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PREFACE

In recent years of global challenges for Ukraine and the world (the territorial
invasion of Ukraine by russia, the Covid-19 pandemic), great progress has been made
in our understanding of a wide range of issues of surgical care, systemic surgical
pathology, diseases of the digestive, cardiovascular, respiratory systems and injuries of
internal organs. Modern diagnostic methods and minimally invasive techniques have
become routine in these branches of surgery and have fundamentally changed
diagnostic and treatment tactics. Innovative technical approaches such as robotic
surgery are becoming a reality today. Several important consensuses have been reached
on complex surgical issues. However, students and young surgeons are faced with a
huge amount of information that is difficult to systematize and understand.

The purpose of this study guide is to facilitate the preparation of 6th year students
for the cycle of surgery, which currently has 10 topics. More than 10 years have passed
since the publication of the first edition of our study guide. Taking into account that
during this time the leading specialists of Ukraine in cardiovascular, thoracic and
military field surgery were involved in the Department of Surgery No2 of Bogomolets
National Medical University, it became necessary to highlight the modern principles
and new technical aspects of these areas of surgery. The presented material and test
tasks should help students prepare for classes, as well as the final module control. It is
obviously impossible to achieve detailed coverage of every aspect of surgery in one
textbook. However, our goal was to create a study guide that would be useful for
students and could be used as a reference for surgeons in various specialties.
Ultimately, surgery remains a discipline in which the surgeon's knowledge and skill
are combined for the well-being of our patients.

We hope that this manual will be useful and understandable to English-speaking
students who will continue to study, undergo training or practice in surgical clinics
around the world.

Head of the Department of Surgery
Ne2 of the Bogomolets National Medical
University, academician of the Ukrainian
Academy of Sciences, laureate of the
National Academy of Sciences of Ukraine
award, Doctor of Medical Sciences,
professor Ihor Kolosovych



THEMATIC PLAN OF PRACTICAL STUDIES

Amount

Ne THEME of hours

Modul 6. Content module 5: General issues of surgery and clinical
manifestations of surgical diseases

1 | General issues of surgical care B in Ukraine. New technologies in

surgery. Abdominal pain syndrome. >

2 | Systemic inflammatory response syndrome in surgical patients. 5
Critical conditions in surgical patients.

3 | Dysphagia syndrome, vomiting and defecation disorders. Intestinal 5
obstruction syndrome.

4 | Acute abdominal syndrome. Syndrome of local and widespread 5
purulent and inflammatory peritoneal process.

5 | Mechanical jaundice syndrome in tumor and non-tumor lesions of 5
the biliary tract.

6 | Bleeding syndrome from the digestive tract. Surgical aspects of 5
gastric ulcer and duodenal ulcer.

7 | Closed and open abdominal trauma. Wounds and closed injuries of 5

the pelvis and pelvic organs.

8 | Syndromes of chest pain, respiratory and heart failure in the
diagnosis and differential diagnosis of diseases of the chest cavity.
Modern methods of diagnosis and surgical treatment of 5
cardiovascular diseases. Surgical pathology of the lungs and pleura.
Damage to the chest cavity organs.

9 | Limb ischemia syndrome. Thrombosis and embolism of the vessels.

Thromboembolism of the pulmonary artery. >
10 | Iatrogeny in surgery. 5
Total 50




OBLIGATORY MINIMUM LIST OF PRACTICAL SKILLS

Perform artificial respiration, indirect cardiac massage®.

Fixing the tongue™.

Stop external bleeding™.

Carry out primary wound care*.

Rinse out the stomach, intestines*.

Administer injections of medicinal substances (i.m., 1.v., p.c.)

Measure blood pressure

Perform bladder catheterisation with a soft catheter*.

Perform a finger examination of the rectum?™:.

10 Performing a pleural puncture®.

11. Determine blood groups, Rh blood type

12. Know the name and purpose of the surgical instruments of the general surgical kit
(scalpels, tourniquets, abdominal mirrors, cornets, tweezers, etc.)

13. Know the name, purpose and demonstrate the use of instruments for proctological

examination

N e



TOPIC 1. GENERAL ISSUES OF SURGICAL CARE B IN UKRAINE. NEW
TECHNOLOGIES IN SURGERY. ABDOMINAL PAIN SYNDROME

1.1. General issues of surgical care B in Ukraine. History of surgery in Ukraine.
Organization of surgical care in Ukraine. Ethics and deontology in surgery.

Relevance of the topic.

The history of surgery is an important section of the history of medicine, which
demonstrates fundamental discoveries and events that significantly influenced the
development of both surgery itself and all medicine as a whole. The development of
surgery is considered through the prism of the progress of science, the activities of
individual prominent personalities, and historical circumstances. Knowledge of this
history allows students to understand the mechanisms of the development of the
discipline that determine the progress of surgical science and practice, the emergence
of new technologies for treating patients and ways to improve the results of patient
treatment. The emergence of surgery dates back to the very origins of human society.
Having begun to hunt, fight, and work, man was faced with the need to heal wounds,
remove foreign bodies, stop bleeding, and perform other surgical manipulations.
Surgery is the oldest medical specialty, which is unthinkable without the use of the
latest achievements of human thought, the progress of science and technology.

Organ and tissue transplantation is truly the greatest achievement of the 20th
century. People have dreamed of replacing a lost or diseased part of the body with an
organ taken Organ transplantation began in the 20th century with the development of
the vascular suture technique and the first experimental kidney transplants [Ullmann
E., 1902] and heart transplants [Carrel A., 1905]. During the period from 1902 to 1912,
A. Carrel, D. Guthrie and their colleagues performed a series of organ transplants on
animals, including kidney, heart, spleen, ovaries, limbs and even the head. A. Carrel
wondered why an organ taken from another animal is rejected, while an organ taken
from an animal and replanted into the same animal takes root and functions normally
despite the use of the same surgical technique. He suggested that this phenomenon is
explained by the biological properties of the recipient. The study of the biological
phenomenon of rejection of a transplanted organ, predicted by A. Carrel, took several
decades and continues to this day. The most significant successes have been achieved
in the last 10-15 years. By the end of the 1990s, more than 230 organ transplantation
centers had been organized in the world, the conditions for organ removal from donors,
and the relationships between the donor, recipient, relatives, and medical personnel
were legally regulated.

The shortage of donor organs and the difficulties associated with financing limit
the performance of these expensive surgical interventions. The number of patients
waiting for transplantation is 3 times greater than the number of patients who have
received an organ from a donor. Tissue transplantation does not require a donor with a
beating heart, so the transplantation of heart valves, corneas, skin, bone and connective
tissue products is not limited.

Educational aims:
— Define the concept of "Discipline of Surgery".
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To study the main historical milestones in the development of surgery in
Ukraine.

To learn the principles of organizing surgical care in Ukraine.

To form deontological ideas when working with patients, to master the ability
to establish psychological contact with patients and their relatives, to develop
a sense of responsibility for the timeliness and correctness of professional
actions.

A student must know:

One of the founders of the first surgical schools in Ukraine.
Definition of the concept of "medical ethics".

Definition of the concept of "deontology".

What are the features of surgical deontology?

The scope of surgical care at the outpatient stage

The scope of surgical care at the inpatient stage

The student must be able to:

Apply the principle of collegiality in relationships with colleagues

Guided by moral and ethical principles, inform the patient about his condition,
treatment plan, and possible complications.

Fill out the inpatient card.

Collect and evaluate complaints of patients requiring organ transplantation,
medical history, and conduct a physical examination;

Determine the rational volume of laboratory and instrumental research
methods;

Be able to interpret the collected diagnostic information, analyze it correctly,
and establish a diagnosis based on an integrated assessment of the collected
data;

Determine treatment tactics depending on the stage of diseases and the
presence of complications in patients requiring organ transplantation

Terminology.
Term Definition

Ethics a science whose subject is determining the ethical value
of human aspirations and actions.

Deontology the doctrine of the duty of a medical professional (from
the Greek "deon" - duty, "logos" - study, science), the
principles of medical behavior, which should be aimed at
creating the best conditions for the patient's speedy
recovery.

Content:

History of surgery in Ukraine
The history of surgery consists of five main periods:

the period of ancient times from the 6th-7th millennium BC to the
Renaissance, that is, until the 16th century AD;
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— anatomical-morphological period - 16th - 19th centuries;

— the period of great discoveries - the 19th and early 20th centuries;

— physiological period - surgery of the 20th century;

— modern surgery of the late 20th and early 21st centuries.

The study of ancient manuscripts, mummies, and excavation materials has
allowed us to form an idea of surgery, starting from the 6th-7th millennium BC.
Ancient people knew how to stop bleeding by applying vascular compression, tight
bandages, pouring hot oil over wounds, and sprinkling ashes. There is information
about the performance of quite complex operations at that time: trepanation of the skull,
amputation of limbs, removal of stones from the bladder, removal and prosthetics of
teeth.

The most famous surgical school of the ancient Indians. The manuscripts of that
time describe the clinical picture of many diseases (smallpox, tuberculosis, erysipelas,
anthrax). Ancient Indian doctors used more than 120 surgical instruments, which
allowed them to perform complex interventions, including cesarean sections. Plastic
surgery became popular in ancient India. The method of rhinoplasty (Indian plastic
surgery) of those times entered the annals of surgery and is still used today. The
achievements of the ancient Egyptians in anatomy and surgery are also widely known.

One of the most famous doctors of the ancient world was Hippocrates (460-377
BC). He was an outstanding man of his time, from whom all modern medicine
originates. That is why the Hippocratic oath is taken by young doctors who are ready
to devote their whole lives to the medical profession. Hippocrates distinguished
between wounds that heal without suppuration and wounds complicated by a purulent
process. He considered air to be the cause of infection. When dressing, he
recommended cleanliness, used boiled rainwater and wine. When treating fractures,
Hippocrates used peculiar splints, stretching, and gymnastics. Hippocrates' method for
correcting a shoulder dislocation is still known.

In ancient Rome, the most famous followers of Hippocrates were Cornelius
Celsus (30 BC, 38 AD) and Claudius Galen (130-210). Celsus created a thorough
treatise on surgery, which described many operations (removal of bladder stones,
trepanation of the skull, amputation), treatment of dislocations and fractures, and
methods of stopping bleeding. He was the first to suggest ligating a bleeding vessel. In
addition, Celsus was the first to describe the classic signs of inflammation: calor (heat),
dolor (pain), tumor (swelling, swelling), rubor (redness). Galen collected extensive
material on anatomy and physiology, introduced the experimental method of research.
He proposed surgery for a defect in the development of the upper jaw ("cleft lip"), and
used the method of twisting a bleeding vessel to stop bleeding.

The most famous representative of ancient Eastern medicine was Ibn Sina, better
known in Europe under the name Avicenna (980-1037). Ibn Sina was an encyclopedic
scientist, knowledgeable in philosophy, natural science and medicine, the author of
about a hundred scientific works. Ibn Sina wrote the "Canon of the Medical Art" in
five volumes, where he outlined the issues of theoretical and practical medicine.

In the Middle Ages, the development of surgery, especially in Europe, slowed
down. The rule of the church made scientific research impossible, operations
associated with "bloodshed" and autopsy were prohibited. Medical faculties were
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opened in many universities in Europe, but official medical science did not include
surgery. Surgeons were formed in the circle of barbers, craftsmen, and artisans.

The achievements of some surgeons of the Middle Ages were quite significant. In
the 13th century, the Italian surgeon Lucca used special sponges impregnated with
substances for anesthesia, the inhalation of which vapors led to loss of consciousness
and pain sensitivity. In the same 13th century, Bruno de Langoburgo discovered the
fundamental difference between primary and secondary wound healing, introduced the
terms "healing by primary tension" and "healing by secondary tension". The French
surgeon Mondeville proposed applying early stitches to the wound. The stagnation of
the Middle Ages was replaced by the flowering of the Renaissance - a time of rapid
development of art, science and technology. In medicine, a struggle began against
religious canons, the authorities of ancient scientists. The empirical approach to
surgery ended, and the anatomical-morphological era of surgery began.

Although knowledge of anatomy is a basic requirement of surgery, its study was
forbidden by the church until the mid-1500s. Only after the permission of Pope Sixtus
IV (1414-1484) and Clement VII (1478-1534) did anatomical studies of cadavers
become possible. The first prominent anatomist-researcher of the structure of the
human body was Andreas Vesalius (1514-1564). Many years of research on human
corpses, reflected in his work "De Humani Corporis Fabrica Libri Septem" (1543),
allowed him to refute many dogmas of medieval medicine and to lay the foundation
for a new stage in the development of surgery. A great contribution to the development
of surgery of that time was made by the Swiss physician and naturalist Paracelsus
(Theophrastus Bombast von Hohenheim, 1493 - 1541) and the French surgeon
Ambroise Paré (1517-1590). Paracelsus, participating in many wars, significantly
improved the methods of treating wounds, using astringents and various chemicals for
this. A. Pare developed a technique for amputations and introduced a new obstetric
manipulation - turning the fetus onto its feet. He proved that gunshot wounds are not
poisonous, but are a type of bruised wounds.

The most important event in Renaissance medicine was the discovery in 1628 by
William Harvey (1578-1657) of the laws of blood circulation. Based on the research
of A. Vesalius and his followers, W. Harvey established that the heart is a kind of
pump, and the arteries and veins are a single system of vessels. In his classic work
"Exertitatio anatomica de motu cordis et sanguinis in animalibus" he first distinguished
the large and small circles of blood circulation. The successes of physiology, chemistry
and biology were of great importance for the development of surgery. First of all, it is
necessary to note the invention by A. Leeuwenhoek (1632-1723) of a magnifying
device, the prototype of the modern microscope, the description by M. Malpighi (1628-
1694) of capillary blood circulation and his discovery in 1663 of "blood corpuscles".
An important event of the 17th century was the first human blood transfusion,
performed by Jean Denis in 1667.

One of the reasons for the development of surgery was the huge number of wars
in Europe at that time. For example, the French surgeon, Napoleon's personal physician
D. Larre, personally performed two hundred limb amputations in one day after the
Battle of Borodino. Nikolai Ivanovich Pirogov (1810-1881) performed such operations
as amputation of the breast or dissection of the bladder in 2 minutes (!). And
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osteoplastic amputation of the foot - in 8 minutes (!). Such speed was forced and was
due to the impossibility of full anesthesia during surgery.

During the 18th and first half of the 19th centuries, the use of knowledge of
anatomy in surgery allowed to improve the results of surgical interventions. Each
country had its famous surgeons. In the Netherlands there were Govard Bidloo (1649-
1713), Bernhard Siegfried Albinus (1697-1770), Pieter Camper (1722-1789); Albrecht
von Haller (1708-1777), August Richter (1742-1812) and Johann Friedrich Meckel
(1781-1833). In Germany, Antonio Scarpa (1752-1832) worked, in Italy and France,
Pierre-Joseph Desault (1744-1795), Jules Cloquet (1790-1883), and Alfred Armand
Louis Marie Velpeau (1795-1867), in Great Britain - William Cowper (1666-1709),
William Hunter (1718-1783), brothers John Bell (1763-1820) and Charles Bell. (1774-
1842).

Three main problems became obstacles to the further development of surgery: 1.
Ignorance of methods of combating infection. 2. Lack of methods of adequate
anesthesia. 3. Impossibility of complete stopping of bleeding and correction of blood
loss. All these problems were fundamentally solved in the late 19th and early 20th
centuries. In particular, the development of surgery during the period of great
discoveries of the late 19th and early 20th centuries is associated with three
fundamental discoveries:

— Introduction of asepsis and antiseptics into surgical practice.

— The development of the science of anesthesia.

— Discovery of blood groups and the possibility of blood transfusion.

The powerlessness of surgeons in the face of infectious complications in the 19th
century was terrible. Thus, in M.I. Pirogov's case, out of 400 patients operated on in
1850-1852, 159 died from infection. Five stages are distinguished in the development
of asepsis and antiseptics:

— empirical period;

— Listerian antiseptics of the 19th century;

— Lister's antiseptic;

— occurrence of asepsis;

— modern asepsis and antiseptics.

An empirical approach to the use of "antiseptic" methods can be found in doctors
of ancient times. Thus, ancient surgeons considered it mandatory to remove a foreign
body from a wound. Hippocrates preached the principle of cleanliness of the doctor's
hands, demanded that nails be cut short; used boiled rainwater and wine to treat
wounds; shaved the hair from the surgical field, and spoke about the need for
cleanliness of the dressing material. In the middle of the 19th century, even before the
works of J. Lister, some surgeons began to use methods to destroy infection in their
work. A special role in the development of antiseptics during this period was played
by I. Semmelweis and M. 1. Pirogov.

Lister's antiseptic. In the 60s of the 19th century in Glasgow, the English surgeon
Joseph Lister, having become acquainted with the works of Louis Pasteur, came to the
conclusion that microorganisms enter the wound from the air and from the hands of the
surgeon. In 1865, having become convinced of the antiseptic effect of carbolic acid,
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which in 1860 the Parisian pharmacist Lemer began to use, he used a bandage soaked
in carbolic acid in the treatment of an open fracture. At the same time, he sprayed
carbolic acid into the air of the operating room. In 1867, Lister published an article in
the journal "Lancet" "On a new method of treating fractures and abscesses, taking into
account the causes of suppuration." It outlined the basic principles of the antiseptic
method he proposed. The method included: 1) spraying carbolic acid into the air of the
operating room; 2) treatment of instruments, sutures and dressings with a 2-3% solution
of carbolic acid; 3) treatment of the operating field and the surgeon's hands with a 2-
3% solution of carbolic acid; 4) use of a special dressing after the operation: the wound
was closed with a multilayer bandage impregnated with carbolic acid. A special role in
the spread of Lister's antiseptics in Tsarist Russia was played by M. 1. Pirogov, P. P.
Pelekhin and I. I. Burtsev. In particular, M. 1. Pirogov used the healing properties of
carbolic acid in the treatment of wounds.

The successes of microbiology have put forward new principles for the prevention
of surgical infection. The main one is to prevent bacterial infection of the surgeon's
hands and objects in contact with the wound. Thus, surgery included: processing the
surgeon's hands, sterilization of instruments, dressings, linen, etc. These simple
postulates formed the basis of asepsis. The development of the aseptic method is
associated with the names of two outstanding scientists: E. Bergman and his student
K. Schimmelbusch. At the X International Congress of Surgeons in Berlin in 1890, the
principles of asepsis in the treatment of wounds received general recognition. By the
mid-90s, antiseptic and aseptic methods had found their way to most European and
American surgical clinics. Asepsis and antiseptics, as fundamental postulates of
clinical surgery, were successfully tested on the battlefields of the First World War. In
1897, Jan Mikulicz-Radecki (1850-1905), a Polish-Austrian surgeon, developed a
gauze mask to be worn during surgical operations, as microbiologists had shown that
bacterial discharges from the mouth and nose increased the likelihood of wound
infection. Therefore, silence and appropriate dress in the operating room became a
cardinal feature of surgery.

Pain control. Until the middle of the 19th century, surgeons could not cope with
pain during surgery, which significantly slowed down the development of surgery. In
the middle and late 19th century, a number of turning points occurred that contributed
to the rapid development of anesthesiology. In particular, in 1800, Davy discovered the
peculiar effect of nitrous oxide, calling it “laughing gas”. In 1818, Faraday discovered
the intoxicating and blocking effects of diethyl ether. And in 1844, dentist Horace
Wells (1815-1848), a dentist from Connecticut, used nitrous oxide for pain relief during
tooth extraction. The very first operation under anesthesia (ether) was performed in
1842 by the American surgeon Long. On October 16, 1846, in Boston Hospital,
Harvard University professor John Warren removed a tumor from the submandibular
region of a 20-year-old patient, Gilberto Abbott, under anesthesia. M. 1. Pirogov and
A. M. Filomafitsky played a major role in the development of anesthesiology in Russia.
M. I. Pirogov used anesthesia on the battlefield, studied various ways of administering
diethyl ether (into the trachea, blood, gastrointestinal tract), and became the author of
rectal anesthesia.
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The emergence of endotracheal anesthesia. An important achievement in
anesthesiology was the use of artificial respiration, in which the main merit belongs to
R. Mackintosh. He also became the organizer of the first department of anesthesiology
at Oxford University in 1937. During operations, curare-like substances began to be
used to relax muscles, which is associated with the name of Griffiths (1942).

An important event in the development of surgery was the scientific justification
and practical implementation of the idea of blood transfusion from one person to
another. The most important events of this period are as follows:

— 1901 - the discovery by the Viennese bacteriologist Karl Landsteiner of three
human blood groups (A, B, C) - due to the properties of the serum and
erythrocytes of their blood, they cause the phenomenon of
isohemagglutination (gluing of erythrocytes);

— 1907 - Czech scientist J. Jansky proved that the new blood group is
independent and that all people are divided into four groups according to the
immunological properties of their blood, not three, and designated them with
Roman numerals (I, II, IIT and 1V);

— 1910-1915 - discovery of a method for stabilizing blood. In the works of V.
Yurevych and N. Rosengart (1910), Gusteau (1914), Levinson (1915), and
Agota (1915), a method for stabilizing blood with sodium citrate was
developed;

— 1919 - V. N. Shamov, N. N. Elansky and R. R. Negrov received the first
standard serums for determining blood group and performed the first
transfusion

— 1940 - discovery by K. Landsteiner and A. Wiener of the Rh factor - the
second most important antigenic system, which plays an important role in
immunohematology. Later, in addition to the known erythrocyte antigens,
platelet antigens were discovered in 1953, leukocyte antigens in 1954, and
antigenic differences of blood globulins in 1956.

The current period of development of surgery at the beginning of the 21st century.
can be called a technological period. Since the progress of surgery is determined not
only by the development of certain anatomical and physiological concepts, or the
improvement of manual surgical skills, but also by more advanced technical support,
powerful pharmacological support and impressive capabilities of biotechnology. Vivid
examples of the rapid development of surgery are the successes of transplantology,
cardiac surgery, vascular surgery and microsurgery, endovideosurgery, experimental
and clinical immunology.

It is worth noting the surgeons who won the Nobel Prize in Medicine and
Physiology.

Surgeon Country Problem, award year
1 Theodor Kocher (1841-1917) | Switzerland | Thyroid disease (1909)
Allvar Gullstrand (1862—1930) | Sweden Eye diopter (1911)
3 Alexis Carrel (1873—1944) France and | Vascular surgery (1912)
the USA
4 Robert Barany (1876-1936) Austria Vestibular disease (1914)
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5 Frederick Banting (1891-1941) | Canada Insulin (1922)
6 Walter Hess (1881-1973) Switzerland | Physiology of the midbrain
(1949)
7 Werner Forssmann  (1904— | Germany Cardiac catheterization
1979) (1956)
8 Charles Huggins (1901-1997) | USA Oncology (1966)
9 Joseph Murray (1919-2012) USA Organ transplantation (1990)

In the territory of Ukraine, back in the times of Kyivan Rus (9th-13th centuries),
the first professional doctors (so-called artisans) began to appear, who provided
medical care in large cities. Some of them had a special talent for treating wounds,
fractures, and bloodletting. The basis of their knowledge was the centuries-old
experience of folk empirical medicine. Later, in the 14th century, when guild medicine
emerged, artisan doctors, who were already called "barbers" by that time, united in
guilds. It was the guilds that became the basis for the creation of both the first hospitals
and schools of medical personnel. Individual barbers possessed extraordinary skill in
treating wounds, pulling teeth, performing amputations, operations to remove stones,
and, especially, in the very common means of treatment at that time - bloodletting. The
largest guilds existed in Lviv, Kamianets-Podilskyi, and Kyiv.

In the 15th century, brotherhoods emerged in Ukraine - organizations of the
Ukrainian Orthodox bourgeoisie. They were engaged in educational activities and also
organized brotherhood hospitals, which, like schools, were maintained at the expense
of parishioners. In hospitals, bloodletting was done, abscesses were opened, teeth were
pulled, wounds were bandaged, dislocations were set, and healing plasters were made.

At this time, a number of higher educational institutions appeared in Ukraine:
collegiums were opened in Ostroh, Lviv, and Kyiv. The Kyiv collegium, established
in 1632 by Petro Mohyla, acquired the status of an academy during the hetmanship of
[. Mazepa.

The organization of surgical care in the Zaporizhzhia army was unique. During
campaigns, the Cossacks treated themselves: they covered their wounds with a small
amount of earth, which they had previously rubbed on their palms with saliva. To get
rid of fever, they diluted half a charge of gunpowder in a glass of vodka, drank this
mixture and went to bed. The Zaporizhzhia army maintained a number of hospitals at
its own expense, the most famous of which were Trakhtemyrivsky and Mezhyhirsky.

In the 18th century, a number of hospital schools were established in the Russian
state. One of them was in Ukraine, in Elisavetgrad. The students of these institutions
were mainly from Ukrainian brotherhood schools, colleges and the Kyiv Academy.
The best graduates were sent abroad to obtain a doctorate. The first nine doctors who
received the title of Doctor of Medicine in Leiden were Ukrainians, graduates of the
Kyiv Academy. Here are a few names worth mentioning in this regard.

Buyalsky Ilya Vasilyevich (1789-1864) - the son of a village priest from
Chernihiv region. He was a wonderful anatomist and a virtuoso surgeon. He published
"Anatomical and Surgical Tables" with a text about topography and operations on
vessels and removal of stones. The atlas was translated into all European languages.
[.V. Buyalsky was the first to successfully perform an operation to resect the upper
jaw, tied the innominate artery twice, and developed an original method of draining
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inflammatory processes in the pelvis through the obturatorium foramen, which in
surgery bears his name to this day. He introduced many different instruments into
surgical practice, of which Buyalsky's spoon and curette have survived in surgical sets
to this day. The first major work on military field surgery, entitled "Military and
Campaign Medicine", in 5 parts (1836-1837), was written by Yakym Charukivskyi
(1798-1848), who was originally from the Poltava region.

The Medical Faculty at Lviv University operated from 1784 to 1805. The second
year of this university taught general surgery, and the fourth year - special surgery. In
1795, several clinics were opened at the university. Surgery was taught by August
Kriegel, Fried, France, and Mazel; the Medical Faculty had no Ukrainian professors at
that time. In 1805, instead of the Medical Faculty in Lviv, a two-year medical and
surgical school was founded, and in 1833 it was reorganized into a three-year school.
Surgery was taught in the second and third years of this school. In 1894, the Medical
Faculty was again created at Lviv University, and L. Ridiger has been working there
as a professor of surgery since 1897. Professor Ridiger was the first in the world to
perform a gastric resection for duodenal ulcer; he is a recognized authority in
emergency surgery, urology, orthopedics, and proctology.

The pioneer of antiseptics in Russia was Pavel Petrovich Pelekhin (Pelekh) (1842-
1917). A few months after the publication of the works of the English scientist Lister
on antiseptics, P.P. Pelekhin went to England and studied this method with the author
himself, and after returning home he published his first work on antiseptics "The
Success of New Ideas in Surgery in the Treatment of Wounds, Complex Fractures and
Purulent Accumulations". Using the antiseptic method, the scientist reduced the
mortality rate from surgical interventions from 50% to 7%. In 1898, P.P. Pelekhin
transferred his family's savings (70 thousand Russian rubles in gold) to the T.G.
Shevchenko Scientific Society in Lviv in order to organize the "Pyotr Pelekhin
Department of Surgery" at the first Ukrainian university.

The bodies of two prominent 19th-century surgeons, Mykola Ivanovich Pirogov
(1810-1871) in the village of Vyshnia, near Vinnytsia, and Mykola Vasilyovich
Sklifosovsky (1836-1904) in the village of Yakivka in the Poltava region, are buried
on Ukrainian soil.

In the second half of the 19th century, surgical clinics of medical faculties in
Kharkiv and Kyiv became real centers of surgical science. Thus, at Kharkiv University,
the Department of Surgery existed initially at the Department of Medicine and Medical
Sciences, and since 1835 - at the Medical Faculty. Since 1814, a small surgical clinic
has been opened at this educational institution. Honorary members of the Council of
Kharkiv University were Petro Zahorsky and Ilya Buyalsky, and the first professor of
surgery was Pavlo Shumlyansky.

Pavlo Mykhailovych Shumlyansky (1750-1824) was born in Poltava region,
studied at the Kyiv-Mohyla Academy, the St. Petersburg Hospital School at the
General Land Hospital, in 1779 he received the title of doctor, after which he worked
in the army and studied abroad. In 1789 he defended his dissertation for the degree of
Doctor of Medicine at the University of Strasbourg on the topic: "De proxsma topicae
inflammationes causa", from 1790 p. he was a teacher at medical and surgical schools
in St. Petersburg and Kronstadt, from 1795 - professor of pharmacology and surgery at

16



the Moscow Medical and Surgical School, and from 1799 - professor of surgery at the
Moscow Medical and Surgical Academy. In 1805 he was elected professor of surgery
and dean of the medical faculty of Kharkov University.

From 1821 to 1833, the Department of Surgery at Kharkiv University was headed
by M.L. Yellinsky. Mykola Ivanovych Yellinsky (1789-1834) was born in Ukraine,
graduated from the Medical Faculty of Kharkiv University in 1817, then worked at the
St. Petersburg Medical and Surgical Academy, where he improved his knowledge of
surgery and anatomy. In 1821, he was elected Professor of Surgery at the Medical
Faculty of Kharkiv University (during 1830-33, he also worked as the rector of the
university. M.1. Yellinsky is the author of the first manual on desmurgy in two volumes,
which describes in detail the use of gypsum in the treatment of fractures.

In 1858, Wilhelm Fedorovych Grube (1827-1898) was elected to the Department
of Surgery at Kharkiv University. He was of Estonian origin and graduated from
Yuriev (Tartus) University in 1850. In his "Essays and Observations from the Optional
Surgical Clinic", the scientist reported that he had used carbolic acid as early as 1865.
In 1871, V.F. Grube performed the first operation under nitrous oxide anesthesia in
Kharkiv and published a number of works in the 1880s on the use of chloroform and
morphine.

An outstanding Ukrainian surgeon of the 19th century who devoted his life to
Kharkiv University was Professor A.G. Podrez. Apollinariy Grigorovich Podrez
(1852-1900) was born in the Kharkiv region. In 1875 he graduated from the medical
faculty of Kharkiv University, in 1878 he defended his doctoral dissertation on the
topic "On stretching nerves", then worked as a resident at a military hospital in
Kharkiv. A.G. Podrez was the first in the world in 1897 to remove a foreign body from
the heart, in 1887 he was the first in Ukraine (and in Russia) to perform a successful
splenectomy, wrote the first textbook on urology in Ukraine and Russia, proposed
original methods of colostomy, gastroenterostomy, treatment of narrowing of the
urinary canal, proposed a method of intraperitoneal connection of the ureter with the
bladder, etc.

M.F. Grube's student - Mykola Petrovich Trinkler (1859-1925) - graduated from
the Medical Faculty of Kharkiv University in 1883, later worked at the Department of
Surgery, in 1889 he interned at the clinic of E. Bergmann in Germany, in the same year
he defended his doctoral dissertation "On the Surgery of Transverse Fractures of the
Patella". Since 1905 he was a professor of the Departments of Surgical Pathology and
Therapy of Kharkiv University, and since 1913 - a professor of the Faculty Surgical
Clinic. M.P. Trinkler is the author of 78 scientific works devoted to the issues of
oncology, neurosurgery, abdominal surgery, and traumatology.

The first professor of surgery at Kyiv University was V.O. Karavaev - one of the
best surgeons of the 19th century. Vladimir Opanasovich Karavaev (1811-1892) in
1831 graduated from the medical faculty of Kazan University, worked for two years in
St. Petersburg, then was on a foreign mission in Germany, in 1836-38 worked in Dorpat
(Tartu) under the leadership of M.I. Pirogov, in 1838 defended his dissertation on the
topic "De phlebitide traumatica". In 1841 p. he was invited to Kyiv University to the
position of dean of the medical faculty and professor of surgery. V.O. Karavaev's
services to Ukrainian medicine are very significant. He was one of the organizers of
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the medical faculty of Kyiv University, a talented teacher, an outstanding clinician and
scientist. Being a good expert in topographic anatomy, operative surgery, masterfully
mastering surgical technique, he achieved brilliant success in performing many
complex operations, in particular in ophthalmology, paid much attention to the work
of students and doctors with patients, in the operating room, in the outpatient clinic.
Under his influence, many hundreds of doctors became surgeons and worked in
Ukraine not only in cities, but also in villages. His students were such outstanding
surgeons as M.M. Volkovich, K.M. Sapezhko, I.F. Sabaneev, O.T. Bagaevsky, Ya.B.
Zilberberg and others. Scientific works of V.O. Karavaev were devoted to
ophthalmology, rhinoplasty, ovariotomy, amputation. He wrote manuals on operative
surgery: "Course of Operative Surgery" (Kiev, 1858) and "Operative Surgery" (Kiev,
1886), which for a long time were desk books of doctors and students. He was the first
in the world to perform an operation to drain the pericardial sac, developed a technique
for performing such an operation in cases of effusion pericarditis, applied his own
method of cataract removal, cleft lip surgery, etc. The Kyiv City Council elected V.O.
Karavaev an honorary citizen of the city, named the street where he lived after him, a
bronze bust of the scientist stands in the auditorium of the faculty surgical clinic, and
his grave is carefully looked after at the Baykovo cemetery.

Among the prominent Ukrainian surgeons, the following names are worth
mentioning.

VOLKOVYCH Mykola Markiyanovych (11.28.1858-07.11.1928) -
Academician of the Academy of Sciences of the Ukrainian SSR (1928), Doctor of
Medicine, Honored Ordinary Professor (1914), Head of the Department of Hospital
(1903-1911) and Faculty (1911-1923) Surgery. He was the first in Ukraine to combine
otology and laryngology into a single clinical discipline and from 1889 to 1903 he
taught a course in otorhinolaryngology. A student of V.0O. Karavaev and F.K.
Bornhaupt. He graduated from the Medical Faculty of Kyiv University (1882). In 1889
he defended his dissertation for the degree of Doctor of Medicine on the topic
"Rhinoscleroma with clinical, pathological and bacteriological side effects". Author of
over 80 scientific works, including 3 monographs. He discovered and studied the
causative agent of rhinoscleroma (1888), which was called the Volkovich-Frisch stick.
He described the symptom of chronic appendicitis - Volkovich's muscular symptom
(1911), developed methods of treating bone fractures (Volkovich's splint), and
proposed a number of new methods of plastic surgery. He was one of the first in Russia
to perform laminectomy (1894). M.M. Volkovich created a domestic school of
surgeons and orthopedists (O.S. Delens, M.Ya. Kharshak, P.S. Babitsky, A.F.
Gorbachovsky, etc.). The scientist was the founder (1908) and permanent chairman of
the Kyiv Scientific Surgical Society.

KRYMOV Oleksiy Petrovich (31.07.1872-11.12.1954) - Academician of the
Academy of Medical Sciences of the USSR (1945), Doctor of Medicine, Professor,
Honored Scientist of the Ukrainian SSR (1940), Professor of the Hospital Surgical
Clinic of the Medical Faculty of the Kyiv University of St. Volodymyr (1912), Head
of the Department of Hospital (1913-1923), Faculty (1930-1954) Surgery. From 1923
to 1928 - Head of the Surgical Department of the 3rd, and then the 2nd Working
Hospital of the city of Kyiv. At this time, he participated in the organization of the
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Ukrainian Medical Institute. O.P. Krymov - Graduate of the Medical Faculty of
Moscow University (1898), Student of A.A. Bobrov and S.1. Spasokukotsky, author of
over 135 scientific papers, including 10 monographs devoted to the problems of
clinical surgery: skull and brain injuries, brain infection, gunshot aneurysms, lung
abscesses and hernias. A participant in five wars, O.P. Krymov is the author of over 30
scientific papers on wartime surgery, including lectures on military field surgery. His
works devoted to injuries of blood vessels deserve special attention. He proposed a
method of radical surgery for inguinal hernias, surgery for dilation of the veins of the
spermatic cord, the method of nephropexy. O.P. Krymov is a laureate of the [.F. Bush
and S.P. Fedorov prizes, chairman of the Ukrainian Society of Surgeons since 1936.
Awarded the Orders of Lenin, the Red Banner of Labor, the Red Star, the medal "For
Valiant Labor in the Years Great Domestic " Wars " (1941-1945). Under his leadership,
35 dissertations were prepared, including 15 doctoral dissertations. The scientist's
students are M. Ishchenko, O.0O. Fedorovsky, Y.G. Turovets, V.D. Bratus. The name
of Academician O.P. Krymov was assigned to the faculty surgical clinic of the Kyiv
Medical Institute.

In the 1920s and 1930s, S.S. Bryuhonenko and Kyiv pathophysiologist V.D.
Yankovsky created the world's first artificial circulatory system (ACS). This invention
largely determined the entire subsequent development of cardiac surgery on a global
scale.

AMOSOV Mykola Mikhailovich (06.12.1913 - 13.12.2002) - Academician of
the NAS of Ukraine (since 1969) and the AMS of Ukraine (since 1993, corresponding
member of the RAMS (1961), Honored Scientist of the Ukrainian SSR (1959), Hero
of Socialist Labor (1973), laureate of the Lenin Prize (1961) and three State Prizes,
writer. Graduated from the Arkhangelsk Medical Institute (1939) and the All-Union
Correspondence Industrial Institute (1940). In 1952, he defended his doctoral
dissertation on the topic "Pneumonectomy and lung resection in tuberculosis". Head of
the Department of Surgery of the Kyiv Research Institute of Tuberculosis and Thoracic
Surgery (1952-1968), Department of Surgery of the Institute for Advanced Training of
Doctors (1955-1970), Department of of Biological Cybernetics of the Institute of
Cybernetics of the Academy of Sciences of the Ukrainian SSR (1960). Since 1983,
Mykola Mikhailovich has held the position of Director of the Research Institute of
Cardiovascular Surgery, and since 1988, he has been its Honorary Director. Mykola
Mikhailovich is the author of over 450 scientific papers, including 19 monographs
devoted to thoracic surgery, biocybernetics, etc. M.M. Amosov is one of the founders
of pulmonary and cardiac surgery in the USSR. He developed new methods of lung
operations and surgical treatment of heart defects. He was the first in the world to create
and implement antithrombotic heart valve prostheses. M.M. Amosov is the author of
original artificial blood circulation devices, the organizer of the Ukrainian Center for
Cardiovascular Surgery, the founder of the Ukrainian School of Biomedical and
Psychological Cybernetics, a member of the board of the Ukrainian Society of
Surgeons and Cardiologists, the International Association of Surgeons, the
International Society of Cardiovascular Surgeons. Mykola Mikhailovich is the author
of the books "Thoughts about the Heart", "Notes from the Future", "PPG 2266". He
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was awarded two Orders of Lenin, the Order of the Patriotic War of the 1st degree, two
Orders of the Red Star and medals.

Danylenko Mykhailo Vasylevich (1918 - 2002). Corresponding Member of the
National Academy of Sciences (1992) and the Academy of Medical Sciences (1993)
of Ukraine, Corresponding Member of the Russian Academy of Medical Sciences
(1975). Honored Scientist of Ukraine (1968), Honorary Doctor of Sciences of the
Medical University of Pecs (Hungary, 1974), Full Member of the International Society
of Surgeons (1978), Doctor of Medical Sciences (1959), Professor (1960), Scientific
Consultant of the Department of Hospital Surgery of the Lviv State Medical
University. A well-known scientist-surgeon, teacher. The main areas of his activity are:
heart and vascular surgery, general surgery and anesthesiology, resuscitation and
intensive therapy, history of medicine and higher education. Author of 376 works,
including 10 monographs and manuals. Under his supervision, 15 doctors and 62
candidates of sciences were trained. Author of scientific works: "Paragonimosis"
(1963); "Mitral stenosis and its surgical treatment", (1970); "Trichlorethylene
analgesia" (1971); "Corrective therapy in modern surgery" (1974); "Instructions for
surgery" (1979); "Intensive postoperative therapy" (1984).

Knyshov Gennady Vasylevich, (1934 — 2015) Academician of the National
Academy of Medical Sciences of Ukraine (1994), Corresponding Member of the
National Academy of Medical Sciences of Ukraine, Doctor of Medical Sciences
(1975), Professor (1984), Laureate of the State Prize of Ukraine (1988), Honored -
Worker of Science and Technology of Ukraine (1994), Director of the Institute of
Cardiovascular Surgery of the National Academy of Medical Sciences of Ukraine
(since 1988), Head of the Department of Cardiovascular Surgery of the Kyiv Medical
Academy of Postgraduate Education (since 1992). The main areas of scientific research
are: improving the surgical treatment of acquired heart defects, ischemic heart disease
and complex cardiac arrhythmias. He developed a number of original operations for
the treatment of mitral stenosis, prosthetic heart valves. He was the first in Ukraine to
introduce and improve coronary artery bypass grafting in the treatment of ischemic
heart disease, complex operations for the treatment of cardiac tachyarrhythmias. Under
his leadership, the most complex emergency operations for the correction of severe
congenital heart defects in newborns were introduced into clinical practice. Author of
300 scientific papers, 9 inventions, 7 monographs. Under his leadership, more than 20
doctoral and candidate theses were defended.

ISCHENKO Ivan Mykolayovych (22.06.1891-22.11.1975) - Corresponding
Member of the Academy of Sciences of the Ukrainian SSR (1945), Doctor of Medical
Sciences (1941), Professor, Honored Scientist of the Ukrainian SSR (1942), Major
General of the Medical Service, Head of the Department of General (1944-1955) and
Faculty (1955-1968) Surgery, Professor-Consultant until 1975. Ivan Mykolayovych
graduated from the Medical Faculty of the Kyiv Medical University in 1917, a student
of O.0. Bogomolets and O.P. Krymov. In 1931-1941 and in 1943-1954 he held the
positions of Consultant Physician, Chief Surgeon of the Kyiv Military District. In
1937-1941 worked as a scientific director of the Kyiv Institute of Emergency Surgery
and Blood Transfusion. I.M. Ishchenko is the author of over 100 scientific works,
including 3 monographs and 2 textbooks, which are devoted to the issues of urology,
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abdominal surgery, clinic and therapy of craniocerebral trauma. He was a pioneer of
neurosurgery in Ukraine, one of the first to recommend the use of intubation
potentiated anesthesia. Ivan Mykolayovych - Chairman of the Board of the Republican,
Kyiv City and Regional Society of Surgeons (1954-1966), member of the Board of the
All-Union Society of Surgeons. Participant of the Great Patriotic War. Awarded two
Orders of Lenin, two Orders of the Red Banner, Orders of the Red Star, "Badge of
Honor" and numerous medals.

KOLOMIYCHENKO Mykhailo Isidorovych (07.11.1892-30.05.1973) -
professor (1936), Honored Scientist of the Ukrainian SSR (1954), head of the
Department of General Surgery (1955-1973), deputy director of the Kyiv Medical
Institute for scientific work (1930-1935), dean of the Faculty of Dentistry (1931-1934).

Mykola Isidorovych - a graduate of the Kyiv Medical Institute (1919), a student
of E.G. Chernyakhivsky, N.M. Volkovich, O.P. Krymov, author of over 130 scientific
works, including 5 monographs devoted to various issues of surgery of the esophagus,
stomach, pancreas and problems of emergency surgery, in particular pathology of the
esophagus. He was the first in Ukraine to perform complex plastic surgeries to create
an artificial esophagus from the small and large intestines. M.I. Kolomiychenko - a
participant in the Great Patriotic War - was awarded two Orders of Lenin, two Orders
of the Red Banner of Labor, Orders of the Patriotic War of the 1st and 2nd degree, the
"Badge of Honor", the October Revolution and medals.

FEDOROVSKY Oleksiy Oleksandrovych (03.15.1897-08.28.1981) Doctor of
Medical Sciences (1951), laureate of the State Prize of the Ukrainian SSR (1959),
professor of the Department of Faculty Surgery (1949), founder and first head of the
Department of Surgery of the Pediatric Faculty (1953-1969), dean of the Pediatric
Faculty (1957-1958), consulting professor (1971-1981).

0.0. Fedorovsky - a graduate of the Kharkiv Medical Academy (1921), a student
of N.P. Trinkler - in 1949 defended his doctoral dissertation on the topic "New blood
stabilizer Natrog". On his initiative in 1958, the first burn center of the Ukrainian SSR
was created. The scientist was one of the organizers, and later the director of the Kyiv
Institute of Blood Transfusion (1935). Back in 1941, O.0. Fedorovsky developed and
proposed a new domestic blood preservative "NATROG", for which in 1952 he
received the Academician N.N. Burdenko Prize. Under his leadership, 4 doctoral and
29 candidate theses were defended. Alexey Alexandrovich is a member of the
International Society of Transfusionists and an honorary member of the All-Union and
Ukrainian Societies of Surgeons, a holder of the Orders of the Red Star, the Patriotic
War II degree, the "Badge of Honor", and has been awarded numerous medals.

KARAVANOV Georgy Grigorovich (20.10.1899-04.01.1982) - Soviet
surgeon, professor, head of the Department of Faculty Surgery of the Lviv Medical
Institute (1944-1973), author and co-author of over 400 scientific papers. G.G.
Karavanov developed methods of surgical treatment of elephantiasis, adrenal glands,
biliary tract and pancreas. Permanent head of the Lviv Scientific Society of Surgeons,
trained 12 doctors and 52 candidates of sciences.

SYTKOVSKY Mykola Borisovich (20.08.1916-31.07.2003) - Doctor of
Medical Sciences (1964), Professor (1969), Honored Scientist of the Ukrainian SSR,
Laureate of the State Prize of the Ukrainian SSR (1982), Head of the Department of
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Pediatric Surgery and Orthopedics (since 1968), First Dean of the Faculty of Advanced
Training of Doctors organized by him (1968-1976), Chief Pediatric Surgeon of the
Ministry of Health of Ukraine (1969-1995). In 1941, M.B. Sytkovsky graduated from
the 2nd Kyiv Medical Institute, in 1963 he defended his doctoral dissertation on the
topic "Anomalies of the development of the rectum in children and their treatment".
Author of over 340 scientific works, including 10 monographs. Participant of the Great
Patriotic War. Awarded the Orders of the Red Star, the Patriotic War, the Badge of
Honor, the Polish Order of Merit Cross, and medals.

KOVALEV Mikhail Markov (08.11.1916-14.04.1990) - Doctor of Medical
Sciences, Professor (1961), Honored Scientist of the Ukrainian SSR, laureate of the
State Prize of the Ukrainian SSR (1986), Head of the Department of Hospital Surgery
(1962-1985), since 1985 - Professor of the Department. Graduated from the Donetsk
Medical Institute (1948). Author of about 400 scientific works, including 8
monographs devoted to the issues of wurology, surgical endocrinology,
gastroenterology. Developed and implemented the method of sparing resection of the
thyroid gland. M.M. Kovalev is a member of the International Society of Surgeons, the
boards of the All-Union and Republican Scientific Societies of Surgeons and
Endocrinologists. Under his leadership, 17 doctoral and 53 candidate theses were
completed. M.M. Kovalev - a participant in the Great Patriotic War, awarded the
Orders of Lenin, the Patriotic War of the 1st and 2nd degrees, the Red Star, two orders:
the Red Banner of Labor and medals.;

Vasyl Dmytrovych BRATUS (26.12.1916-09.10.2008) - Corresponding
Member of the National Academy of Sciences and the Academy of Medical Sciences
of Ukraine (1972), Doctor of Medical Sciences (1963), Professor (1963), Laureate of
the O.0. Bogomolets Prize of the Academy of Sciences of the Ukrainian SSR (1969)
and the State Prize of the Ukrainian SSR (1981), Honored Scientist of Ukraine (1989),
Head of the Department of Surgery of the Faculty of Dentistry (1964-1984), of Surgery
of the Faculty of Pediatrics (1984-1992), Professor of the Department (since 1992). He
held the positions of Minister of Health of the Ukrainian SSR (1954-1956 and 1968-
1975), rector of the Kyiv Institute for Advanced Training of Doctors (1957-1967), then
of the Medical Institute (1959-1966).

In 1940, V.D. Bratus graduated from the Kuibyshev Military Medical Academy,
and in 1962 he defended his doctoral dissertation on the topic "Surgical treatment of
thermal burns." V.D. Bratus is the author of over 320 scientific papers, a participant in
the Great Patriotic War - awarded the Orders of Lenin, the October Revolution, the
Red Banner of Labor, the Red Star, the Patriotic War, and medals.

SHALIMOYV Oleksandr Oleksiyovych (01.20.1918-02.29.2006) - founder of
the modern Ukrainian surgical school. A man with a capital letter, a surgeon with a
world name, an outstanding scientist, a full member of the NAS and AMS of Ukraine,
Doctor of Medical Sciences, Professor, Hero of Socialist Labor, Hero of Ukraine,
Honored Scientist and Technician of Ukraine, Honored Doctor of the Russian
Federation, laureate of the State Prizes of the USSR and Ukraine, Honorary Director
of the Institute of Surgery and Transplantology of the AMS of Ukraine, Honorary
Chairman of the Board of the Association of Surgeons of Ukraine, member of the
Board of the Association of Surgeons named after M.I. Pirogov, member of the
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International Association of Surgeons, full member of the New York Academy of
Sciences, editor-in-chief of the journal "Clinical Surgery".

In 1941, O.0. Shalimov graduated from the medical faculty of the Kuban Medical
Institute, in 1965 he headed and reorganized the Kharkiv Research Institute of General
and Emergency Surgery, in 1970-1971 he headed the Department of
Thoracoabdominal Surgery of the Kyiv Institute for Advanced Training of Doctors, in
1971-1972 he held the position of director of the Kyiv Research Institute of
Hematology and Blood Transfusion. In 1972, O.0O. Shalimov created the Kyiv
Research Institute of Clinical and Experimental Surgery (now the Institute of Surgery
and Transplantology of the NAMS of Ukraine), which he headed for 16 years. Since
1988, Oleksandr Oleksiyovych was elected honorary director of the Institute of Surgery
and Transplantology of the Academy of Medical Sciences of Ukraine. From 1980 to
2004, O.0. Shalimov held the position of Chief Surgeon of the Ministry of Health of
Ukraine. The scientific and practical activities of O.0. Shalimov were devoted to the
development of various areas of modern surgery: reconstructive and restorative
treatment of pathologies of the esophagus, stomach, intestines, bile ducts, liver;
correction of portal hypertension, methods of surgical treatment of pancreatic diseases,
cardiac surgery, reconstructive and restorative vascular surgery, microsurgery,
endovascular surgery, cryosurgery, as well as other issues of modern surgical science.
Shalimov developed and implemented into practice numerous original methods of
surgical interventions: esophageal plasty, gastric resection, selective proximal
vagotomy, bile duct plasty, pancreatoduodenal resection, methods of operations for
acute and chronic pancreatitis, obliterating atherosclerosis of the vessels of the
extremities, created an original artificial blood circulation apparatus, dilators for mitral
commissurotomy, many other devices and instruments. During his bright scientific
activity, O.0O. Shalimov received 112 copyright certificates and patents for invention,
published more than 870 scientific works, including 37 monographs. Under the
leadership of O.0O. Shalimov, 46 doctoral and about 100 candidate theses were
defended. For the fruitful many years of work of O.0. Shalimov was awarded two
Orders of Lenin, the Order of the October Revolution, two Orders of the Red Banner
of Labor, the Orders of Merit of the I-IIl degrees, and medals. For 22 years, O.O.
Shalimov was elected a deputy of the Supreme Soviet of the Ukrainian SSR, where he
headed the Permanent Commission on Health Care. The International Chamber of the
American Biographical Institute elected O.O. Shalimov "Person of the Year" in 1997.
Shalimov was awarded the Honorary Diploma of the International Biographical Center
of the University of Cambridge for achievements in medicine of the 20th century.

Ivan Ivanovich SUKHAREYV (05.06.1939-05.07.2003) - Doctor of Medical
Sciences (1981), Professor (1991), Honored Worker of Science and Technology of
Ukraine (1992), Laureate of the State Prize of Ukraine (1994). I.I. Sukharev - founder
of vascular surgery in Ukraine, chief vascular surgeon of the Ministry of Health of
Ukraine (1992-2003), founder and first president of the Association of Vascular
Surgeons of Ukraine (2001-2003), member of the European Association of Vascular
Surgeons, head of the Department of Vascular Surgery (1972-2003), deputy director
for scientific work (1995-2003) of the Institute of Surgery and Transplantology of the
National Academy of Medical Sciences of Ukraine.
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The main areas of scientific and practical activity of I.I. Sukharev were: surgery
of obliterating atherosclerosis of the abdominal aorta and its branches, surgery of
atherosclerosis of extracranial arteries, repeated reconstructive interventions on the
abdominal aorta and arteries of the lower extremities, surgery of purulent-septic
complications after reconstructive operations on vessels, surgery of diseases of the
superior and inferior vena cava, problems of reperfusion syndrome. Under the
leadership of 1.1. Sukharev, 5 doctoral and 18 candidate theses were defended. He
published 308 scientific papers, received 42 author's certificates for patents. 1.1.
Sukharev was awarded 4 medals, a diploma of the Verkhovna Rada of Ukraine "For
Services to the Ukrainian People".

DANYLENKO  Mykhailo  Vasylevich  (10.08.1918-17.10.2002) -
Corresponding Member of the Academy of Medical Sciences of the USSR (1975), the
National Academy of Sciences (1992) and the Academy of Medical Sciences of
Ukraine (1993), Head of the Department of Thoracic (1964-1981) and Hospital (1981-
1991) Surgery, Head of the Center for Cardiovascular Surgery and Rector (1964-1981)
of the Lviv Medical Institute. M.V. Danylenko graduated from the Saratov Medical
Institute (1946), worked as an advisor to the Minister of Health in the DPRK (1953-
1955), and headed the Departments of Surgery at the Vinnytsia and Ternopil Medical
Institutes (1959-1964). M.V. Danylenko is the author (co-author) of over 370 works
on heart and vascular surgery, general surgery and anesthesiology, resuscitation and
intensive care. Having significantly developed and expanded the Institute, he
contributed to its "internationalization", displacing the Ukrainian language from the
educational process.

Ukraine should be considered one of the leading countries in the establishment of
both experimental and clinical developments in the problem of organ and tissue
transplantation. V.P. Filatov was the first to perform a cadaveric cornea transplant, and
V.M. Shamov was the first to perform a cadaveric blood transfusion. In April 1933, a
student of Professor V.M. Shamov - Dr. Yu.Yu. Voron was the first in the world to
perform a kidney transplant from a male corpse to a woman who had been poisoned
with sulema. The kidney, removed from the corpse 6 hours after death and transplanted
into the vessels of the recipient's thigh, began to secrete urine. The concentration of
sulema in the blood decreased 10 times, but the patient's serious general condition still
caused her death.

In 1969, under the leadership of BC Karpenko, a team of urologists, nephrologists,
immunologists, electrophysiologists, microbiologists and morphologists began to
study experimental and clinical problems of kidney transplantation, which allowed on
May 16, 1972 BC Karpenko with his colleagues E.Ya. Baran, P.S. Vukalovych, O.S.
Pereverzev, Y.E. Serhiychuk, M.T. Terekhov and P.S. Chernenko to perform the first
successful kidney transplant in Ukraine from a living donor to his sick brother with a
positive result.

KARPENKO Viktor Stepanovych (1923-2003). Laureate of the State Prize of
Ukraine (1983), Honored Scientist of Ukraine (1976), Doctor of Medical Sciences
(1968), Professor (1969), Director of the Kyiv Research Institute of Urology and
Nephrology (1969), Head of the Department of Plastic and Reconstructive Urology of
the Kyiv Research Institute of Urology and Nephrology (1987), Chief Urologist of the
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Ministry of Health of Ukraine (1970-1987). Leading scientist-urologist, teacher,
organizer of the urological service in Ukraine. The main areas of his activity are: kidney
transplantation and autotransplantation, prostate surgery, ureterohydronephrosis,
pathology of a single functioning kidney, bladder cancer. Author of over 250 scientific
works, including 12 monographs, reference books, manuals. Prepared 15 doctors and
34 candidates of sciences, author of 11 inventions.

NIKONENKO Oleksandr Semenovich, (born September 9, 1941) Doctor of
Medical Sciences, Professor, Honored Worker of Science and Technology of Ukraine.
Main areas of scientific research: problems of cardiovascular surgery, organ
transplantation. Since 1992, kidney transplantations have been performed in the clinic
of hospital surgery of the Zaporizhia Medical Institute, in 1994 - the first liver
transplantation was performed in Ukraine, in 1998 - kidney and pancreas
transplantation for diabetes mellitus. Author of 189 scientific papers. Prepared 4
doctors and 18 candidates of sciences. By the decision of the Cabinet of Ministers in
1984, the Coordination Center for Organ, Tissue and Cell Transplantation was
organized under the Ministry of Health of Ukraine. A group of specialists prepared a
draft Law on the transplantation (transplantation) of organs and (or) tissues in Ukraine.

The founder of endocrine surgery in Ukraine is I.V. Komisarenko.

KOMISARENKO Igor Vasilyevich (1933-2013), Corresponding Member of the
National Academy of Medical Sciences of Ukraine (1997), Doctor of Medical Sciences
(1978), Professor (1981), Laureate of the State Prize of Ukraine (1976, 1988), Honored
Worker of Science and Technology of Ukraine (1997), Founder and Head of the
Surgical Department of the V.P. Komisarenko Institute of Endocrinology and
Metabolism of the Academy of Medical Sciences of Ukraine (since 1965), Founder
and Director of the Ukrainian Scientific and Practical Center of Endocrine Surgery,
Organ and Tissue Transplantation (since 1995). Author of 240 scientific papers. [.V.
Komisarenko's scientific research is devoted to the study of the relationship between
the endocrine glands and the higher departments of the central nervous system,
problems of surgical endocrinology and endocrine oncology, endovascular surgery,
auto- and heterotransplantation in endocrinology. For the first time in the world, he
developed combined methods of treating adrenal cortex tumors using steroidogenesis
inhibitors, tumor embolization and metastases; methods of treating thyroid tumors,
especially in children and people affected by radioactive contamination. Under his
leadership, a school of endocrinological surgeons was created.

Dmytro Fedorovych SKRIIPNYCHENKO, (1921-1994), Laureate of the State
Prize of Ukraine (1986), Doctor of Medical Sciences (1956), Professor (1957), Chief
Surgeon of the Ministry of Health of Ukraine (1959). A prominent scientist-surgeon,
teacher, specialist in thoracic, general and emergency surgery, vascular surgery,
endocrinology and the organization of emergency surgical care. Author of more than
300 scientific works, including 15 monographs. Prepared 10 doctors and 40 candidates
of sciences. The main scientific works of D.F. Skrypnychenko are: "Emergency
abdominal surgery" (1986); "Surgical treatment of toxic goiter" (1976); "Malignant
tumors of the thyroid gland" (1969); "Surgical treatment of myasthenia gravis" (1982).

ZEMSKOV Volodymyr Sergiyovych (09.09.1939-21.02.2002) - Doctor of
Medical Sciences (1981), Professor (1983), Head of the Department of Surgery of the
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Pediatric Faculty (1980-1982), General Surgery (since 1982), Head of the Kyiv Center
for the Treatment of Liver, Biliary Tract and Pancreas Diseases (since 1982), President
of the International Public Holding Company "Zemskov Clinic", Laureate of the USSR
State Prize (1985), Honored Scientist of the Ukrainian SSR (1988), Academician of
the G. Marconi World Academy of Rome (1995), Member of the International Society
of Surgeons, Member of the International Association of Pathology of the Biliary Tract
and Pancreas, Member of the European Union Charity Society and Medical Societies
of Russia, Austria, Belgium, Laureate of the International Rating "Golden Fortune
2000". In 1962, V.S. Zemskov graduated from the Lugansk Medical Institute, and in
1980 he defended his doctoral dissertation on the topic "Surgical treatment of acute
pancreatitis and its complications". Author of over 500 scientific papers, including 5
monographs, as well as new methods of diagnostics, conservative and surgical
treatment, confirmed by 125 patent certificates. He introduced into practice various
methods of detoxification (thermo-, plasma-, enterosorption), used an artificial liver.
He created a school of surgeons: among his students there are 16 doctors and 42
candidates of medical sciences. He was awarded the "Order of Merit" (European
Parliament), the Order of the Belgian-Spanish Crown (Belgium), and the Albert
Schweitzer Medal.

PAVLOVSKY Mykhailo Petrovich, (1930-2013), academician of the National
Academy of Medical Sciences of Ukraine (1997), laureate of the State Prize of Ukraine
(1987), Honored Worker of Higher Education of Ukraine, Doctor of Medical Sciences
(1970), Professor (1971). International recognition was received for his work on
allotransplantation of pancreatic -cells in diabetes mellitus. For the cycle of research
"Development, theoretical substantiation and clinical implementation of new methods
of surgical treatment, detoxification and rehabilitation of patients with diseases of the
liver and bile ducts" M.P. Pavlovsky and a group of colleagues were awarded the State
Prize of Ukraine in the field of science and technology for 1987. Author of more than
370 works, 9 monographs, 10 inventions. He trained 7 doctors and 20 candidates of
sciences. Main areas of scientific research: surgical endocrinology, surgery for liver
cirrhosis, surgical aspects of diabetes mellitus, surgical correction of genetically
determined anomalies of the genital organs.

MATYASHYN Hnat Mykhailovych (11.11.1925-31.10.1979) - Doctor of
Medical Sciences, Professor, Honored Scientist of the Ukrainian SSR (1979), Head of
the Department of Faculty Surgery (1968-1979). Graduated from the Donetsk Medical
Institute (1950). Author of over 250 scientific papers. Chief Surgeon of the Ministry of
Health of the Ukrainian SSR (1970-1979), Chairman of the Republican (1973) and
Honorary Member of the International Society of Surgeons (1976). For his work in
reconstructive surgery, he was awarded the Jubilee Medal "100th Anniversary of N. A.
Bogoraz" and the Medal "For Merit in the Development of Reconstructive Surgery".
Participant of the Great Patriotic War. Awarded the Orders of the Red Banner of Labor,
the Red Star and medals.

BONDAR Hryhoriy Vasylevich (1932-2014) - General Director of the Donetsk
Regional Anti-Tumor Center, Doctor of Medical Sciences, Professor, Academician of
the National Academy of Medical Sciences of Ukraine, Head of the Department of the
Donetsk National Medical University named after M. Gorky, Hero of Ukraine. Born
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on April 22, 1932. Since 1959 - Head of the Surgical Department of the Donetsk
Regional Clinical Hospital named after. Kalinin. Since 1962 - Assistant Professor of
the Department of General Surgery; since 1967 - Associate Professor of the
Department of Surgical Diseases of the Faculty of Dentistry. In 1975, he created the
Department of Oncology on the basis of the Donetsk National Medical University,
which later became the basis of the Donetsk Regional Anti-Tumor Center. Deputy of
the Donetsk City Council (since 2006). Under the leadership of Academician Bondar,
14 doctoral and 40 candidate theses were defended. Bondar G.V. - Author of over 800
scientific works.

HUSAK Volodymyr Korniyovych (1939-2002), Corresponding Member of the
National Academy of Medical Sciences of Ukraine, Doctor of Medical Sciences,
Professor. Since 1966 - Assistant Professor of the Department of Surgery of the Faculty
of Dentistry of the Donetsk Medical Institute. Since 1973 - Associate Professor, since
1983 - Professor of the Department of General Surgery; since 1984 - Head of the
Department of Hospital Surgery named after Vladimir Bogoslavsky. Since 1991 -
General Director of the Donetsk Regional Medical and Clinical Association. In 1999
he created the Institute of Emergency and Reconstructive Surgery of the National
Academy of Medical Sciences of Ukraine, was its first director. Author of over 400
scientific papers, 2 monographs, 20 inventions . He trained 3 doctors and 20 candidates
of medical sciences . He was the first in Donbas to master open-heart surgery, the
cardiac conduction system, and limb reimplantation surgery, created a modern burn
center, and organized a scientific laboratory for growing skin cell cultures.

Z0OZULYA Yuriy Panasovich (b. 1927) Academician of the National Academy
of Medical Sciences of Ukraine (1994), Corresponding Member of the National
Academy of Medical Sciences of Ukraine (1991), Full Member of the New York
Academy of Sciences, Doctor of Medical Sciences (1966), Professor (1968), Laureate
of the State Prize of Ukraine in Medicine. Vice-President of the Academy of Medical
Sciences of Ukraine (since 1993), Director of the Institute of Neurosurgery of the
Academy of Medical Sciences of Ukraine (since 1993), where he has been working
since 1950. The main areas of scientific research are neuro-oncology, clinical
pathophysiology of cerebral circulation, vascular neurosurgery, problems of
neurotransplantation, development of methods of surgical interventions for various
types of brain pathology. Author of 360 scientific works, including 9 monographs, 21
inventions. Under his supervision, 28 doctoral and candidate theses were completed.
Scientists of the Institute of Neurosurgery are developing one of the new areas of
neurosurgery - reconstructive surgery. The organizer of this area is Academician V.I.
Tsymbalyuk.

TSYMBALIUK Vitaliy Ivanovych (b. 1947) - Honored Worker of Science and
Technology of Ukraine (1997). Laureate of two State Prizes of Ukraine (1996, 2002),
the Prize of the Academy of Sciences of Ukraine (2003) and the Yaroslav the Wise
Prize National Academy of Sciences of Ukraine (1998). Laureate of 2012 Prize of the
NAS of Ukraine named after O.O. Bogomolets for the cycle of works “Physiology and
pathology of afferent brain systems : disclosure of mechanisms and development of
new methods of medical correction”. Awarded the Orders “For Merit” 11 and III
degrees, “St. Volodymyr” III degree, as well as 5 medals. President of the NAMS
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(2016). Main areas of scientific activity: restorative neurosurgery, functional and
stereotactic neurosurgery, neurosurgery of the peripheral nervous system,
neurotransplantation, nosocomial infections, history of neurosurgery. Organizer and
head of a new direction in neurosurgery - restorative neurosurgery. Developed a
technology and first performed neurotransplantation in patients with organic lesions of
the nervous system (infantile cerebral palsy, apalic syndrome, epilepsy, consequences
of craniocerebral and spinal trauma, degenerative diseases, etc.). He introduced
domestic electrostimulation systems to the clinic for the treatment of pain syndromes,
spasticity, and epilepsy. He is the author of about 1,000 scientific works, including 28
books (monographs, textbooks, manuals, reference books), 46 copyright certificates
and patents. He has trained 11 doctors and 51 candidates of medical sciences.

BONDARENKO Viktor Oleksandrovych (b. 10.18.1931) Academician of the
National Academy of Medical Sciences of Ukraine (1993), Doctor of Medical Sciences
(1968), Professor (1969), Honored Worker of Science and Technology of Ukraine
(1991), Director of the Kharkiv Institute of Emergency Surgery, People's Deputy of
Ukraine 1st convocation. One of the leading specialists in the field of emergency
surgery. Scientific interests are mainly focused on the surgical treatment of
inflammatory-destructive injuries, acute diseases of the respiratory and abdominal
organs. He proposed methods for correcting functional disorders in surgical patients,
developed effective methods for treating diseases of the lungs, stomach, intestines, and
biliary tract. Author of over 250 scientific papers, including 11 monographs. He has
prepared 4 doctors and 26 candidates of sciences.

The surgery of the future will be equipped with the latest and most advanced
technology that will allow for quick and bloodless tissue joining. In this aspect,
laparoscopic, endoscopic, endovascular, endolymphatic, X-ray surgery, laser surgery,
cryosurgery, lithotripsy, microsurgery, and transplantology will be widely used. The
development of gnotobiological tools that will ensure the maintenance of operated
patients in a germ-free environment will be of great importance. All this will contribute
to improving the results of surgical operations.

ORGANIZATION OF SURGICAL CARE IN UKRAINE

The organization of medical care, including surgical care, for citizens of Ukraine
is based on their right to free state medical care of all types, enshrined in Article 49 of
the Constitution of the country. Surgical care is one of the most widespread forms of
medical care. Its peculiarity is due to the wide spread of surgical diseases, congenital
and acquired defects and injuries and the significant possibilities of surgery in the
treatment of various diseases, correction of defects and replacement of functionally
defective organs and tissues (organ transplantation and xenoprosthesis).

The basis of the system of organizing surgical care in Ukraine is still the system
inherited from the former USSR. This care was organized according to the territorial
principle and the stages of its provision to the population of the country with the lower
stage being subordinated to the higher. The organization provides for the maximum
proximity of medical care in general and surgical care in particular to the patient's place
of residence, and is provided by the relevant territorial medical institutions. The
organization of surgical care includes, in ascending order, primary medical care,
qualified and specialized surgical care. Surgical care is divided into emergency, or
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urgent, which is needed by patients with acute diseases and injuries, and planned,
which is provided to patients with chronic ailments.

Primary emergency medical care for patients with acute surgical diseases and
injuries is provided in outpatient clinics of paramedical and obstetric posts and in
district rural hospitals - in villages, and in cities and in settlements equated to them -
by surgeons of polyclinics, trauma center doctors and ambulance stations teams. For
patients with minor acute injuries that do not require surgical interventions or can be
performed by doctors of these stages, and for patients with acute diseases that do not
require hospitalization, the primary care provided at these stages is actually qualified
and ends there. The essence of primary medical care for surgical patients with acute
illnesses and injuries in rural outpatient clinics and district hospitals, as well as care in
city polyclinics, which by its nature exceeds the scope of care programmed for the
surgeon in the polyclinic, consists in examining the patient with available means to
establish a preliminary diagnosis and referring the patient to the surgical department of
the district or central district hospital with the determination of the transport by which
the patient should be transported.

In most cases, he is transported by an ambulance station car, or by an ambulance
of the district hospital itself, to which the patient is sent. Less often, medical aviation
may be invited if the patient's life is in mortal danger. Patients from surgical offices of
city polyclinics are sent to the corresponding surgical departments of district or city
hospitals, or through the ambulance station (by calling from the last car) - in case of
acute diseases of internal organs, or - by city or own transport in case of mild acute
diseases and injuries.

In polyclinics of cities and settlements, which have surgical offices and
departments, patients with minor superficial injuries and uncomplicated acute diseases
(small wounds of soft tissues of the body, limited burns, boils, abscesses, subcutaneous
panaritium, etc.) are provided with qualified surgical care.

Qualified emergency and planned surgical care for patients with the most common
acute diseases of the abdominal cavity (acute appendicitis, strangulated hernia, acute
cholecystitis, perforated gastric and duodenal ulcer, gastric bleeding, pancreatitis, acute
intestinal obstruction, etc.) and with injuries of the abdominal organs, soft tissue
injuries, purulent processes, as well as patients with chronic diseases of the abdominal
cavity and some other organs is provided in general surgical departments of central
district hospitals, city and regional hospitals, where there are surgical departments and
appropriate conditions for such interventions (highly qualified surgeon, means for
accurate laboratory and instrumental diagnostics and anesthesia support). In large
cities, in particular regional centers, in addition to district and city hospitals that
provide qualified surgical care to city patients, the latter is also provided by regional
hospitals.

The development of modern surgical technologies (laparoscopic, endoscopic,
endovascular) has led to the need for differentiation, division of surgery into separate
disciplines and sections. Thus, specialized surgical care was initiated from separate
sections of surgery and specialized surgical institutions emerged, providing patients
with specialized surgical care.
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Thus, traumatology and orthopedics, oncology, urology, neurosurgery have long
been separated from surgery into independent disciplines. Even earlier,
ophthalmology, otorhinolaryngology, and dentistry became independent branches. In
the post-war period, surgery underwent further differentiation. Lung and bronchial
surgery, esophageal surgery, cardiac surgery, vascular surgery, rectal surgery
(proctology), surgical gastroenterology, and surgical endocrinology were separated
into separate disciplines. The process of differentiation of surgery into separate sections
continues even now. For example, herniological and other clinical departments already
exist. In almost all regional and large city hospitals, there are surgical departments from
all major sections of surgery (thoracic, neurosurgical, surgical gastroenterology,
maxillofacial, otorhinolaryngological, ophthalmological, burn, vascular, or even
cardiovascular departments), which provide specialized surgical care to patients from
the relevant territories.

A large role in providing qualified and specialized care to the population is played
by surgical clinics of medical universities and academies of Ukraine, which operate on
the bases of general surgical departments of city and regional hospitals of university
cities. Highly qualified staff of teaching surgeons (professors, associate professors,
assistants) provide a large amount of specialized care for various diseases. Many of
these clinics are city centers of specialized surgical care (liver, biliary tract and
pancreas surgery; stomach and intestinal surgery; surgical treatment of bleeding; lung
surgery; endocrine surgery, rectal and colon surgery, esophageal surgery, etc.).

Specialized assistance to citizens of Ukraine, regardless of their place of
residence, is provided by research institutes of a surgical profile, which are scientific,
methodological and organizational centers for the development and implementation of
the latest diagnostic, treatment and prevention tools for diseases and injuries of certain
systems or organs. Among them are the National Institute of Surgery and
Transplantology named after O. O. Shalimov of the Academy of Medical Sciences of
Ukraine, the Kharkiv Research Institute of General and Emergency Surgery of the
Ministry of Health of Ukraine, the Kyiv Research Institute of Neurosurgery named
after A. P. Romodanov of the Academy of Medical Sciences of Ukraine, the Kyiv
Research Institute of Cardiac Surgery of the Academy of Medical Sciences of Ukraine,
the Kyiv Research Institute of Otorhinolaryngology, the Kyiv Research Institute of
Endocrinology and Metabolism of the Academy of Medical Sciences of Ukraine, the
Odessa Institute of Ophthalmology named after V. P. Filatov, the Dnipropetrovsk
Research Institute of Gastroenterology, the Kyiv Research Institute of Hematology and
Blood Transfusion, the Kyiv Research Institute of Tuberculosis and Pulmonary
Surgery, etc. Along with the institutes, there are a number of specialized republican
centers in certain areas of surgery (burn, proctology centers, thyroid surgery center,
etc.).

In the last two decades, specialized hospitals for emergency surgical care have
been established in Ukraine in megacities and large industrial centers (Kyiv, Kharkiv,
Donetsk, Dnipropetrovsk, Zaporizhia, Odessa, Lviv, Kryvyi Rih, Kherson, etc.), which
include departments of the main areas of surgery (neurosurgical, vascular,
gastroenterological, polytrauma department, etc.), the activities of which provide
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effective specialized care for patients with various acute diseases and conditions
(gastric bleeding, perforated ulcer, acute pancreatitis).

Specialized traumatology (bone and joint injuries) and orthopedic care is provided
by trauma centers in cities, as well as relevant departments of central district, city and
regional hospitals, such scientific and methodological centers as the research institutes
of traumatology and orthopedics (Kyiv, Kharkiv, Donetsk).

Oncological care for patients is provided by oncological city and regional
dispensaries and cancer centers, together with oncology departments of medical
universities and academies located on the bases of these dispensaries, as well as
scientific and research institutes of oncology, in particular the Ukrainian National
Cancer Center with its numerous multi-profile clinics (thoracic, gastroenterological,
gynecological, proctological, maxillofacial, breast tumor clinic, etc.).

A huge role in providing emergency surgical care is played by city, regional, and
republican "Ambulance" stations and specialized teams created within them in various
fields of emergency surgery (shock, thromboembolic, burn, etc.). Thanks to this,
medical care is provided to victims quickly and professionally from the scene of the
injury or illness.

Thanks to the development of new technologies, the appearance of television and
video equipment and computers, in particular laparoscopic devices, in recent years
new, non-traditional forms of surgical interventions have appeared, which are
performed endoscopically (laparoscopic removal of some abdominal organs in case of
their chronic lesions - gallbladder, appendix, fallopian tubes, segments of intestines,
etc., plastic closure of abdominal hernias, etc.) or endovascularly (balloon and laser
dilation of the opening of narrowed coronary arteries, etc.). Such types of specialized
surgical care are provided in specialized medical institutions.

In Ukraine, new forms of financing medical care are being developed and
implemented, which also applies to the provision of surgical care to citizens of Ukraine,
when, along with budgetary medical care, an important place belongs to insurance
medicine, social security funds, and the population's own funds.

Organization of outpatient care for surgical patients

Preservation, restoration and strengthening of the health of the population is the
most important task of the health care system. The organization, content and quality of
surgical care in outpatient settings represent one of the important sections of the daily
activities of the medical staff of outpatient and polyclinic institutions. The basis of this
work is:

— knowledge of the peculiarities of the work activities of the population of the
service area, everyday life, and specific pathologies of the region that
adversely affect health;

— analysis of the results of medical monitoring of the health of the population
and the effectiveness of preventive measures carried out in the region;

— results of statistical analysis of injuries and illnesses, their causes and the
nature of the associated loss of working capacity.

The work of a polyclinic surgeon consists of the following elements:

— organization and provision of surgical care to the population;
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— treatment of surgical patients in outpatient clinics and day hospitals;

— organization of treatment of the population at home;

— organizing the evacuation of patients to appropriate surgical hospitals and

other medical institutions;

— observation of patients in dispensary groups and persons who have undergone

surgical interventions and injuries;

— medical monitoring of the health of the population, organization of medical

and labor examinations and medical check-ups;

— development and implementation of measures to reduce surgical morbidity

and trauma in the region.

To provide surgical care, the clinic deploys:

— aclean dressing room, which also serves as a clean operating room,;

— purulent dressing, where purulent operations are also performed;

— procedure room equipped for emergency surgical care;

— jobs for an ophthalmologist and an otolaryngologist.

A special place in the surgical work of a polyclinic doctor is occupied by the
organization and content of emergency medical care for surgical diseases and injuries.
The organization of such care is ensured by a clear division of responsibilities of
medical workers at all its stages - from the site of the disease (injury) to the stage of
qualified or specialized medical care inclusive. In general, the scheme of organizing
emergency care in a polyclinic is presented in the table.

In this system, a special place is occupied by the organization, content and quality
of medical care in the polyclinic, for which the doctor bears personal responsibility.
Medical equipment must be in constant readiness for use to perform:

— temporary or permanent stop of external bleeding;

— immobilization and pain relief of fractures;

— elimination of asphyxia using tracheostomy, intubation, tongue fixation;

— applying a sealing bandage in case of open pneumothorax;

— puncture and drainage of the pleural cavity for tension pneumothorax,

hemothorax;

— indirect heart massage;

— removal of foreign bodies from the conjunctiva of the eye;

— intravenous administration of medications;

— primary surgical treatment of wounds;

— suturing wounds of the skin and subcutaneous tissue;

— applying aseptic dressings;

— tamponade of the nasal passages during bleeding.

Principles of organizing emergency care in a polyclinic

Place of Volume of | Volume of emergency medical | Who Equipment
assistance | diagnostic tests care provide
S
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At the site

Examination of

Temporary stop of external

Doctor,

Medical first aid

of injury,|the patient,|bleeding, restoration of upper|parame (kit, special sets
illness monitoring  oflairway  patency, artificial|dic of medical
pulse, blood|respiration,  indirect  heart equipment and
pressure, massage, application of] medicines,
breathing, body|bandages, splints, splints,
temperature, administration of medications tourniquets,
studying the bandages, etc.
circumstances of]
the injury
(disease)
Transport |Monitoring the|The same B Medical first aid
ation Dby|patient's general kit, medical
ambulanc |condition, pulse, containers, tire
e blood pressure, set, resuscitation
breathing equipment
Clinic Medical Stopping bleeding, mechanical|Doctor |Respiratory
examination of|ventilation, indirect  heart equipment,
the patient,massage, tracheal intubation, aspirator, set of]
laboratory, analgesia, intravenous infusions splints, medical
instrumental and injections of medicinal dressings, anti-
diagnostics substances, novocaine shock solutions
blockades, transport for transfusions,
immobilization, tracheotomy, equipment  for
surgical wound treatment. the  procedure
Bladder catheterization, room and clean

suprapubic puncture, pleural
puncture, insertion of drains for
tension pneumothorax

dressing room

The second extremely responsible section of surgical care is the organization of
outpatient admission and treatment in outpatient settings. The organization of
outpatient admission should allow the allocation of the following groups of patients.

— requiring emergency care;

— requiring inpatient treatment in a day hospital or hospital;

— requiring additional outpatient and inpatient examination;

— who continue treatment in the outpatient clinic.

The scope of surgical care in the outpatient clinic should include:

treatment;

sanitation of superficial phlegmons and abscesses;
removal of skin sutures and changing dressings during outpatient wound

urgent histological examination.
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The day hospital examines and treats patients who require hospitalization and
constant medical supervision for up to 10 days. These usually include patients with:

— uncomplicated cutaneous, subcutaneous panaritium and paronychia;

— phlegmons and abscesses of the subcutaneous tissue;

— infected superficial soft tissue wounds and abrasions;

— boils;

— local forms of streptoderma and pyoderma;

— Dburns and frostbite of the 1st - 2nd century.

The day hospital accommodates patients who require referral to a hospital after
providing them with primary medical care and patients who cannot be transported until
their condition improves, allowing for safe evacuation. Examination and treatment of
patients in the polyclinic are carried out by the polyclinic's doctors.

Home treatment can be carried out for limited and uncomplicated purulent
diseases of the skin and subcutaneous tissue (except for boils of the face and scalp,
carbuncles regardless of the localization and severity of the clinical course). At home,
treatment can be continued for patients discharged from medical institutions who
require rehabilitation measures. Home treatment requires extensive and systematic
clinical training from the doctor, since this contingent may include people with a
variety of diseases.

If during the treatment at home the patient's condition worsens and hospitalization
becomes necessary, the polyclinic doctor refers the patient to a hospital.

To provide this amount of medical care, the clinic doctor must:

— know and be able to recognize the symptoms of acute surgical diseases and
injuries to internal organs;

— by venipuncture, and if impossible - venesection, to perform intravenous drip
and jet infusions of medications, transfusion media, including blood products;

— perform novocaine infiltration anesthesia and novocaine blockades of
fractures and the spermatic cord;

— perform primary surgical treatment of superficial soft tissue wounds;

— carry out transport immobilization;

— stop external bleeding by tamponade, ligation of vessels in the wound,
application of a tourniquet to the bleeding vessel, application of a tourniquet;

— perform catheterization and bladder puncture;

— perform a puncture of the pleural cavity with the introduction of drainage with
a valve in case of pneumothorax;

— apply an occlusive dressing for a penetrating chest wound;

— perform artificial respiration in various ways;

— perform indirect heart massage;

— provide first aid for burns, frostbite, electrical injuries, and treat limited burns
and frostbite of the 1st - 2nd degree in the clinic;

— perform operations on subcutaneous, subungual and periungual panaritiums,
superficial abscesses, ingrown nails, remove some benign formations of
subcutaneous tissue (atheroma, lipoma, etc.);
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— to provide treatment in the clinic for victims with superficial injuries
(abrasions, subcutaneous hematomas), bruises, and uncomplicated injuries to
the ligamentous apparatus of the extremities.

Wide access to medical documentation creates certain deontological difficulties
in ensuring medical confidentiality. Therefore, all information about the patient's
health should be communicated to the patient only by the attending physician. It is
prohibited for the average medical staff to provide such information.

Referral of patients for inpatient treatment to other institutions may be for urgent
and routine indications, but in any case, the polyclinic doctor is obliged to:

— determine the preliminary diagnosis of the disease and indications for

hospitalization;

— assess the patient's transportability and take necessary measures to ensure
safety during transportation;

— determine the type of transport by which the patient can be evacuated, and the
patient's position along the route;

— prepare all documentation that must be issued at the clinic when referring for
inpatient treatment to another medical institution;

Patients and victims with the following symptoms and conditions are subject to

urgent hospitalization in a surgical hospital:

— external and internal bleeding;

— acute injury to major blood vessels or nerve trunks;

— penetrating wounds;

— bone fractures of any location;

— concussions and brain injuries;

— shock;

— pneumothorax, hemothorax of any origin;

— damage to the genitourinary organs;

— acute diseases or injuries of the abdominal cavity and retroperitoneal space,
even in cases of suspicion;

— complicated superficial and deep panaritiums;

— deep abscesses and phlegmons, carbuncles of any location, head boils;

— acute osteomyelitis and arthritis;

— foreign bodies of any organs;

— malignant neoplasms of any localization;

— dysphagia of any origin;

— hematuria, pyuria, acute orchitis, epididymitis, prostatitis;

— burns and frostbite of the 2nd-3rd degree.

The organization of donation requires great attention and care, which has not only
medical but also great educational significance. The medical staff of the polyclinic
carries out all the preparatory work. Blood sampling is carried out only in specialized
departments.

A very important section of surgical work is the dispensary observation of patients
who have undergone surgical interventions, the detection during medical examinations
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of diseases that are subject to surgical treatment (hernias, neoplasms, etc.). The
polyclinic doctor performs significant expert work as a member of the LCC, LTEK.
This activity requires not only appropriate clinical training, but also knowledge of
certain legal documents.

ETHICS since the time of Aristotle, the science whose subject is the
determination of the ethical value of human aspirations and actions is called. According
to this, actions that have a positive ethical value are called ethical (ethical, worthy,
positive), and actions devoid of it are called unethical (immoral, unworthy). Ethics
includes a set of norms of behavior and morality, regulates the sense of professional
duty, honor, conscience and dignity of a doctor. One who has received the title of
doctor voluntarily takes on the obligation to flawlessly fulfill these norms throughout
his life.

The increasing technocratization of medicine and the struggle for its economic
efficiency are making the issues of biological ethics and deontology more relevant. At
the same time, the behavior of a doctor at the patient's bedside, the manner of
communicating with patients, and the interaction with relatives of patients, colleagues,
and junior medical staff are becoming extremely important.

It should be understood that the success of treatment directly depends on the
doctor's ability to find not only the necessary professional solutions, but also to
establish an individual approach to the personal problems of each patient, to each of
his fears, to each hope. All this becomes especially relevant in the conditions of general
accessibility of reference medical literature on the Internet, which often leads to the
formation of the patient's own understanding of the course of the disease, his tendency
to self-medicate, increased interest in "alternative" methods of treatment. In such
conditions, such concepts as mercy, the doctor's ability to empathize, establishing
emotional contact with the patient should be considered especially important and are
the most important component of successful treatment of the patient. It should be
remembered that a smile, an open, friendly look, an encouraging tone have a positive
effect on the process of treatment and recovery. On the contrary, doubts on the face,
gestures of uncertainty, anxiety in the doctor's gaze can in themselves provoke a state
of stress and fear in the patient.

Thus.

— Ethics is a system of moral principles that determine what is right or wrong in
professional activities. Medical ethics concerns the moral obligations of
doctors to patients, colleagues, society and themselves. It is based on four
basic principles:

— The principle of beneficence - the desire to benefit the patient.

— The principle of do no harm - avoiding actions that may worsen the patient's
condition.

— The principle of autonomy - respect for the patient's right to make decisions
about their health.

— The principle of justice - equal access to medical care for all patients.

Deontology is a section of ethics that studies the professional duties of a doctor.
In a medical context, it determines how a doctor should behave with patients,
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colleagues, other medical professionals. The main goal of deontology is to build trust
between the doctor and the patient and ensure a high level of professional
responsibility.

The main principles of medical deontology:

— Confidentiality: the doctor is obliged to maintain medical confidentiality.

— Respect: adherence to ethical norms in communicating with patients, even in
difficult situations.

— Professionalism: a doctor’s actions must meet the standards of medical
practice.

— Empathy: the ability to understand the emotional state of the patient and
support him morally.

Ethics and deontology are the basis of a doctor’s professional activities. They help
create a safe and comfortable environment for patients, maintain high quality medical
care, and maintain the reputation of the medical profession at the appropriate level.

Hippocratic Oath

I swear by Apollo, Asclepius, Hygiene and Panacea, and all the gods and
goddesses, taking them as witnesses, to fulfill honestly, according to my strength and
understanding, the following oath and written commitment: to respect the person who
taught me the art of medicine, on a par with my parents and, if necessary, to help her
in everything; to consider her descendants as my brothers, and this art, if they wish to
study it, to teach them gratuitously and without any contract; to transmit instructions,
oral lessons and everything else in science to my sons, the sons of my teacher and
students, bound by obligation and oath according to medical law, and to no one else. I
will direct the regime of the sick for their benefit, according to my strength and
understanding, and I will refrain from causing any harm or injustice. I will not give a
deadly remedy to anyone who asks me for it, nor will I show the way to such a plan;
nor will I give any woman an abortive pessary. I will lead my life and practice my art
in a pure and blameless manner. In no case will I perform an operation on patients with
stone disease, leaving it to people who are engaged in this business. In whatever house
I enter, I will enter for the benefit of the patient, far from everything malicious, unjust
and harmful, especially from love affairs with women and men, free and slave.

Whatever [ may see or hear during the treatment - and also without the treatment
- about the life of a person, which should never be disclosed, I will keep silent,
considering such things a secret. To me, who unwaveringly fulfills the oath, may there
be happiness in life and in art and glory among all people for eternity; to him who
breaks or gives an insincere oath, may the opposite befall him.

In 1948, the WHO adopted the "Geneva Oath" of the doctor, which is based on
the Hippocratic Oath. Ukrainian doctors have adopted the best principles of medical
ethics, and students also make a solemn promise upon graduation when receiving their
diploma.

On June 15, 1992, the President of Ukraine issued a Decree on the Oath of a
Doctor of Ukraine

QOath of a doctor of Ukraine

Having acquired the profession and realizing the importance of the duties
entrusted to me, in the presence of my teachers and colleagues, I solemnly swear: to
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devote all my knowledge, strength and skills to the cause of protecting and improving
human health, treating and preventing diseases, to provide medical care to all who need
it, to be invariably guided in my actions and thoughts by the principles of universal
morality, to be selfless and sensitive to patients, to admit my mistakes, to worthily
continue the noble traditions of world medicine; to maintain medical secrecy, not to
use it to the detriment of a person, to observe the rules of professional ethics, not to
hide the truth if this does not harm the patient; to constantly deepen and improve my
knowledge and skills, if necessary, to seek help from colleagues and never refuse them
myself, to be truthful with colleagues; To contribute by one's own example to the
upbringing of a physically and morally healthy generation, to affirm the ideals of
mercy, love, harmony and mutual respect between people.

I swear to be faithful to this oath throughout my life.

A component of medical ethics is deontology - the doctrine of the duty of a
medical worker (from the Greek. "deon" - duty, "logos" - study, science), the principles
of medical behavior, which should be aimed at creating the best conditions for the
speedy recovery of the patient. Medical deontology regulates the activities of a doctor,
paramedic, midwife, nurse, medical students, taking into account the interests of the
patient or victim and has ethical and moral principles, elements of legal norms, the
relationship between a doctor and a patient, the concept of medical confidentiality, and
issues of collegiality. The task of surgical deontology is to stabilize and preserve the
patient's psyche in the preoperative and postoperative periods. The surgeon, together
with the average medical workers, must instill in the patient hope for recovery, show
compassion and high moral qualities, highly professional performance of medical and
diagnostic measures, and elimination of negative psycho-emotional factors. All
principles of medical ethics and deontology must be observed by students - future
nurses, midwives, paramedics, doctors. After all, while in a medical institution during
classes, they directly communicate with medical workers, patients, performing some
manipulations, procedures. Therefore, students must be very careful when
communicating both with each other and with patients, so as not to accidentally violate
medical confidentiality, not to disturb the psychological balance of the patient, since
the work of a significant number of medical workers can be nullified.

Basic literature:

1. Ceresoli M., Braga M., Zanini N. et al. Enhanced perioperative care in emergency
general surgery: the WSES position paper. World Journal of Emergency Surgery
(2023) 18:47, doi.org/10.1186/s13017-023-00519-2

2. Coccolini F., Corradi F., Sartelli M. et al. Postoperative pain management in
non-traumatic emergency general surgery: WSES-GAIS-SIAARTI-AAST
guidelines. World Journal of Emergency Surgery (2022) 17:50,
doi.org/10.1186/s13017-022-00455-7

3. Greenfield's surgery: scientific Principles & Practice. Sixth edition (2017). Edited
by Michael W. Mulholland, Keith D. Lillemoe, Gerard Doherty, Gilbert R.
Upchurch, Jr. Alam, Timothy M. Pawlik; illustrations by Holly R. Fischer.

4. Surgery: Textbook / O.Y. Usenko, G.V. Bilous, G.Y. Putintseva - 5th ed. - K.:
VSV "Medicine", 2021. - 416 p. ISBN 978-617-505-853-4
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0O.V. Markovych, B.Z. Chyzhyshyn - Vinnytsia: Nova Knyha, 2018. - 592 p.
ISBN 978-966-382-706-3

6. Emergency surgery. Textbook for students of VI courses of medical faculties of
medical universities: / Edited by V.V. Boyko, V.M. Lisovyi, V.A. Kapustnyk,
L.Y. Goncharenko, I.A. Taraban, V.V. Makarov and others; edited by
Corresponding Member of the NAMSU, Professor V.V. Boyko; Corresponding
Member of the NAMSU, Professor V.M. Lisovyi - Kharkiv: NTMT, publishing
house, 2019. - 514 ¢. ISBN 978-617-578-116-6

7. Surgery: a textbook / [Y. S. Bereznitsky, O.V. Bilov, L.S. Bilyansky, et al: Nova
Knyha, 2020. 528 p. ISBN 978-966-382-834-3

8. Pantyo V.I. General surgery: a textbook / V.I. Pantyo, V.M. Shimon,
0.0. Baldizhar - Uzhhorod: IVA, 2020. - 464 p.

9. Surgery: textbook for students of higher medical educational institutions /
K.M. Amosova [et al: Ya.S. Bereznyts'kyy, V.G. Mishalov, M.P. Zakharash;
reviewed by V.V. Grubnik, P.D. Fomin. - 3rd ed. - Vinnytsia: Nova Knyha, 2021.
-T712 p.

10. Surgical diseases. Part 1. Textbook for students of the sixth year of medical
faculties majoring in Medicine and Paediatrics / Nikonenko A.O., Grushka V.A.,
Holovko M.G., Gaidarzhi E.I., Pertsov 1.V., Materukhin A.M., Matveev S.O.,
Vildanov S.R., Zubryk I.V. Zaporizhzhia, 2021. 277 c.

11. Surgical diseases. Part II. Textbook for the sixth-year students of medical faculties
majoring in Medicine and Paediatrics / Nikonenko A.O., Grushka V.A.,
Golovko M.G., Gaidarzhi E.I., Pertsov 1.V., Materukhin A.M., Matveev S.O.,
Vildanov S.R., Zubryk I.V. Zaporizhzhia, 2021. 302 c.

12. Clinical oncology: a textbook / edited by Y.V. Moskalenko, 1.O. Vynnychenko,
R.A. Moskalenko - Sumy State University: VSV "Medicine", 2020. 212 c.
Additional literature:

1. Emergency abdominal surgery (organisational standards and professionally
oriented algorithms for the provision of medical care) / Edited by Fomin P.D.,
Usenko O.Y., Bereznitsky Y.S. - K.: Library "Health of Ukraine", 2018. - 354 p.

2. SCHWARTZ'S PRINCIPLES OF SURGERY 2-volume set 11th edition 11th
Edition/ F. Brunicardi (Author), Dana Andersen (Author), Timothy Billiar
(Author), David Dunn (Author), John Hunter (Author), Lillian Kao (Author),
Jeffrey Matthews (Author), Raphael Pollock (Author) - McGraw Hill / Medical,
2019. - 2448

3. Kirk's Basic Surgical Techniques, 7th Edition/ By Fiona Myint, FRCS - 2019. -
272

Tests
1. What kind of fundamental clinical prerequisites were required for development of
surgery in 19-th century?
A. Knowledge of human anatomy
B. Knowledge of biochemistry
C. Knowledge in anaesthesiology
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D. Knowledge of mathematics

. The author of “Dix Livres de la Chirurgie avec le Magasin des Instruments
Necessaires a Icelle” was:

A. John Hunter

B. Andreas Vesalius

C. Theodor Kocher

D. Ambroise Paré

. Very important event in the evolution of surgical history in 19-th century was:
A. Methods of controlling haemorrhage

B. Working out of techniques of surgical operations

C. Antisepsis, asepsis and understanding the nature of infection

D. Successes in oncology

. Who introduced methods of aseptic and antiseptic in Russia?

A. N. Pirogov

B. Lister

C. T. Kocher

D. T. Billroth

. Who among the outstanding surgeons of 19th century introduced fundamental
science achievements in practical activities of doctors of surgeons?

A. F. Trendelenburg

B. W. Halsted

C. J. Murphy

D. M. Sklyfosovskyi

. In 1900, which surgeon presented his results on partial gastrectomy before the
American Surgical Association?

A. John Finney (1863-1942)

B. William Mayo (1861-1939)

C. Fedor Krause (1856-1937)

D. William Miles (1869-1947)

. What prominent late 19th century discovery conducted by Pulyui Ivan and
Wilhelm Roentgen had an enormous impact on the evolution of surgery?

A. X-rays

B. Ultrasonography

C. Magnetic Resonance Imaging

D. Computer Tomography

. Which surgeon is prominent for setting the scientific tone of surgery as a
legitimate scientific endeavor in surgical history?

A. Jules Pean (1830-1898)

B. William Stewart Halsted (1852-1922)

C. Marin-Theodore Tuffiér (1857-1929)

D. Eduardo Bassini (1844-1924)

. Which important Ukrainian surgeon contributed greatly to the development of
thoracic and cardiovascular surgery?

A. N. Pirogov

B. A. Shalimov
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C. L. Pavlov
D. N. Amosov
10. Which two surgeons first described the eponymic polyendocrine adenomatosis in
19557
A. Willis Potts (1895-1968) and Charles Hufnagel (1916-1989)
B. Francis D. Moore (1913-2001) and Jonathan E. Rhoads (1907-2002)
C. James D. Hardy (1918-2003) and Rudolph Nissen (1896-1981)
D. Robert Zollinger (1903-1994) and Edwin Ellison (1918-1970)

Keys for initial tests
1 2 3 4 5 6 7 8 9 10
A,C D C A B B A B D

Materials on the independent teaching of students
Main tasks Notes (instructions)

Repeat:
— Inflammation
— Infection -To represent the methods of antiseptic
— Pathophysiology of basic surgical
diseases.

Study:
— The prominent discoveries in
surgery. -Last achievements in field of
— Development of the methods of | pathogenesis of disease
diagnosis of surgical diseases.
— Ethics in surgery

1.2. New technologies in surgery. Modern methods of diagnosis and treatment.

Medical technology is today a feature of hospitals, clinics and GP surgeries. The
practice of medicine has been revolutionised by computers, digitisation, new materials
and good old-fashioned laboratory research. Yet this has been accompanied by
increased patient anxiety about the risks and consequences of medical intervention.

The introduction of new medical technology has not been so rapid in developing
countries, but the sense of ambivalence is the same — technology represents both
progress and threat. In countries with multiple healing systems patients can choose
whom to consult, depending on their illness. In these countries a technological
approach may be chosen as a first or last resort.

Educational aims:

— To be acquainted with new technologies in surgery.

— To determine the great importance of microsurgical, endoscopic,
endovascular, laser operations in surgery, welding of tissues, using of
prostheses and implants.

— To determine the diagnostic significance of ultrasonic, endoscopic and others
new diagnostic procedures.
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— To determine the main advantages of new technologies in surgery.
— To estimate efficiency of new technologies in surgery.

A student must know:

— Foundations of microsurgery.

— Foundations of endoscopic interventions.

— Foundations of laser surgery.

— Foundations of ultrasonic procedures.

— Foundations of using of prostheses and implants

— General information about welding of tissues. Principles of using

A student must be able to:

— Correctly interpret the results of endoscopic, ultrasonic examinations and
others new diagnostic procedures.

— Define indications for microsurgical, endoscopic, endovascular, laser
operations.

— Define contra-indications for microsurgical, endoscopic, endovascular, laser
operations.

— Define the rational volume of laboratory and instrumental methods of research
for microsurgical, endoscopic, endovascular, laser operations.

— Perform pre-operative preparation of patients.

— Conduct post-operative care.

Terminology.

Term Definition

is a medical procedure in endoscopy is combined with
ultrasound to obtain images of the internal organs in the
chest and abdomen.

Endoscopic ultrasound
(EUS)

1s imaging by sections or sectioning, through the use of any

Tomography kind of penetrating wave.

is a medical imaging technique used in radiology to
visualize detailed internal structures that uses of nuclear
magnetic resonance for imaging

Magnetic  resonance
imaging (MRI)

is a modern surgical technique in which operations in the
abdomen are performed through small incisions (up to 1.5

Laparoscopic surge o )
P p sety cm) as compared to the larger incisions needed in

laparotomy.
Microsurgery i; icalofce(r)leral term for surgery requiring an operating
pe.
Replantation is the reattachment of a completely detached body part.

is a form of minimally invasive surgery that was designed

Endovascular surgery to access many regions of the body via major blood vessels.

is joining damaged human tissues and restoration of the

Welding functioning of human organs. It is used to dissect tissues

42



and to stop or prevent bleeding when tissue and blood
vessels are incised.

Content:

Endoscopic ultrasound (EUS) or echo-endoscopy is a medical procedure in
endoscopy (insertion of a probe into a hollow organ) is combined with ultrasound to
obtain images of the internal organs in the chest and abdomen. It can be used to
visualize the wall of these organs, or to look at adjacent structures. Combined with
Doppler imaging, nearby blood vessels can also be evaluated.

Endoscopic ultrasonography is most commonly used in the upper digestive tract
and in the respiratory system. The procedure is performed by gastroenterologists or
pulmonologists who have had extensive advanced training. For the patient, the
procedure feels almost identical to the endoscopic procedure without the ultrasound
part, unless ultrasound-guided biopsy of deeper structures is performed.

For endoscopic ultrasound of the upper digestive tract, a probe is inserted into the
oesophagus, stomach and duodenum during a  procedure called
esophagogastroduodenoscopy. Among other uses, it allows for screening for pancreatic
cancer, oesophageal cancer, and gastric cancer as well as benign tumours of the upper
gastrointestinal tract. It also allows for characterization and biopsy of any focal lesions
found in the upper gastrointestinal tract. This is done by inserting a needle through the
stomach lining into the target.

Endoscopic ultrasound is performed with the patient sedated. The endoscope is
passed through the mouth and advanced to through the oesophagus to the suspicious
area. From various positions between the oesophagus and duodenum organs within and
outside the gastrointestinal tract can be imaged to see if they are abnormal and they can
be biopsied by a process called fine needle aspiration. Organs such as the liver,
pancreas and adrenal glands are easily biopsied as are any abnormal lymph nodes. In
addition, the gastrointestinal wall itself can be imaged to see if it is abnormally thick
suggesting inflammation or malignancy.

The technique is highly sensitive for detection of Pancreatic Cancer (90-95%
sensitivity) particularly in patients who are suspected to have a mass or present with
jaundice. Its role in staging patients with pancreatic cancer is limited to local
metastases; however, in combination with CT scan which provides information on
regional metastases, it provides an excellent imaging modality for diagnosis and
staging of pancreatic carcinoma.

Endoscopic ultrasound can also be used in conjunction with endoscopic
retrograde cholangiopancreatography (ERCP). The ultrasound probe is used to locate
gall stones which may have migrated into the common bile duct. This occurrence may
cause obstruction of the drain shared by the liver and pancreas which may lead to lower
back pain, jaundice and pancreatitis.

Echo-endoscopy can also be used for imaging of the rectum and colon, although
these applications are lesser known. It is used primarily to stage newly diagnosed rectal
or anal cancer. EUS guided fine needle aspiration may be used to sample lymph nodes
during this procedure. Evaluation of the integrity of the anal sphincters may also be
done during lower EUS procedures.
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Respiratory tract

An endoscopic ultrasound probe placed in the oesophagus can also be used to
visualize lymph nodes in the chest surrounding the airways (bronchi), which is
important for the staging of lung cancer. Ultrasound can also be performed with an
endoscopic probe inside the bronchi themselves, a technique known as endobronchial
ultrasound.

The quality of the image produced is directly proportional to the frequency used.
Therefore a high frequency produces a better image. However, high frequency
ultrasound does not penetrate as well as lower frequency ultrasound so that the
examination of the nearby organs may be more difficult.

Endovascular surgery is a form of minimally invasive surgery that was designed
to access many regions of the body via major blood vessels.

Endovascular techniques were originally designed for diagnostic purposes. Basic
techniques involve the introduction of a catheter percutaneously or through the skin,
into a large blood vessel. Typically, the blood vessel chosen is the femoral artery or
vein found near the groin. Access to the femoral artery for example, is required for
coronary, carotid, and cerebral angiographic procedures. The catheter is injected with
a radio-opaque dye that can be seen on live X-ray or fluoroscopy. As the dye courses
through the blood vessels, characteristic images are seen by experienced viewers and
can assist in the diagnosis of diseases such as atherosclerosis, vascular trauma, or
aneurysms.

In recent years, however, the development of intravascular balloons, stents and
coils have allowed for new therapies as alternatives to traditional surgeries such as
Coronary artery bypass surgery (CABG), carotid endarterectomy and aneurysm
clipping. Stents and coils are composed of fine wire materials such as platinum that
can be inserted through a thin catheter and expanded into a predetermined shape once
they are guided into place.

Endovascular surgery is performed by radiologists, neurologists, neurosurgeons,
cardiologists, and vascular surgeons. The field is rapidly growing as its minimally
invasive techniques offer an immediate advantage over more traditional, yet highly
invasive surgeries. However, the science of endovascular surgery and its developing
techniques are so new that it is currently difficult to compare the long-term outcomes
and complications of these patients. Several trials are underway, including Carotid
Revascularization Endarterectomy versus Stent Trial (CREST), and International
Subarachnoid Aneurysm Trial (ISAT), among others.

Diagnostic catheterization of the heart cavities is a minimally invasive
procedure in which catheters are inserted into the vessels of the arm or leg and
advanced into the heart cavities. Then, a contrast agent is injected into the catheters
and an X-ray video of the chambers, valves and vessels of the heart is taken. Using
catheters, the pressure and oxygen content are measured in different parts of the heart.

A few days before the procedure, the cardiologist prescribes the necessary tests
(complete blood count, blood type, chest X-ray, ultrasound of the heart, ECG). On the
evening before the procedure and before the procedure, all patients are prescribed
sedatives (tranquilizers). For children, the procedure is performed only under
anesthesia.
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During the procedure, heart rate, blood pressure, and blood oxygen saturation are
constantly monitored. Recovery after the procedure is very fast. Most patients after
catheterization of the heart cavities require restriction of limb mobility. Patients can
get up and walk the next day.

The concept of X-ray endovascular surgery. This direction of minimally invasive
surgery is developing mainly in two directions - endovascular surgery and
percutaneous introduction of various instruments (drainages, catheters,
endoprostheses, balloon dilators, etc.) into the lumen of hollow, parenchymal organs,
the abdominal cavity or excretory ducts (most often the biliary tract of the liver).

Surgical interventions performed using interventional radiology can be divided
into the following groups:

— restoration of the lumen of narrowed tubular structures (arteries, biliary tract,

various parts of the gastrointestinal tract);

— drainage of cavity formations in internal organs;

— occlusion of the lumen of vessels.

Endovascular surgery as a branch of modern surgery began to develop in the 60s
of the XX century. The first operation for skin angioplasty of limited atherosclerotic
stenosis of the popliteal artery under angiographic control was first performed by S.
Dotter and M. Judkins in 1964. The expansion of the affected artery was performed
using coaxial Teflon catheters. However, the operation became most widespread after
the invention of A. Gruntzig in 1974 of a double-lumen balloon catheter, which allows
for precise expansion of narrowed areas of affected arteries under the control of
angiographic research. The essence of the method of balloon dilation (balloon
angioplasty) of arterial vessel stenosis is as follows. Initially, the possibility and
feasibility of using balloon angioplasty is assessed using angiographic research of the
vascular bed. Usually, the operation is performed with limited narrowing of the artery,
1-3 cm in length, and good patency of the arteries distal to the stenosis site. A double-
lumen balloon catheter 1s introduced into the stenosis zone in an uninflated state (its
outer diameter is 1.5-2.3 mm). After that, using special syringes under the control of
manometry, liquid is pumped into the lumen of the balloon under a pressure of 10-15
atm. At the same time, uniform pressure is exerted on the walls of the narrowed vessel
along the entire circumference. In most patients, significant expansion and even
complete restoration of the normal lumen of the affected artery are achieved. In case
of restenosis, repeated use of balloon angioplasty is possible in the long term after the
operation. The advantages of this minimally invasive operation are atraumaticity, rare
postoperative complications, the absence of a number of local and general
complications inherent in "open" interventions, and a short stay of the patient in the
hospital. Nowadays, to improve the long-term results of balloon angioplasty, especially
in patients with strictures in the draft, this procedure is supplemented with
endoprosthesis (stenting) of the affected part of the vascular bed. A metal stent in a
collapsed state is inserted into the affected vessel using a metal guide through a
puncture in the upper part of the femoral artery under angiographic control. Then the
metal openwork stent is opened in the lumen of the artery, thereby expanding its lumen
to the required diameter. There are two types of stents: self-expanding after removal of
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the metal guide and stents that are straightened in the lumen of the vessel using an
endovascular balloon.

Most often, balloon angioplasty in combination with endoprosthesis or without it
is used to treat coronary artery disease.

In many patients, angioplasty is an alternative to coronary artery bypass grafting.
It is possible to use dilatation and stenting of several coronary arteries simultaneously.
In acute myocardial infarction, the method is superior in its effectiveness to the results
of thrombolytic therapy. Balloon dilatation and stenting of the coronary arteries,
performed according to strict indications, allow you to avoid serious complications and
operations associated with wide thoracotomy or sternotomy, the use of an artificial
blood circulation apparatus. At the same time, the duration of the patient's stay in the
hospital and the time of physical and social rehabilitation are significantly reduced.

Mitral heart defect. Minimally invasive intervention is used for mild valvular and
subvalvular calcification, the absence of critical mitral valve stenosis and signs of its
combined insufficiency. Balloon dilation of the narrowed mitral valve is performed
under the control of X-ray television and angiographic examination. This method is
not inferior in its effectiveness to the commissurotomy operation.

Balloon valvuloplasty is a medical procedure aimed at dilating a valve whose
leaflets do not open sufficiently. A balloon catheter is used for this operation. The valve
is opened by inflating the balloon. This type of operation is used to treat aortic stenosis,
pulmonary artery stenosis, and mitral valve stenosis.

Atherosclerotic stenosis of the iliac arteries. Minimally invasive intervention is
performed for both unilateral and bilateral lesions of the common or external iliac
artery. The best results are obtained with unilateral pathology.

Angioplasty for vasorenal hypertension. In these cases, good patency of the iliac
arteries is detected in 80-90% of patients with a 5-year observation period.

Atherosclerotic stenosis of the arteries of the femoral-popliteal segment.
Indications for endovascular dilatation and stenting of vessels are non-extensive
stenosis of the artery with preserved patency of the vascular bed sections located
distally. However, the long-term results of the operation performed according to strict
indications are very favorable: at a 5-year observation period, 60-70% of patients have
good patency of the vessels in the area of the operation. Vasorenal hypertension. As is
known, the most common causes of the development of vasorenal hypertension are
atherosclerotic stenosis or occlusion of the renal arteries, as well as their fibromuscular
dysplasia. In both the first and second cases, balloon dilatation can be effective. In all
cases, angioplasty should be supplemented with stenting. The best long-term results
are observed in patients with fibromuscular dysplasia. It is quite difficult to compare
the results of a minimally invasive technique with the results of traditional surgery,
since clear indications for its use have not been finally formulated and the surgical risk
is often very high.

Carotid artery stenosis of atherosclerotic etiology in the presence of neurological
symptoms, narrowing of the vessel lumen by more than 60% is usually treated with
endarterectomy. The first balloon angioplasty operation was performed in 1980 (S.
Kerber et al.). In most cases, stenting of the affected vessel is used after previous
balloon angioplasty.
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Endoprosthesis of an aortic aneurysm is performed using a special self-expanding
endoprosthesis. According to most authors, balloon angioplasty should be preferred
with a "high" localization of the stenosis zone (close to the entrance of the internal
carotid artery into the cranial cavity). In individuals with increased surgical risk, this
surgery is usually performed for restenosis of the artery after a previously undergone
"open" endarterectomy.

Vascular stenting. Stents are usually placed in a narrow section of the vessel,
providing the vessel with stable and long-term expansion. Stents are a metal braid made
of a special material in the form of a tube. In a compressed state, its diameter is slightly
thicker than the head of a match. The stent is usually placed on top of a balloon at the
end of a catheter. The catheter is advanced through the vessels of the thigh, the balloon
is placed in the narrow section of the vessel. X-rays help to correctly position the stent.
Then, by inflating the balloon, the stent is spread, which stretches the narrow section
of the vessel, creating an internal frame for it. Then the balloon is deflated and removed
from the vessel, while the stent remains in its previous position. In the future, this frame
can be spread to a larger diameter with a larger balloon. This is most relevant for
children whose vessels are still growing.

Infrarenal abdominal aortic aneurysms. The traditional method of treating this
disease is aneurysm resection followed by aortofemoral prosthesis. The first stenting
operation for abdominal aortic aneurysms was performed in 1991 (J.S. Parodi et al.).
Unlike the technique of minimally invasive endovascular interventions, the technique
of aortic endoprosthesis is much more complicated, since it requires reliable fixation
of the proximal and distal ends of the endoprosthesis to the walls of the aorta and iliac
artery. The main advantage of the minimally invasive technique is its low traumatism
and complications and a low number of postoperative complications. In addition,
unlike the "open" operation performed through a wide laparotomy access, the function
of the lungs, heart, kidneys, intestines are significantly less disturbed.

It should be mentioned about other endovascular minimally invasive interventions
on the arteries. Splenic artery occlusion is performed in patients with portal
hypertension with severe splenomegaly and hypersplenism at high surgical risk as an
alternative to splenectomy or in the preoperative period to reduce intraoperative blood
loss. Through transfemoral access, a catheter is advanced proximally and inserted into
the distal splenic artery, and embolization of the main trunk or branches of the splenic
artery is performed. Gianturco metal coils, special composites based on gelatin sponge
or polyvinyl alcohol are used to occlude the lumen of the vessels.

Occlusion of the ductus arteriosus (arterial) in its non-ingrowth using a minimally
invasive technique is a highly effective and minimally traumatic intervention, which
allows you to avoid a number of complications associated with a wide sternotomy.

Selective occlusion of the branches of the hepatic artery is used to treat metastatic
liver damage when radical surgical removal of liver metastases is impossible or in the
general serious condition of the patient due to the underlying disease. It is known that
the blood supply of metastatic nodes in the liver is carried out mainly by arteries,
therefore, the blockade of arterial blood flow causes partial necrosis of the tumor node
and slowing down the progress of the cancer process in the liver. When performing the
operation (access - through the femoral artery), it is necessary to strive to install a
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catheter in the lobar or segmental branch of the hepatic artery to avoid ischemia and
necrosis of the healthy parenchyma of the liver and gallbladder. Chemoembolization
of the liver vessels combines regional chemotherapy and blockade of arterial blood
flow to the tumor node.

For regional chemotherapy, doxorubicin and mitomycin are most often used.
Given the local fixation of the chemotherapy drug in the tumor tissue, much higher
doses can be used than with systemic chemotherapy. Chemoembolization of the hepatic
arteries is also used for primary hepatocellular carcinoma.

Thrombectomy of peripheral arteries is more often performed for fresh
thrombosis or embolism or after reconstructive operations on the leg arteries
(aortofemoral or femoral-popliteal bypass). Such a minimally invasive technique
allows you to avoid sometimes quite complex surgical operations. Thrombectomy is
performed using a special device "Angiojet". At the same time, its working part,
introduced into the lumen of the vessel, as a result of hydrodynamic action allows you
to achieve complete destruction of the thrombus and removal of its small fragments.

Minimally invasive interventions on venous vessels are used much less
frequently: this is the implantation of a cava filter, transhepatic portocaval shunting.
The implantation of a cava filter is carried out to prevent pulmonary embolism in
phlebothrombosis of the legs. The most commonly used is the Greenfield cava filter,
which resembles a spindle-shaped openwork metal basket with radially located clamps
at the proximal end. The operation is performed using a transjugular approach. In a
folded form, using a metal guide, the cava filter is guided into the inferior vena cava
below the level of the confluence of the renal veins under the control of an X-ray
screen. After opening the basket, sharp metal clamps are fixed in the vein wall. The
indications for the use of a cava filter are recurrent thromboembolism of the branches
of the pulmonary artery and fresh thrombi floating in the lumen of large pelvic and
femoral veins.

Transhepatic portocaval bypass for the treatment of intra- and suprahepatic forms
of portal hypertension syndrome has been used recently. The first such operation was
performed by G.M. Richter et al. in 1990. Indications for the operation are bleeding
from varicose veins of the esophagus (if other methods of treatment are unsuccessful),
persistent ascites, high risk of portocaval bypass surgery. This intervention is often
used in patients before liver transplantation to decompress dilated abdominal veins.
The results of minimally invasive surgery are approximately the same as with
traditional portocaval bypass surgery. The operation is performed as follows: the right
internal jugular vein is punctured; then a guide with a plastic catheter is advanced in
the distal direction and, under the control of radiography and ultrasound, a channel is
formed transhepatically between the right hepatic vein and the right branch (or
branches of the first order) of the portal vein. Then, after control angiography, the
channel inside the liver tissue is expanded to a diameter of 8 mm using special coaxial
bougies. The operation is completed by inserting a stent into the formed channel.

Closure of heart septal defects with various endovascular devices.

Heart septal defects (atrial septal defect, ventricular septal defect, patent foramen
ovale) can also be treated in the X-ray operating room during interventional
catheterization using various endovascular devices. These operations can be an
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alternative to open heart surgery (with artificial blood circulation). All devices are
folded into a thin catheter, which is inserted through the vessels into the heart cavities.
All endovascular devices are made of thin metal (some of them have tissue in their
composition) and have shape memory properties. This means that when they are
straightened in the heart cavities, they regain their original shape. Thus, it is possible
to deliver sufficiently large devices to the defect through a thin delivery system.
Catheters with devices inside are advanced through the vessels into the heart cavities
and close the heart septal defects. The implant acts as a kind of framework on which
heart cells can grow, completely covering it over time. Therefore, for some time after
implanting the device, patients need to take aspirin, which prevents blood clots, until
their own cells cover the implant.

Laser surgery

Lasers have been used in surgery for several decades. Over time, all new
operations in various fields of medicine are performed with the help of lasers. The
implementation of such techniques in everyday practice depends on the production of
laser devices with sufficient operating capabilities, inexpensive and convenient to use.

The word “laser” that we are familiar with is generally an abbreviation (Light
Amplification by Stimulated Emission of Radiation). Lasers have found the widest
application in medicine.

Laser surgery allows the use of a laser for sterile and bloodless dissection and
destruction of tissues. At the same time, laser surgical units are distinguished by high
precision, which allows them to affect individual cells, organs and the body as a whole.
Such units, having universal properties, have wide possibilities of influencing living
tissue by irradiation, excision, evaporation and coagulation (coagulation) of biological
tissues with laser radiation.

Laser surgical units are used mainly in ophthalmology, otolaryngology and
outpatient surgery. But every day the scope of their application is expanding.

High-intensity lasers are used in surgery, which cause irreversible changes in
tissues. Using a laser scalpel, you can coagulate (cause irreversible coagulation)
tissues, evaporate them, simply cut and remove them.

Advantages of laser surgery:

Lasers provide a number of advantages during surgery: under the influence of a
laser beam, any infection is destroyed (prevention of purulent complications), blood
vessels are sealed (absence of traditional bleeding during surgery, and therefore,
swelling and pain in the postoperative period), the laser beam acts very precisely,
cutting off only those tissues that are subject to removal, without affecting healthy
tissues. Penetrating deep into the tissue, the laser beam activates cells, which helps to
shorten the recovery period after surgery.

A big plus of laser installations is that they can be combined with endoscopic
instruments during endoscopic operations (with this method, small incisions are made
in the skin for the introduction of special instruments that the surgeon controls,
observing the course of the operation through a monitor).

Today, small gynecological operations are performed using a surgical laser. For
example, treatment of various diseases of the cervix is often carried out by coagulation
of pathological tissue with a laser beam in this area. In the same way, small benign
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growths (for example, condylomas) are removed. This technique is gaining increasing
popularity, since when acting on the cervix it allows you to strictly dose the work of
the surgical laser in depth and area, without damaging adjacent, healthy tissues. In this
case, the surgical laser can be used simultaneously with a colposcope (an endoscopic
device that allows you to examine the mucous membrane in detail at the site of
exposure). After laser coagulation, there are no rough scars and narrowing of the
cervical canal, which is especially important for women who have not yet given birth.

Welding technology is advancing victoriously on the ground, in the underwater
world and in space. Welding is starting to advance in the medical field. It is used with
success for joining damaged human tissues and restoration of the functioning of human
organs. It is used to dissect tissues and to stop or prevent bleeding when tissue and
blood vessels are incised. After that the operated organs inevitably lose their functions,
which are not restored when the patient recovers. The basic phenomena, which proceed
in soft tissue welding, can be schematically described as follows. The tissue layers
being joined are brought into contact over their surface layers by means of a welding
tool. Then the surgeon clamps the tissue area to be welded by the electrodes of the
welding tool and switches on the welding current source. When the welding process
control program is completed and the power is turned off, the clamped tissue is
released, and then the process should be repeated until the wound is closed completely.

Electrowelding of soft tissues. A method of connecting soft tissues during surgical
intervention using high-frequency electric current.

The method was invented in Ukraine and is used in many clinics, more than 80
thousand operations have been performed. For the invention of the method, the team
of authors was awarded the State Prize of Ukraine in the field of science and technology
(2004).

The method of electrowelding of soft tissues was proposed by the Institute of
Electrowelding named after E.O. Paton of the NAS of Ukraine. The idea of
development belongs to academician Boris Paton, under whose leadership a team of
specialists works. In 1993, employees of the Institute of Electrowelding together with
surgeons of the Institute of Clinical and Experimental Surgery (now the Institute of
Surgery and Transplantology) and the Okhmatdyt Hospital conducted experiments that
confirmed the fundamental possibility of obtaining a welded joint of various soft
tissues of animals by the method of bipolar coagulation. Research into this technology
began in the experimental department of the Institute of Surgery and Transplantology
in 1992.

Later, the project "Welding of Soft Living Tissues" became one of the two priority
areas of activity of the International Association "Welding" of the IAW, founded in
1991 at the Institute of Electric Welding. In 1996, in accordance with the IAW
program, an international team was organized with the participation of Ukrainian
specialists and the American financial company Consortium Service Management
Group, Inc (CSMGQG).

In 1997, Ukrainian specialists first demonstrated surgical operations using electric
welding of soft tissues on animals in the USA.

The set of experiments on a control group of animals (pigs), as well as on removed
and removed human organs using welding technology in general surgery, which
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showed the reproducibility of obtaining positive results, served as the basis for the
issuance by the Ministry of Health of Ukraine of certificates of state registration of the
use of welding equipment in medical practice for 2001-2004, 2005-2010 and 2011—
2015 (Ne 9613/2010). This allowed the development of methods of welding soft tissues
in more than 80 clinics in Ukraine and Russia for use in various fields of general and
minimally invasive surgery, as well as the development of more than 130 surgical
intervention techniques. To date, more than 80 thousand operations have been
performed on various human organs using this technology. The technology is approved
for clinical use in Ukraine and the United States.
In 2004, the team of project authors led by Academician Boris Paton was awarded
the State Prize of Ukraine.
Using electric welding technology in clinical conditions, the following operations
can be performed:
— performing plasty of the fallopian tubes;
— obtaining a strong connection with perfect tightness when closing the lumen
in the ureter;
— suturing the stomach without the threat of its contents entering the abdominal
cavity;
— hermetic welding of the intestine;
— restoring the continuity of the nasal septum;
— removal of tonsils;
— cosmetic operations on the mammary glands, abdominal cavity, lower and
upper extremities
Principles of operation
Schematically, the process of welding soft tissues consists of:
the connected layers of tissue contact each other with their surface layers; then the
surgeon compresses the welded area of tissue with the electrodes of the welding tool
and turns on the current source; after executing the welding process control program
and turning off the energy, the captured tissue is released, and the process is repeated
until the wound is completely closed. The formation of a welded joint is based on the
effect of electrothermal denaturation of protein molecules. When exposed to a low-
voltage electric current, cell membranes are partially destroyed, resulting in the release
of protein fluid. Due to the coagulation (clotting) of the protein, the tissues stick
together - "weld". After a certain time, the morphological structure of the tissue is
restored, so there is no scar in the usual sense of the word on the operated organ. In
order for the restoration of the affected organ to be quick and without complications,
the heat input should be minimal, but sufficient to form a joint. In this regard, the
requirements for controlling the welding process are significantly increased. To
simplify the surgeon's task in controlling the welding process, an automatic control
system has been created. The temperature in the welding zone is 60-70 °C.
Advantages:
Unlike traditional surgery, the welding method does not require suture material,
staples, clips and stapling devices, since the connection is made using the "native"
material of the welded organ using special equipment. The places of the seams when
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using the electric welding method heal easily, as evidenced by the difficulty of finding
them during an autopsy a month after the operation.

The absence of suture material at the site of the operation, in turn, eliminates the
possibility of an inflammatory process and the threat of infections. When using welding
technology, according to surgeons, not a single case of postoperative complications has
been recorded; complete sealing of the connection at the site of the weld is achieved
and asepsis is ensured. At the same time, the welding method allows you to save on
suture materials.

Another widespread method of high-frequency electrosurgery — the coagulation
process — causes burns and tissue necrosis at the site of heating, while electric welding
causes significantly less tissue trauma and the absence of burns. This is confirmed by
morphological studies, as well as the absence of smoke and unpleasant odor during the
welding process. This has a positive effect on both the health of the patient and the
surgeon, especially when working with infected patients. Significantly less trauma also
contributes to faster and easier healing of the tissues of the operated organ, restoration
of its morphological structure and functions.

Prospects for use

Thanks to the international project "Welding of Soft Living Tissues" and financial
assistance from foreign partners, electric tissue welding is already routinely used in
some modern clinics in Ukraine. At the same time, the technology still has broad
prospects for the development of applications in gynecology, urology, thoracic surgery,
ophthalmology, oncology, etc. In the future, the technology may find application in
space, on sea vessels, submarines, etc.

While the American partners of the project "Welding of Soft Living Tissues" have
already patented welding equipment in 40 countries around the world, foreign experts
are closely monitoring the clinical development of the method in Ukraine. Thus, in the
future, a wide international implementation of Ukrainian technology is possible.

It is planned to certify and produce devices for welding living tissue in China. In
particular, this direction is being addressed by the Chinese-Ukrainian Institute of
Welding named after E.O. Paton, established in 2011.

Microsurgical technologies in surgery

— Microsurgical technique in plastic and reconstructive surgery ensures the

performance of operations, involves the use of optical magnification and ultra-
thin suture material (thickness 16-25 microns).

— It is used in various fields - from ophthalmology to neurosurgery

— It 1s important to emphasize that the use of microsurgical technique is

harmoniously combined with other classical methods of plastic surgery, which
allows emphasizing the advantages of some and avoiding the disadvantages
of others.
— For the first time, the use of an operating microscope in otorhinolaryngology
was reported by C. Nylen in 1921.

— The introduction of microsurgical techniques into general surgery began in
the 1960s, when J. Jackobson and E. Suarez (1960) at the XI International
Congress of Surgeons reported on the successful suturing of vessels with a
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diameter of up to 1.6 mm, after which the operating microscope was used for
limb injuries (R. Malt and C. McKhann 1962).

— In 1972, the first report appeared on the free transplantation of a complex
tissue complex with the restoration of its blood supply by microanastomosing
vessels, thus beginning a new era of organ and tissue autotransplantation.

— Microsurgical techniques are used in plastic surgery for suturing (plastics) of
small-caliber vessels (about 1 mm in diameter), which allows for the
transplantation of a wide variety of blood-supplied autotransplants. The use
of microsurgical techniques in interventions on individual bundles of
peripheral nerves has significantly increased the efficiency of their suturing
and plastic surgery.

Equipment and apparatus

Microsurgery requires the use of an operating microscope, special instruments
and ultra-thin suture material. The operating microscope must provide high contrast
and stereoscopicity of the image, a constant working (focal) distance, significant (up
to x40) magnification and the possibility of its smooth change, as well as the possibility
of simultaneous participation in the operation of two or three surgeons.

Modern models use pedal control, zooms and mechanisms for coordinate
movement of the tube, which allows you to smoothly and without the participation of
the surgeon's hands to change the degree of optical magnification, sharpness and
position of the working part of the microscope above the operating field. The operating
microscope also allows you to document operations using a built-in video camera

Microsurgical instruments

The basis of special instruments is made up of microneedle holders,
microscalpels, microtweezers and microscissors, their presence already allows for the
application of a microvascular suture and a nerve suture.

Spring models of microneedle holders are most widely used in clinical practice.
However, some surgeons believe that the accuracy of microsuture application can be
increased by using microneedle holders with a hydraulic, pneumatic or electric drive,
which almost completely eliminates the movements of the operator's fingers in the act
of capturing or releasing the microneedle and microthread.

Microtweezers of various purposes and sizes are also a necessary part of the
instruments. With their help, the surgeon captures tissues and suture material.

Microscissors provide preparation and separation of the thinnest anatomical
formations.

Effective execution of a microvascular suture requires the use of other
instruments. Single vascular microclamps provide bleeding stoppage and serve for
vessel marking. With the help of double vascular microclamps, the ends of the vessel
are fixed in the position required for suturing.

Suture material is of great importance for the successful performance of
microsurgical operations. Atraumatic needles with a thickness of 70-130 microns are
used with a synthetic thread with a thickness of 16-25 microns. For operations on
vessels with a diameter of 0.3-0.6 mm, metallized suture material is used, which is
made by applying metal to the end of a synthetic thread, which, thanks to special
processing, turns into a kind of needle.
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History of the development of laparoscopy.

Minimally invasive surgery (or small-access surgery) is surgical interventions
through small tissue punctures or natural physiological openings using special
equipment and instruments that allow you to operate in small spaces and use a video
monitor to control the course of the operation; surgery aimed at minimizing the area of
intervention in the body and the degree of tissue injury. The main techniques used in
minimally invasive intervention are laparoscopic (endoscopic) surgery and endoscopy

— Ottin 1901 was the first to endoscopically examine the abdominal organs

— Kelling in 1901 was the first to use an optical device to perform laparoscopy

— Jacobeus in 1910 introduced laparoscopic examination into clinical practice

— Kalk in 1929 first designed a special laparoscope with optics and lighting

— Veres in 1938 was the first to design a special needle for applying

pneumoperitoneum

— Jacobeus in 1910 was the first in world practice to propose the method of

thoracoscopy

— Kurt Zemm 1985-1988 was the first to perform appendectomy, developed the

technique of operations on the pelvic organs, developed a large number of
Instruments,

— Eric Miich 1985 was the first to perform cholecystectomy

In addition to laparoscopic surgery, the increasing number of other minimally
invasive operations, videoendoscopic interventions or minimally invasive surgical
interventions, in which surgeons use alternative accesses to internal organs, can be
combined under one term - minimally invasive surgery. This term best reflects the
essence of the listed surgical interventions.

Taking into account the interests of patients (i.e. minimizing the traumatic nature
of the operation) and under the influence of various socio-economic factors (reducing
the length of stay of patients in the hospital and returning them to a full-fledged normal
life and work as soon as possible), progress in modern surgery and modern
technologies has given rise to a new era in surgery - the era of minimally invasive
surgery.

Methods for identifying tumor stages, modern diagnostic methods, surgical
techniques, including the performance of regenerative operations, thanks to which the
impact on the patient is significantly reduced, both mental, psychological and
biochemical, have radically changed modern surgery.

Advantages of minimally invasive techniques:

— Cosmetic effect.

— Short postoperative period.

— Fast rehabilitation period.

— Less likelihood of postoperative hernias.

— Optical magnification.

— Better visualization of organs during revision of the abdominal organs.

— Better conditions for performing simultaneous operations.

— Less likelihood of postoperative adhesions.

— Diagnostic laparoscopy is less traumatic than laparotomy.
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— Promising method.

Disadvantages of minimally invasive techniques:

— High cost and equipment cost.

— Anesthesia.

— Duration.

— Specific complications.

— Training.

— Man-made.

— Video camera.

— Impossibility of tissue palpation.

— Operating field in 2D image

Laparoscopic equipment: The set of equipment and tools necessary to perform
any video laparoscopic operation can be divided into 3 main groups.

1. Optical equipment. This set includes a 10-millimeter laparoscope with a
miniature video camera attached to it, a light source attached to the laparoscope, one
or two video monitors, to which the image of the operating field is transmitted using
the video camera. All surgical manipulations are performed by the operator and his
assistants, focusing on the screen image on the monitors. In addition, a video recorder
is usually used to record the entire operation from the monitor

2. Equipment for providing access to the abdominal cavity. This includes a gas
insufflator into the abdominal cavity, connected to a gas cylinder, and trocars of various
diameters, through which instruments are inserted. Pneumoperitoneum is applied using
a special atraumatic needle (Veresch needle). The insufflator provides automatic gas
supply to the abdominal cavity depending on the intra-abdominal pressure. If it exceeds
a certain value, the gas injection is stopped. After the application of
pneumoperitoneum, for which carbon dioxide is used, a laparoscope is inserted into the
abdominal cavity and the organs in the abdominal cavity are examined. Only after this
are trocars inserted under visual control. There is a special ball valve in the lumen of
the trocar, which allows various instruments to be inserted through its lumen without
hindrance, but prevents gas from escaping from the abdominal cavity.

3. A set of laparoscopic surgical instruments. It usually includes miniature clamps,
a dissector, a hook for dissecting and coagulation of tissues, scissors, atraumatic
needles and a needle holder, a tool for applying metal clips to blood vessels, endoscopic
stapling devices, a plastic bag for placing the removed organ in it, and an electric
suction tip. Depending on the type of operation, the number of instruments in the set
can be expanded or, conversely, reduced.

Types of laparoscopic surgical interventions

As already noted, the range of surgical interventions performed laparoscopically
is quite wide. They can be divided into 2 main groups. The first group includes
conventional operations that are used more often than "open" ones.

Cholecystectomy. In most medical institutions, laparoscopic cholecystectomy has
replaced the "traditional" one. It is performed not only in chronic but also in acute
cholecystitis, including destructive ones. The mortality rate for planned interventions
ranges from 0 to several hundredths of a percent; in experienced hands, the operation
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ends with laparotomy in approximately 3% of cases (due to technical difficulties). In
emergency operations, this figure is several times higher. According to world statistics,
in the early 90s, the incidence of extrahepatic bile duct injuries was about 0.6%, which
is 3-7 times higher than with open "traditional" surgery; in the late 90s, this figure
became almost the same for both methods of surgical intervention. During laparoscopic
surgery, if choledocholithiasis is suspected, intraoperative cholangiography 1is
performed using a special cannula. If the diagnosis is confirmed, endoscopic
papillotomy is performed with removal of stones using instruments. Laparoscopic
biliary-digestive anastomoses are under development.

Appendectomy is a fairly simple laparoscopic operation. Its use is permissible for
local diffuse peritonitis limited to the right iliac region, with mandatory washing and
drainage of this area at the end of the operation. In comparison with the "open" method,
laparoscopic appendectomy is accompanied by a smaller number of suppurations of
the postoperative wound. Other advantages of laparoscopic operations in this type of
intervention are small, which is due to the short length of the laparotomic access.

Inguinal hernioplasty is technically significantly different from traditional
methods. Its meaning is to cover the medial and lateral inguinal fossa with a synthetic
mesh. Given the relatively short terms of remote observations after the intervention, it
is quite difficult to judge the frequency of hernia recurrences. According to preliminary
data, when using laparoscopic implantation of a synthetic mesh, recurrences occur in
no more than 2% of cases.

Fundoplication for diaphragmatic hernias combined with severe esophagogastric
reflux is performed in various modifications and its essence is not fundamentally
different from the traditional method. The Nissen method is most often used, the results
of which are not inferior to the results of "open" surgery. Contraindications to
performing laparoscopic surgery are shortening of the esophagus and previous
interventions on the stomach. Vagotomy. Of the various vagotomy options,
laparoscopic selective proximal vagotomy is the most complex, and therefore the risk
of incomplete transection of the vagus nerve branches and ulcer recurrence is very high.
Therefore, posterior trunk vagotomy is usually used in combination with anterior
selective proximal vagotomy (selective transection of the secretory branches of the
anterior vagus nerve that go to the secretory zone of the stomach), or with anterior
seromyotomy. According to preliminary data, the frequency of ulcer recurrence after
various variants of laparoscopic vagotomy does not exceed 5%. However, the final
opinion on the effectiveness of the method can be made with the accumulation of a
significant number of observations of patients in the distant (more than 5 years) terms
after surgery, since in some patients, ulcer recurrences occur in the late stages.

Splenectomy is used as a radical or palliative method of treatment of a number of
hematological diseases. The main contraindications are a significant increase in the
spleen and pronounced abnormalities in the coagulogram. The spleen is removed from
the abdominal cavity by performing a minilaparotomy with an incision about 5-6 cm
long, or using a special device that allows you to grind the organ to a homogeneous
mass, and then place it in a plastic bag and remove it.

Adrenalectomy is usually performed in specialized surgical endocrinological
centers. Since the mid-1990s, the operation has become firmly established in the
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surgical practice of these clinics: access is transabdominal or retroperitoneal using a
plastic expander bag (dilator) to create space for gas injection.

Colon resection in benign and malignant diseases (diffuse familial polyposis,
diverticulosis, Crohn's disease, cancerous tumors) is performed in two variants:
completely laparoscopic with the imposition of an interintestinal anastomosis using a
stapling device inserted through the anus, or with the formation of an interintestinal
anastomosis through a small (3-7 cm) incision on the anterior abdominal wall using the
usual method. In early stages of colon cancer, laparoscopic removal of the colon is
quite acceptable. If the tumor has grown beyond the serous cover, this method is
probably impractical, since there is a very high risk of tumor dissemination throughout
the peritoneum, as well as implantation of tumor cells in the places of trocar insertion.
Adhesiolysis - dissection of adhesions in acute adhesive intestinal obstruction. The
operation is performed in the absence of pronounced swelling of the small and large
intestine loops. Adhesions are also a contraindication. In this case, the risk of intestinal
damage during the imposition of pneumoperitoneum or the introduction of trocars into
the abdominal cavity increases many times.

In inoperable malignant neoplasms of the esophagus and the cardiac part of the
stomach, laparoscopic gastrostomy and jejunostomy have become quite widespread.

The second group includes a fairly wide range of laparoscopic interventions.
Suturing a perforated gastric or duodenal ulcer is most appropriate in young patients
with "asymptomatic" ulcers. Adequate drainage of the abdominal cavity is performed
similarly to drainage with the "open" method. Distal resection of the pancreas is
performed for benign neoplasms (most often for neuroendocrine tumors, less often for
the initial stages of cancer). Gastric resection for peptic ulcer disease and early gastric
cancer is performed as in the "open" method, with the removal of all regional lymph
nodes. Gastrojejunal anastomosis is formed endocorporeally, but with the help of
stapling devices. To remove the resected stomach, a mini-laparotomy is used.
Esophagocardiomyotomy for achalasia cardia is performed according to the usual
method. For fundoplication, the Nissen method is used (prevention of gastroesophageal
reflux). Laparoscopic techniques are used for rectal excision for cancer. This provides
an even more complete examination of the pelvic organs than with the traditional
method. The rectum is removed through the perineal approach. The colostomy is
formed by performing a minilaparotomy.

As modern technologies develop, the list of laparoscopic operations is increasing;
liver resection and extensive pancreatic resection in cancer are already performed
laparoscopically.

Specific complications of laparoscopic operations include damage to internal
organs caused by defects in the technique of trocar insertion, as well as gas embolism,
hypercapnia, respiratory acidosis, and subcutaneous emphysema. The second group of
complications can develop when using the so-called gas-free technique of laparoscopic
interventions. In this case, adequate air space in the abdominal cavity, which provides
various manipulations on the abdominal organs, is created using special abdominal
wall lifts (laparolifting). The disadvantages of laparoscopic surgery are the high cost
of equipment, as well as the problem associated with the training of surgeons.
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The concept of minimally invasive endobiliary surgery Almost all surgical
interventions in this group of patients are performed in a special operating room with
X-ray equipment.

Liver abscesses. For a long time, the only way to treat bacterial liver abscesses
was laparotomy and drainage of purulent cavities. In recent years, abscess drainage has
been carried out by puncture and drainage under the control of ultrasound or computed
tomography with subsequent washing of the contents of the abscess with antiseptic
solutions. At the same time, antibiotic therapy is prescribed, taking into account the
sensitivity of the microbial flora of the abscess contents to antibiotics. In case of
multiple abscesses (most often cholangiogenous), the largest of them are punctured and
drained. Such tactics allow more than 2 times to reduce postoperative activity and the
number of complications.

Nonparasitic (simple) liver cysts. Currently, the operation of choice in the
treatment of patients with simple liver cysts is their puncture and drainage under the
control of ultrasound or computed tomography with subsequent sclerotherapy, the
purpose of which is to induce aseptic necrosis of the epithelial lining of the cyst for
gradual obliteration of its cavity against the background of through-skin drainage.
Absolute alcohol is used as a sclerosant. For small cysts (diameter no more than 3-4
cm), a single puncture and exposure to the sclerosing solution for 10 minutes is
sufficient. For cysts of larger diameter, external drainage is necessary. A similar
technique is used for giant liver cysts (diameter 15-20 cm and more), which allows you
to avoid technically quite complex "open" surgical interventions.

Liver echinococcosis. As is known, the generally accepted method of treating
liver echinococcosis is traditional surgery. In recent years, a minimally invasive
technique has been used. Its essence is as follows. First, under ultrasound or CT control,
the cyst is punctured, its contents are aspirated and sent for urgent microscopic
examination, during which live protoscolex of the parasite are detected. Then, an
antiparasitic drug is injected into the cyst cavity (20-30% sodium chloride solution or
concentrated glycerin solution). After a 10-15-minute exposure, the solution is
aspirated and again subjected to microscopic examination. The detection of dead
protoscolex in the solution indicates adequate antiparasitic effect of the drug. The
operation is completed by external drainage of the cyst cavity. After a few days, drains
of a larger diameter are sequentially inserted into the cyst cavity through a metal guide
for complete aspiration of the fragmented chitinous membrane through a
choledochoscope inserted through a drainage tube. In the case of a dead echinococcus
containing thick viscous detritus, as well as in the case of calcification of its walls, a
minimally invasive surgical technique is contraindicated.

Primary and secondary liver cancer. For the treatment of patients with primary
hepatocellular carcinoma or metastatic liver damage, cutaneous alcoholization of
tumor nodes is used. For this purpose, absolute alcohol (3-5 ml) is injected into the
peripheral parts of the tumor under ultrasound control - the tumor tissue, together with
the vessels that feed it, necrotizes. Later, necrosis spreads to the central areas of the
neoplasm, and partial tumor regression occurs. Often, this technique is combined with
chemoembolization of the branches of the hepatic artery, which increases the life
expectancy of patients.
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Acute cholecystitis. Ultrasound-guided cholecystostomy has become widespread
in elderly and senile patients. It allows you to quickly eliminate the inflammatory
process and prepare the patient for a planned operation. Scarring stricture of the distal
part of the common bile duct. In most cases, endoscopic papillosphincterotomy is
effective. However, with extensive strictures (more than 2 cm), this operation is not
suitable. In case of mechanical jaundice and contraindications to reconstructive
surgery, a minimally invasive intervention is resorted to - external-internal drainage of
the biliary tract. For this, the dilated intrahepatic bile duct is punctured under
ultrasound control and cholangiography is performed. Then, gradually, under the
control of an X-ray screen, a metal guide 1s passed through the narrowed section of the
duct into the duodenum, along which a plastic drainage with multiple side holes is
passed at its distal end in such a way that part of the holes remains in the dilated part
of the common bile duct, the other part in the duodenum. This ensures normal outflow
of bile through the drainage into the lumen of the intestine. Through the proximal end,
the drainage is fixed to the skin, and in the postoperative period it is washed with
antiseptic solutions to prevent occlusion of the side holes. After a few months, the
drainage can be removed if a well-formed channel is formed in the area of the
previously narrowed common bile duct.

Scarring stricture of the hepatocholedochal or biliodigestive fistula. In these
situations, both traditional treatment (reconstructive surgery) and a minimally invasive
method of dilating the bile duct (biliodigestive fistula) can be used. Reconstructive
operations are quite technically complex and are accompanied by complications in the
postoperative period. After puncture of the intrahepatic duct, balloon dilation of the
narrowed section of the extrahepatic bile duct (or biliodigestive fistula) is performed
under the control of ultrasound and cholangiography. The effectiveness of the
procedure is monitored by fluoroscopy and then the bile ducts are drained with an
external-internal drainage. A few months after the formation of a sufficiently wide
channel, the drainage is removed. In addition, external-internal drainage of the biliary
tract is used in the treatment of a number of diseases accompanied by mechanical
jaundice (cancer of the extrahepatic bile ducts, head of the pancreas, major duodenal
papilla).

New advances in laparoscopic surgery

The major limitations of standard laparoscopic techniques have been the
following:

The human hand is a wonderful structure and provides multitude of different
functions during open surgery. This function is absent during standard laparoscopic
surgery since the abdomen is closed and the procedure is performed with long surgical
instruments inserted from the outside into the abdomen.

Two-dimensional image of the laparoscope: The image transmitted by the
laparoscopic camera that surgeon utilizes as his eyes is a two-dimensional image. For
some procedures this is a major limitation because of the poor depth perception that is
associated with two dimensional images.

Retraction of internal organs: During open surgery insertion of the hand into the
abdomen allows the surgeon to move the intestine and other organs away from the site
of the surgery. During standard laparoscopic surgery the hand is not introduced into
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the abdomen and introducing long thin instruments into the abdomen performs the
surgery. Retraction of internal organs is often a major problem for some procedures.

Limitation of instruments: the standard instruments in laparoscopic surgery are
long thin instruments. These instruments are poorly suited for many complex
laparoscopic procedures.

New technologies for advance laparoscopic surgery

Two new technologies that are particularly promising are: hand access devices
and robotic surgery.

Hand access devices. The human hand performs many functions during surgery
that are difficult to reproduce with laparoscopic instruments. The loss of the ability to
place the hand into the abdomen during traditional laparoscopic surgery has limited the
use of laparoscopy for complex abdominal surgery on the pancreas, liver and bile duct.
New laparoscopic hand-access devices that allow the surgeon to place a hand into the
abdomen during laparoscopic surgery and perform many of the different functions with
the hand that was previously possible only during open surgery. We have utilized this
new device to develop a variety of laparoscopic pancreatic, liver and biliary procedures
such as the Whipple operation, distal pancreatectomy and liver resection that were not
possible previously by standard laparoscopic techniques.

Robot-assisted surgery utilizing the Da Vinci computer robot system. Da
Vinci is a computer-assisted robotic system that expands a surgeon's capability to
operate within the abdomen in a less invasive way during laparoscopic surgery. Da
Vinci system allows greater precision and better visualization compared to standard
laparoscopic surgery.

The operations with the Da Vinci System are performed with no direct mechanical
connection between the surgeon and the patient. The surgeon is remote from the
patient, working a few feet from the operating table while seated at a computer console
with a three-dimensional view of the operating field. The physician operates two
masters (similar to joysticks) that control the two mechanical arms on the robot. The
mechanical arms are armed with specialized instruments with hand-like movements
which carry out the surgery through tiny holes in the patient’s abdomen. The arms
eliminate any hand tremor by the surgeon and offer motion scaling — allowing
extremely precise movements within the patient.

The history of robot-assisted surgery has more than twenty-five years. Experience
and technologies previously used for military purposes have resulted in the emergence
of robot assistants, which have enabled the surgeon to perform a number of specific
manipulations with the utmost precision. In 1985, the first surgical robotic system was
introduced - the Puma 560, which was used in neurosurgery

Later, the arsenal of surgeons was replenished with the PROBOT manipulator for
transurethral prostate resection, and in 1992 the RoboDoc system appeared, which was
used in orthopedics for joint prosthetics.

All of these systems were highly specialized installations for providing stages of
surgical operations and were not full-fledged robotic systems. In 1993, the Aesop
robotic system (Aesop) from Computer Motion Inc. appeared - an automatic arm for
holding and changing the position of the video camera during laparoscopic operations.
This installation can still be found in a number of clinics around the world.
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Currently, the only universal robotic system with remote control in the world is
the DaVinci system. The robot-assisted surgical system "da Vinci" (English: Da Vinci
Surgical System) is a device for performing surgical operations. It is mass-produced
by Intuitive Surgical. It is used in several hundred clinics around the world.

The da Vinci robot consists of:

— Surgeon's console

— Stereoviewfinder

— Touch panel

— Patient stand

— Instrument manipulators

— Camera manipulator

— Endoscopes

— Video stand

Surgeon's console

The surgeon is outside the sterile field, he controls the three-dimensional
endoscope and instruments using two main manipulator controllers and foot pedals

The stereo video finder provides images to the surgeon's console operator. The
presence effect is provided by an optical system consisting of two parallel cameras that
transmit an isolated image for each eye.

The touch panel is built into the armrest of the surgeon's console and is a tool for
selecting various system functions.

The patient stand is a working component of the da Vinci system, its main purpose
is to support the instrument manipulators and the camera manipulator.

Three manipulators with instruments attached to them, as well as one manipulator
with a camera, are connected to the surgeon's console using a computer interface.
During preparation for surgery, the patient's trolley and all manipulators are dressed in
special sterile covers and remain in them throughout the operation.

To perform the robotic surgery, EndoWrist instruments are used, modeled after
the human wrist and have seven degrees of freedom of movement, which exceeds the
range of motion of the human hand. The EndoWrist instrument set includes a variety
of clamps, needle holders, scissors, monopolar and bipolar electrosurgical instruments,
scalpels and other specialized instruments (more than 40 types in total). EndoWrist
instruments can have a diameter of 5 or 8§ mm. An important feature is a clear limitation
on the use of the instrument set. Each instrument can be used only 10 times, and when
changing instruments, the interface recognizes the type of new instrument and the
number of times it has been used

Main advantages:

— Three-dimensional stereoscopic image with the possibility of its increase and
precision, ensuring high accuracy of surgical manipulations with minimal
tissue trauma

— Minimization of blood loss

— Degrees of freedom of instruments exceeding those of the human hand

— The possibility of performing interventions that are difficult to perform or
impossible with traditional and endovideosurgical methods
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Operations using the Da Vinci robot:

— Hysterectomy and myomectomy

— Radical prostatectomy

— Mitral valve repair

— Myocardial revascularization

— Ablation of heart tissue

— Installation of an epicardial electronic pacemaker for biventricular

resynchronization

— Qastric bypass

— Nissen fundoplication

— Spine surgeries, disc replacement

— Thymectomy - surgery to remove the thymus

— Lobectomy lungs

— Esophagectomy

— Mediastinal tumor resection

— Pyeloplasy

— Pyelophagoectoplasty

— Bladder removal

— Radical nephrectomy and kidney resection

— Ureteral reimplantation

— Hydroconcatenation of brain tissues

— Brain lobotomy

— -hyroidectomy

— Tonsillectomy

The Cyber Knife is a frameless robotic radiosurgery system invented by John R.
Adler, a Stanford University Professor of Neurosurgery and Radiation Oncology, and
Peter and Russell Schonberg of Schonberg Research Corporation.

The CyberKnife system is a method of delivering radiotherapy, with the intention
of targeting treatment more accurately than standard radiotherapy. The CyberKnife
system is used for treating benign tumors, malignant tumors and other medical
conditions.

Several generations of the CyberKnife system have been developed since its
initial inception in 1990. There are two essential features of the CyberKnife system
that set it apart from other stereotactic therapy methods.

Robotic mounting

The first is that the radiation source is mounted on a general purpose industrial
robot. Mounted on the Robot is a compact X-band linac that produces 6MV X-ray
radiation. The linac is capable of delivering approximately 600 cGy of radiation each
minute - a new 800 cGy / minute. The radiation is collimated using fixed tungsten
collimators (also referred to as “cones”) which produce circular radiation fields. At
present the radiation field sizes are: 5, 7.5, 10, 12.5, 15, 20, 25, 30, 35, 40, 50 and 60
mm. Mounting the radiation source on the robot allows near-complete freedom to
position the source within a space about the patient. The robotic mounting allows very
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fast repositioning of the source, which enables the system to deliver radiation from
many different directions without the need to move both the patient and source as
required by current gantry configurations.

Image guidance

The image guidance system is the other essential item in the CyberKnife system.
X-ray imaging cameras are located on supports around the patient allowing
instantaneous X-ray images to be obtained.

6D skull

The original (and still utilized) method is called 6D or skull based tracking. The
X-ray camera images are compared to a library of computer generated images of the
patient anatomy. Digitally Reconstructed Radiographs (or DRR's) and a computer
algorithm determines what motion corrections have to be given to the robot because of
patient movement. This imaging system allows the CyberKnife to deliver radiation
with an accuracy of 0.5mm without using mechanical clamps attached to the patient's
skull. The use of the image guided technique is referred to as frameless stereotactic
radiosurgery. This method is referred to as 6D because corrections are made for the 3
translational motions (X, Y and Z) and three rotational motions. It should be noted that
it is necessary to use some anatomical or artificial feature to orient the robot to deliver
X-ray radiation, since the tumor is never sufficiently well defined (if visible at all) on
the X-ray camera images.

6D Skull tracking

Additional image guidance methods are available for spinal tumors and for tumors
located in the lung. For a tumor located in the spine, a variant of the image guidance
called Xsight-Spine is used. The major difference here is that instead of taking images
of the skull, images of the spinal processes are used. Whereas the skull is effectively
rigid and non-deforming, the spinal vertebrae can move relative to each other, this
means that image warping algorithms must be used to correct for the distortion of the
X-ray camera images. A recent enhancement to Xsight is Xsight-Lung which allows
tracking of some lung tumors without the need to implant fiduciary markers.

Fiducial

For soft tissue tumors, a method known as fiducial tracking can be utilized. Small
metal markers (fiducials) made out of gold for bio-compatibility and high density to
give good contrast on X-ray images are surgically implanted in the patient. This is
carried out by an interventional radiologist, or neurosurgeon. The placement of the
fiducials is a critical step if the fiducial tracking is to be used. If the fiducials are too
far from the location of the tumor, or are not sufficiently spread out from each other it
will not be possible to accurately deliver the radiation. Once these markers have been
placed, they are located on a CT scan and the image guidance system is programmed
with their position. When X-ray camera images are taken, the location of the tumor
relative to the fiducials is determined, and the radiation can be delivered to any part of
the body. Thus, the fiducial tracking does not require any bony anatomy to position the
radiation. Fiducials are known however to migrate and this can limit the accuracy of
the treatment if sufficient time is not allowed between implantation and treatment for
the fiducials to stabilize.
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Synchrony

The final technology of image guidance that the CyberKnife system can use is
called the Synchrony system. The Synchrony system is utilized primarily for tumors
that are in motion while being treated, such as lung tumors and pancreatic tumors. The
synchrony system uses a combination of surgically placed internal fiducials, and light
emitting optical fibers (markers) mounted on the patient skin. Since the tumor is
moving continuously, to continuously image its location using X-ray cameras would
require prohibitive amounts of radiation to be delivered to the patient’s skin. The
Synchrony system overcomes this by periodically taking images of the internal
fiducials, and predicting their location at a future time using the motion of the markers
that are located on the patient's skin. The light from the markers can be tracked
continuously using a CCD camera, and are placed so that their motion is correlated
with the motion of the tumor.

A computer algorithm creates a correlation model that represents how the internal
fiducial markers are moving compared to the external markers. The Synchrony system
is therefore continuously predicting the motion of the internal fiducials, and therefore
the tumor, based on the motion of the markers. The correlation model can be updated
at any time if the patient breathing becomes in any way irregular. The advantage of the
Synchrony system is that no assumptions about the regularity or reproducibility of the
patient breathing have to be made.

To function properly, the Synchrony system requires that for any given correlation
model there is a functional relationship between the markers and the internal fiducials.
The external marker placement is also important, and the markers are usually placed
on the patient abdomen so that their motion will reflect the internal motion of the
diaphragm and the lungs.

RoboCouch

A new robotic six degree of freedom patient treatment couch called RoboCouch
has been added to the CyberKnife which provides the capability for significantly
improving patient positioning options for treatment.

Frameless

The frameless nature of the CyberKnife also increases the clinical efficiency. In
conventional frame-based radiosurgery, the accuracy of treatment delivery is
determined solely by connecting a rigid frame to the patient which is anchored to the
patient’s skull with invasive aluminum or titanium screws. The CyberKnife is the only
radiosurgery device that does not require such a frame for precise targeting. Once the
frame is connected, the relative position of the patient anatomy must be determined by
making a CT or MRI scan. After the CT or MRI scan has been made, a radiation
oncologist must plan the delivery of the radiation using a dedicated computer program,
after which the treatment can be delivered, and the frame removed. The use of the
frame therefore requires a linear sequence of events that must be carried out
sequentially before another patient can be treated. Staged CyberKnife radiosurgery is
of particular benefit to patients who have previously received large doses of
conventional radiation therapy and patients with gliomas located near critical areas of
the brain. Unlike whole brain radiotherapy, which must be administered daily over
several weeks, radiosurgery treatment can usually be completed in 1-5 treatment
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sessions. Radiosurgery can be used alone to treat brain metastases, or in conjunction
with surgery or whole brain radiotherapy, depending on the specific clinical
circumstances.

By comparison, using a frameless system, a CT scan can be carried out on any
day prior to treatment that is convenient. The treatment planning can also be carried
out at any time prior to treatment. During the treatment the patient need only be
positioned on a treatment table and the predetermined plan delivered. This allows the
clinical staff to plan many patients at the same time, devoting as much time as is
necessary for complicated cases without slowing down the treatment delivery. While a
patient is being treated, another clinician can be considering treatment options and
plans, and another can be conducting CT scans.

The delivery of a radiation treatment over several days or even weeks (referred to
as fractionation) can also be beneficial from a therapeutic point of view. Tumor cells
typically have poor repair mechanisms compared to healthy tissue, so by dividing the
radiation dose into fractions the healthy tissue has time to repair itself between
treatments. This can allow a larger dose to be delivered to the tumor compared to a
single treatment.

Gamma Knife

One of the most widely known stereotactic radiosurgery systems is the Gamma
Knife. The Gamma Knife was originally developed by Lars Leksell, remains the gold
standard method for delivery of stereotactic radiosurgery to the brain. The
GammaKnife system uses 201 Cobalt-60 sources located in a ring around a central
treatment point ("i1socenter"). The Gamma Knife system is equipped with a series of 4
collimators of 4mm, 8mm, 12mm and 16mm diameter, and is capable of submillimeter
accuracies. The Gamma Knife system does however require a head frame to be bolted
onto the skull of the patient, and is only capable of treating cranial lesions. As a result
of frame placement, treatment with Gamma Knife does not require real time imaging
capability as the frame does not allow movement during treatment. This is the reason
that the Gamma Knife system is likely to be more accurate than Cyber Knife. The
Cyberknife Society and Accuray maintain that there are no peer-reviewed published
papers that establish Gamma Knife as being more accurate than CyberKnife.
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Knyha, 2020. 528 p. ISBN 978-966-382-834-3
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K.M. Amosova [et al: Ya.S. Bereznyts'kyy, V.G. Mishalov, M.P. Zakharash;
reviewed by V.V. Grubnik, P.D. Fomin. - 3rd ed. - Vinnytsia: Nova Knyha, 2021.
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10. Surgical diseases. Part 1. Textbook for students of the sixth year of medical
faculties majoring in Medicine and Paediatrics / Nikonenko A.O., Grushka V.A.,
Holovko M.G., Gaidarzhi E.I., Pertsov 1.V., Materukhin A.M., Matveev S.O.,
Vildanov S.R., Zubryk I.V. Zaporizhzhia, 2021. 277 c.

11. Surgical diseases. Part II. Textbook for the sixth-year students of medical faculties
majoring in Medicine and Paediatrics / Nikonenko A.O., Grushka V.A.,
Golovko M.G., Gaidarzhi E.I., Pertsov 1.V., Materukhin A.M., Matveev S.O.,
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12. Clinical oncology: a textbook / edited by Y.V. Moskalenko, 1.0. Vynnychenko,
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Additional literature:

1. Emergency abdominal surgery (organisational standards and professionally
oriented algorithms for the provision of medical care) / Edited by Fomin P.D.,
Usenko O.Y., Bereznitsky Y.S. - K.: Library "Health of Ukraine", 2018. - 354 p.

2. SCHWARTZ'S PRINCIPLES OF SURGERY 2-volume set 11th edition 11th
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Jeffrey Matthews (Author), Raphael Pollock (Author) - McGraw Hill / Medical,
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3. Kirk's Basic Surgical Techniques, 7th Edition/ By Fiona Myint, FRCS - 2019. -
272

Tests
1. Endovascular surgery is:
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E.

. Is joining damaged human tissues and restoration of the functioning of human

organs. It is used to dissect tissues and to stop or prevent bleeding when tissue
and blood vessels are incised.

. 1s a form of minimally invasive surgery that was designed to access many

regions of the body via major blood vessels

. it is the reattachment of a completely severed body part.
.1s a modern surgical technique in which operations in the abdomen are

performed through small incisions (up to 1.5 cm) as compared to the larger
incisions needed in laparotomy.
1s a general term for surgical procedures that require an operating microscope.

2. Replantation:

A.

o]

E

1s joining damaged human tissues and restoration of the functioning of human
organs. It is used to dissect tissues and to stop or prevent bleeding when tissue
and blood vessels are incised.

.1s a form of minimally invasive surgery that was designed to access many

regions of the body via major blood vessels

. is the reattachment of a completely severed body part.
.1s a modern surgical technique in which operations in the abdomen are

performed through small incisions (up to 1.5 cm) as compared to the larger
incisions needed in laparotomy.
1s a general term for surgical procedures that require an operating microscope.

3. Microsurgery:

A.

ol

E.

A.

o 0O

E.
50 W

1s joining damaged human tissues and restoration of the functioning of human
organs. It is used to dissect tissues and to stop or prevent bleeding when tissue
and blood vessels are incised.

.1s a form of minimally invasive surgery that was designed to access many

regions of the body via major blood vessels

. 1s the reattachment of a completely severed body part.
.1s a modern surgical technique in which operations in the abdomen are

performed through small incisions (up to 1.5 cm) as compared to the larger
incisions needed in laparotomy.
is a general term for surgical procedures that require an operating microscope.

Laparoscopic surgery:

is joining damaged human tissues and restoration of the functioning of human
organs. It is used to dissect tissues and to stop or prevent bleeding when tissue
and blood vessels are incised.

. 1s a form of minimally invasive surgery that was designed to access many

regions of the body via major blood vessels
is the reattachment of a completely severed body part.

.1s a modern surgical technique in which abdominal surgeries are performed

through small incisions compared to the larger incisions required in
laparotomy.

is a general term for surgical procedures that require an operating microscope.
elding:
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A. 1s joining damaged human tissues and restoration of the functioning of human
organs. It is used to dissect tissues and to stop or prevent bleeding when tissue
and blood vessels are incised.

B. is a form of minimally invasive surgery that was designed to access many
regions of the body via major blood vessels

C. is the reattachment of a completely severed body part.

D. is a modern surgical technique in which abdominal surgeries are performed
through small incisions compared to the large incisions required in laparotomy.

E. is a general term for surgical procedures that require an operating microscope.

6. What statement about GammakKnife is not correct?

A. The GammaKnife system uses any kind of penetrating wave.

B. The GammaKnife system uses 201 Cobalt-60 sources located in a ring around
a central treatment point ("isocenter").

C. The Gamma Knife system is equipped with a series of 4 collimators of 4mm,
8mm, 12mm and 16mm diameter, and is capable of submillimeter accuracies.

D. The Gamma Knife system does however require a head frame to be bolted onto
the skull of the patient, and is only capable of treating cranial lesions.

E. Gamma Knife system is likely to be more accurate than Cyber Knife.

7. What statement about Cyber Knife is not correct?

A. The Cyber Knife is a frameless robotic radiosurgery system.

B. The element of the CyberKnife is radiation produced by a small linear particle
accelerator

C. The element of the CyberKnife is a robotic arm which allows you to direct
energy to any part of the body from any direction.

D. The CyberKnife system is a method of delivering radiotherapy, with the
intention of targeting treatment more accurately than standard radiotherapy.

E. Treatment with CyberKnife system does not require real time imaging
capability as the frame does not allow movement during treatment.

8. What statement about Robot-assisted surgery (Da Vinci) is not correct?

A.Da Vinci is a computer-assisted robotic system that expands a surgeon's
capability to operate within the abdomen in a less invasive way during
laparoscopic surgery.

B. Da Vinci system allows greater precision and better visualization compared to
standard laparoscopic surgery.

C. The operations with the Da Vinci System are performed with direct mechanical
connection between the surgeon and the patient.

D. The surgeon is remote from the patient, working a few feet from the operating
table while seated at a computer console with a three-dimensional view of the
operating field.

E. The physician operates two masters (similar to joysticks) that control the two
mechanical arms on the robot. The mechanical arms are armed with specialized
instruments with hand-like movements which carry out the surgery through
tiny holes in the patient’s abdomen.

9. What statement about Magnetic resonance imaging (MRI) is correct?
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. Is a medical procedure in endoscopy is combined with ultrasound to obtain
images of the internal organs in the chest and abdomen.

. Is slice or cross-section imaging using any type of penetrating wave.

. 1s a medical imaging technique used in radiology to visualize detailed internal
structures that uses of nuclear resonance for imaging.

. Magnetic resonance imaging provides good spatial resolution (the ability to
distinguish between two separate structures at tiny distance from each other)

E. It uses ionizing radiation in the radio frequency range.

10. What statement about CT is not correct?

A. CT provides good spatial resolution (the ability to distinguish between two
separate structures at tiny distance from each other)

B. CT provides comparable resolution with much better contrast resolution (the
ability to distinguish differences between two relatively similar, but not
identical, tissues).

C. It uses 1onizing radiation

D. CT scanning is not contraindicated in case of cardioverter-defibrillator.

E. CT scanning is not contraindicated in case of insulin pumps.

O Ow

Materials on the independent teaching of students
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waves : : :
e : . . the diagnostic methods for abdominal
— Principles of using of radiological
pathology as a table
waves ) :
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— Principles of transplantation
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1.3. Abdominal pain syndrome. Features of pain syndrome in acute diseases of the
abdominal cavity. Its significance for differential diagnosis.

Overview.

Abdominal pain accounts for 5% to 10% of all emergency department visits or 5
to 10 million patient encounters in the United States annually. Another study
demonstrates that 25% of patients presenting to the emergency department complained
of abdominal pain. Diagnoses vary according to age group: pediatric, geriatric, and
everyone else who deals with abdominal pain in children. Appendicitis i1s more
common in children, whereas biliary disease, colonic diverticulitis, and intestinal
infarction occur more commonly in the elderly. Hospitalized patients may develop
abdominal pain during the course of their illness, making diagnosis and treatment more
difficult.
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Educational aims:

To collect the anamnesis and to make clinical inspection on patients with
abdominal pain.

To find the etiology and pathogenesis of abdominal pain.

To understand the clinical pictures of abdominal pain.

The complications of abdominal pain.

To make plan of inspection on patients with abdominal pain.

To carry out the analysis of data received from laboratory and tool methods
of inspection on patients with abdominal pain.

To define indications for surgical treatment on patients with abdominal pain
or to appoint conservative treatment.

To treat patients with abdominal pain.

To estimate work capacity for patients with abdominal pain.

A student must know:

Anatomical-physiological information about organs of the abdominal cavity.
Classification of acute abdominal pain.

Clinical picture of acute abdominal pain and acute abdomen.

Methods of observation patients with abdominal pain

Giving first aid for abdominal pain.

Medical program (conservative and surgical treatment) for patients with
abdominal pain.

Question of rehabilitation patients with acute abdomen.

A student must be able to:

Anatomical-physiological features of innervations of organs of abdominal
cavity

Etiology and pathogenesis of acute abdominal pain.

Methods of inspection of the abdominal cavity organs.

Clinical examinations and tests.

Ultrasonography, computered tomography, peritoneal lavage and endoscopic
ultrasound to establish the correct diagnosis.

Clinical symptomatic of acute abdomen and its complicated forms.
Differential diagnostic of acute abdominal pain.

Testimony and contra-indication to surgical and conservative methods of
treatment.
Methods of surgical treatment of different forms of acute abdomen.

Terminology.
Term Definition
Pain the focal issue in the evaluation of the patient suspected of
having an acute abdomen.
Parietal pain associated with intra-abdominal disorders may be more
intense and precisely localized.
Referred pain perceived at a site distant from the source of stimulus.
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Visceral pain dull and poorly localized, usually in the epigastrium
periumbilical region, or suprapubic region

Colicky pain this pain is assumed as crescendo-decrescendo character
Guarding the detection of increased abdominal muscle tone during
palpation
Content:

ANATOMY AND PHYSIOLOGY

Developmental Anatomy

The developmental anatomy of the abdominal cavity and of its viscera determines
normal structure and influences the pathogenesis and clinical manifestations of most
abdominal diseases. Peritoneal attachments and visceral sensory innervations are
particularly important to the evaluation of acute abdominal disease. After the 3rd week
of fetal development, the primitive gut divides into foregut, midgut, and hindgut. The
superior mesenteric artery supplies the midgut (the fourth portion of the duodenum to
the midtransverse colon). The foregut includes the pharynx, the esophagus, the
stomach, and the proximal duodenum, whereas the hindgut comprises the distal colon
and the rectum. The afferent fibers accompanying the vascular supply provide sensory
innervations to the bowel and associated visceral peritoneum.

Thus, disease in the proximal duodenum (foregut) stimulates celiac axis afferents
to produce epigastric pain. Stimuli in the cecum or appendix (midgut) activate afferent
nerves accompanying the superior mesenteric artery to cause periumbilical pain, and
distal colon disease induces inferior mesenteric artery afferent fibers to cause
suprapubic pain. The phrenic nerve and afferent fibers in C3, C4, and C5 dermatomes
accompanying the phrenic arteries innervate the diaphragmatic musculature and the
peritoneum on its undersurface. Stimuli to the diaphragm therefore cause referred
shoulder pain. The parietal peritoneum, abdominal wall, and retroperitoneal soft tissue
receive somatic innervations corresponding to the segmental nerve roots. The richly
innervated parietal peritoneum is particularly sensitive. Parietal peritoneal surfaces
sharply localize painful stimuli to the site of the stimulus. When visceral inflammation
irritates the parietal peritoneal surface, localization of pain occurs. Maneuvers that
exacerbate this irritation then intensify the pain. The many “peritoneal signs” useful in
the clinical diagnosis of the acute abdomen originate in this fashion. Dual-sensory
innervation of the abdominal cavity by both visceral afferents and somatic nerves
produces clinical pain patterns that aid in diagnosis. For example, the pain of acute
appendicitis originates with poorly localized periumbilical pain progressing to sharply
localized right lower quadrant pain when the inflammation involves the parietal
peritoneal surface.

Peripheral nerves mediate sharp, sudden, well-localized pain. Sensory afferents
involved with intraperitoneal abdominal pain transmit dull, sickening, poorly localized
pain of more gradual onset and protracted duration. The vagus nerve does not transmit
pain from the gut. Small, unnamed sympathetic afferent nerves transmit pain from the
esophagus to the spinal cord. Afferent nerves from the liver capsule, the hepatic
ligaments, and the central portion of the diaphragm, the splenic capsule, and the
pericardium enter the central nervous system from C3 to C5. The spinal cord from T6

71



to T9 receives pain fibers from the periphery of the diaphragm, the gallbladder and the
stomach, the pancreas, and the small intestine. Pain fibers from the colon, appendix,
and pelvis viscera enter the central nervous system at the 10th and 11th thoracic
segments. The sigmoid colon, rectum, renal pelvis and capsule, ureter, and testes pain
fibers enter the central nervous system at T;;-L;. The bladder and the recto-sigmoid
corner are innervated by S,- S4 spinal nerves.

Cutting, tearing, crushing, or burning usually do not produce pain in the
abdominal viscera. However, stretching or distention of the peritoneum produces pain.
Bacterial or chemical peritoneal inflammation produces visceral pain, so does
ischemia. Cancer can cause intra-abdominal pain by invading sensory nerves.
Abdominal pain may be visceral, parietal, or referred. Visceral pain is dull and poorly
localized, usually in the epigastrium periumbilical region, or suprapubic region, and it
usually does not lateralize well. Patients with visceral pain may also experience
sweating, restlessness, and nausea.

The parietal or somatic pain associated with intra-abdominal disorders may be
more intense, precisely localized. Referred pain is felt in an area that is distant from
the primary source. Disease in the bile duct or gallbladder may produce shoulder pain.

Dilation of the small intestine can cause pain that radiates to the back. During the
5th week of intrauterine development, the intestine outgrows the peritoneal cavity,
protrudes through the umbilical cord and undergoes a 180-degree counterclockwise
rotation. During this process, the bowel remains outside the peritoneal cavity until
approximately the 10th week, when it returns to the abdomen, and an additional 90-
degree counterclockwise rotation occurs. This embryologic rotation places the viscera
in their adult positions, and subsequent fusion of the portions of the colonic and
duodenal mesenteries with the mesothelium of the posterior abdomen forms the normal
ultimate peritoneal attachments. Knowledge of these attachments is clinically
important during the evaluation of patients with the acute abdomen because of variation
in the exact position of the viscera (e.g., pelvic or retrocecal appendix) and the
compartmentalization of the abdomen by mesenteric attachments. The latter, for
example, may channel duodenal or gastric contents from the site of a perforated ulcer
to the right lower quadrant.

Peritoneal Pathophysiology

Mesothelial cells cover the visceral and parietal peritoneal surfaces. Openings into
radials arranged lymphatics penetrate the diaphragmatic peritoneal surface.

The entry of bacteria into the abdominal cavity can cause the penetration of fluid
through the peritoneum. This loss of fluid from the circulation may lead to dehydration
and may produce the clinical signs of resting or orthostatic hypotension and
tachycardia. Diaphragmatic lymphatics are the major route for the clearance of bacteria
and cellular debris from the abdominal cavity. This process leads to an intraperitoneal
circulation of fluid toward the subdiaphragmatic regions bilaterally. Fluid not cleared
in this fashion tends to accumulate in the deep end of the pelvis. Thus,
subdiaphragmatic, subhepatic, paracolic, or pelvic fluid collections can accompany
visceral perforation. The peritoneal surfaces localize bacteria and the products of
inflammation. In the peritoneum, as a result of inflammation, blood flow increases, its
permeability increases, fibrin and exudate are formed. The bowel responds to
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inflammation with paralysis. Fibrin restricts intestinal movement, causes the formation
of adhesions that limit the area of inflammation. Peritonitis can affect both part of the
peritoneum and all of it.

Transudation can produce an increase in the peritoneal fluid, which is rich in
protein and leukocytes that facilitate the formation of fibrin on peritoneal surfaces.

Peritonitis denotes peritoneal inflammation from any cause. Primary or
spontaneous peritonitis can occur as a diffuse bacterial infection without an obvious
intra-abdominal source of contamination Pneumococcus or streptococcus more often
cause primary peritonitis in children, and Escherichia coli and Klebsiella in adults. The
infection enters the abdominal cavity by hematogenous, lymphogenous means or by
contact (through the fallopian tubes in women).

The more common secondary peritonitis results from perforation, infection, or
gangrene of an intra-abdominal organ, usually of the gastrointestinal tract.

Gastrointestinal secretions, pancreatic secretions, bile, blood, urine, and
meconium cause chemical peritonitis when in contact with the peritoneum. A common
form of chemical peritonitis follows perforation of a peptic ulcer. Bile peritonitis may
result from perforation of the gallbladder or leakage from the bile ducts. Ordinarily,
slow bleeding into the abdominal cavity produces relatively few signs of inflammation;
the addition of bacteria to blood produces suppuration. The sickest postoperative
patients may have tertiary peritonitis that kills 30% to 64% of affected patients. The
syndrome of poorly localized intra-abdominal infection, an altered microbial flora,
progressive organ dysfunction, and high mortality define tertiary peritonitis.

Peritonitis causes abdominal pain, either generalized or localized, depending on
the disease. Appendicitis usually causes localized pain. Perforated peptic ulcer usually
produces generalized abdominal pain. Acute cholecystitis causes right upper quadrant
pain referred to the right scapula or shoulder. Physical findings of patients with
peritonitis are abdominal tenderness, guarding, and rebound tenderness.

Site of abdominal pain in relation to suspected pathology
Whole abdomen Generation peritonitis and mesenteric infraction
Right upper quadrant Acute cholecystitis
Cholangitis
Hepatitis
Peptic ulceration
Left upper quadrant Peptic ulceration
Pancreatitis
Splenic infarct
Right lower quadrant Appendicitis
Ovarian cyst
Ectopic pregnancy
Pelvic inflammatory disease
Meckels diverticulum
Mesenteric adenitis
Ureteric colic
Rectus sheath haematoma
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Right-sided lobar pneumonia
Left lower quadrant Sigmoid diverticular disease
Ovarian cyst

Ectopic pregnancy

Pelvic inflammatory disease
Ureteric colic

Rectus sheath haematoma
Left-sided lobar pneumonia

Radiating pain Peptic ulcer
Back Pancreatitis
Groin Aortic aneurysm

Dissecting aneurysm
Ureteric colic
Testicular torsion

CLINICAL DIAGNOSIS

History and Present Illness

Pain is the focal issue in the evaluation of the patient suspected of having an acute
abdomen. The history should therefore characterize and document the pain as precisely
as possible. The duration of the pain is important, but the location, mode of onset, and
character of the pain help in making a diagnosis. Abdominal pain that persists for 6
hours or more with severe intensity increases the likelihood that surgical operation will
be required. If the pain ebbs after a few hours, however, the probability of surgical
disease decreases, but not to zero. Visceral pain caused by distention, inflammation, or
ischemia usually feels dull and poorly localized in the midabdomen. Depending on the
organ involved, the pain may be felt in the epigastrium, the periumbilical area, or the
lower abdomen. Diseases of the kidneys or ureters produce pain in the flanks. Parietal
pain, however, is sharper and better localized. Localized parietal peritonitis can
produce pain confined to one of the four quadrants of the abdomen.

In an evaluation of the location of the pain, the concept of referred pain becomes
important. Subdiaphragmatic disorders can produce pain referred to the shoulder.

Blood or pus beneath the left diaphragm can cause left shoulder pain. Biliary
disease can cause referred pain in the right shoulder or the back. Diseases above the
diaphragm such as basal pneumonia can cause pain referred to the neck or shoulder in
the C4 distribution. Upper abdominal pain suggests peptic ulcer, acute cholecystitis, or
pancreatitis. Conversely, ovarian cysts, diverticulitis, and ruptured tubo-ovarian
abscesses produce lower abdominal pain. Small bowel obstruction usually causes
midabdominal pain sometimes referred to the back.

Migratory pain shifting from one place to another can give insight into the
diagnosis. For example, pain that moves from the epigastrium to the periumbilical area
to the right lower quadrant suggests acute appendicitis. Distention and inflammation
of the appendix produce visceral pain perceived in the periumbilical area. When the
inflammation spreads and produces parietal peritonitis, the pain localizes in the right
lower quadrant of the abdomen. Another example of moving or migratory pain occurs
with perforated duodenal ulcer. The leakage of duodenal contents from a perforated
ulcer causes intense and localized epigastric pain. However, if the leaked duodenal
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content gravitates down the right paracolic gutter into the fossa iliaca. In this case, the
clinical picture may resemble another disease, for example, Kocher's symptom in acute
appendicitis. Late in many cases, the pain may become generalized because of diffuse
peritonitis.

The initial manifestations of the acute abdomen and the evolution of the pain
syndrome may give some insight into the cause of the pain. The pain can start suddenly
or instantly with no prior symptoms. Sudden or explosive onset of severe abdominal
pain suggests free perforation of a viscous such as the duodenum or acute intestinal
ischemia from a visceral artery embolus. This type of pain onset can awaken patients
from sleep or can incapacitate them during work or play. Sudden, generalized,
excruciating pain suggests an intra-abdominal catastrophe that may produce shock
requiring resuscitation and prompt operation. In other conditions, the pain comes on
with progressively increasing intensity over 1 to 2 hours. This progressive pain
represents the usual manifestation of the diseases that commonly produce the acute
abdomen such as acute cholecystitis, acute pancreatitis, and proximal small bowel
obstruction. Some illness begins with vague general abdominal discomfort that
progress to abdominal pain over a few hours. The pain becomes more intense and
subsequently localizes. This group of illnesses generally includes acute appendicitis,
incarcerated hernia, distal small bowel obstruction, colon obstruction, diverticulitis,
and contained or walled-off visceral perforation. The quality, severity, and periodicity
of the pain may provide clues to the diagnosis. Steady, sharp pain accompanies
perforated duodenal ulcer or perforated appendix.

The early pain of small bowel obstruction is vague and deep seated. This pain then
assumes a crescendo-decrescendo character described as colicky pain.

However, if obstruction produces intestinal infarction, then the pain becomes dull
and constant. The pain of ureteral obstruction is extremely severe and intense.

Patients with kidney stones appear restless, agitated, or hyperactive and tend to
move about, in contrast to patients with peritoneal inflammation, who prefer to lie
quietly and remain undisturbed. Sudden, excruciating pain in the upper abdomen or the
lower chest or interscapular region suggests aortic dissection.

Radiation of pain or referral of pain may help in diagnosis. Radiation of pain
around the right costal margin to the right shoulder and scapula suggests acute
cholecystitis. Pancreatitis usually produces epigastric pain that may radiate along the
costal margins to the back or straight through to the back. Kidney stones may cause
pain radiating to the groin or the perineal area.

Vomiting may occur from the severity of the pain or because of disease in the
gastrointestinal tract. Generally, patients with abdominal pain requiring surgical
treatment experience the pain before vomiting occurs. Vomiting frequently precedes
the pain in patients with medical conditions. Patients with appendicitis usually have
pain and anorexia for a while before vomiting, and patients with gastroenteritis
experience vomiting before abdominal pain. Vomiting frequently occurs in patients
with acute cholecystitis, acute gastritis, acute pancreatitis, and bowel obstruction.
Proximal small bowel obstruction produces more vomiting than distal small bowel
obstruction.
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Vomiting occurs uncommonly in patients with colon obstruction. Small bowel
obstruction of longer duration can cause feculent vomiting. Obstruction distal to the
ampulla of Vater causes bile-stained vomitus, whereas obstruction proximal to the
ampulla causes clear vomitus. Most patients with acute abdominal pain have no desire
to eat. Anorexia may precede the pain of acute appendicitis.

Bowel function, including a history of constipation, diarrhea, or a recent change
in bowel habits, can be important. Watery diarrhea associated with abdominal pain
suggests gastroenteritis. Immunosuppressed patients can contract cytomegalovirus
(CMV) infection, salmonellosis, or cryptosporidiosis, which may produce diarrhea.

A past history of diarrhea raises the suspicion of inflammatory bowel disease,
either Crohn’s disease or ulcerative colitis. Failure to pass gas or bowel movements
suggests mechanical intestinal obstruction. A history of jaundice, hematemesis,
hematochezia, or hematuria is important in the evaluation of acute abdominal pain.

A careful menstrual history is important in women with abdominal pain.
Ovulation can produce significant abdominal pain. Furthermore, abdominal pain in a
woman with a missed menstrual period or irregular menstrual periods can be related to
complications of an undiagnosed pregnancy or an ectopic pregnancy.

The drug history is important in managing patients with acute abdominal pain.
Corticosteroids predispose to gastroduodenal ulceration and the possibility of
perforation.

Corticosteroids also immunosuppress patients and obscure the manifestations of
acute intra-abdominal disease. Furthermore, patients who have taken steroids for long
periods require perioperative steroid supplementation. Patients who take diuretics need
evaluation of their fluid and electrolyte status. Anticoagulants can cause intra-
abdominal, intestinal, and mesenteric bleeding. The effects of anticoagulants must be
reversed preoperatively. Cocaine can cause abdominal pain. Of course, many patients
developing acute abdominal pain are taking cardiovascular drugs, hormones,
tranquilizers, diuretics, and numerous other classes of agents that must be managed in
the perioperative period.

Past history becomes important, especially regarding prior surgery. For example,
if a patient has had an appendectomy, cholecystectomy, and so forth, it has a significant
impact on the differential diagnosis of acute abdominal pain. Past history can also give
clues to the diagnosis of the present illness. In addition, past history\ may reveal
significant co-morbid conditions requiring careful management during the
perioperative period. Systemic illnesses or cardiac or pulmonary disease must be
excluded as possible causes of the abdominal pain syndrome.

Physical Examination

The physical examination usually provides important information that helps in the
diagnosis and treatment of the cause of pain. The patient’s overall appearance, ability
to communicate, habitus, and signs of pain should be noted. Does the patient lie quietly
in bed or actively move about? Does the patient lie on his or her side with knees and
hips flexed? Does the patient appear dehydrated with dry mucous membranes? An
apprehensive patient lying quietly in bed, avoiding motion, and complaining of
abdominal pain probably has serious intra-abdominal disease. The physical
examination continues with the evaluation of the vital signs.
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Low fever often accompanies diverticulitis, appendicitis, and acute cholecystitis.
High fever more often occurs in pneumonia, urinary tract infection, septic cholangitis,
or gynecologic infection. Rapid heart rate and hypotension may mean advanced
complicated disease with peritonitis. Peritonitis causes hypovolemia as plasma volume
leaves the intravascular space. The general appearance of the patient and the vital signs
determine the urgency of the diagnostic work-up and implementation of therapy.

Examination of the abdomen always begins with inspection, with particular
attention to scars, hernias, masses, or abdominal wall defects. Hernias incarcerated in
the groin, umbilicus, or incisions of obese patients can be difficult to detect. The
examiner should observe whether the contour of the abdomen appears scaphoid, flat,
or distended. Abdominal distention can mean intestinal obstruction, ileus, or fluid
including ascites, blood, or bile.

Palpation is a crucial step in evaluating the patient with acute abdominal pain.
For this examination, the patient and the examiner should be positioned comfortably
to conduct gentle palpation. The examiner should assess the patient’s facial expression
for signs of pain or discomfort during the examination. Careful palpation for tenderness
is important. This must be done gently to avoid hurting the patient and should begin in
an area away from the pain site if possible. The finding and the description of
tenderness are the most important steps in palpation of the abdomen of patients with
acute abdominal pain. Localized tenderness over the McBurney point suggests
appendicitis. Tenderness in the right upper quadrant suggests an inflamed gallbladder.
Diverticulitis produces tenderness in the left lower quadrant. Tenderness throughout
the abdomen may reflect diffuse peritonitis.

The detection of increased abdominal muscle tone during palpation is called
guarding. Guarding may be voluntary, involuntary, localized, or generalized. To detect
guarding, the examiner should press gently but slowly and firmly on the patient’s
abdomen. Using two hands works best. The detection of muscle spasm denotes
guarding. If, after asking the patient to relax and breathe deeply, the patient’s muscles
relax, it denotes voluntary guarding. If the muscles remain rigid or tense, it indicates
involuntary guarding, which means underlying peritonitis. Guarding may be localized
or generalized. Generalized intense guarding produces the board-like abdomen
characteristic of perforated duodenal ulcer. Careful deep palpation can detect
abdominal masses. Acute cholecystitis, acute pancreatitis, abdominal aortic aneurysm,
and diverticulitis can produce abdominal masses. Severe guarding can interfere with
the detection of abdominal masses by palpation.

Rebound tenderness is also a sign of peritonitis. To detect rebound tenderness, the
examiner presses deep into the patient’s abdomen with flattened fingers. Sudden
withdrawal of that hand may cause an increase in the abdominal pain, and this symptom
indicates peritonitis. Rebound tenderness can be elicited directly over the site of the
abdominal pain. Pressing and releasing the abdomen away from the site of pain can
exacerbate the pain at the original site. Careful, deep palpation can detect abdominal
masses. Severe guarding can interfere with the detection of abdominal masses by
palpation. In acute cholecystitis, palpation in the right subcostal area during deep
inspiration by the patient may elicit pain. This finding is called a positive Murphy’s
sign. This sign can be detected either with the patient sitting or supine.
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The gallbladder may be palpated during this maneuver. Direct compression by the
probe may cause pain during ultrasound examination.

Auscultation of the abdomen should give information about the presence or
absence of bowel sounds. A quiet abdomen indicates ileus. Hyperactive bowel sounds
may occur in gastroenteritis. Periods of quiet interrupted by the onset of high-pitched
hyperactive bowel sounds characterize the peristaltic rushes of mechanical small bowel
obstruction. Evaluation of bowel sounds requires careful auscultation for several
minutes. During auscultation of the abdomen, the examiner can effectively evaluate
tenderness and guarding further by palpating gently with the stethoscope. The examiner
should also note the presence or absence of bruits in the abdomen.

Percussion 1s an important part of the abdominal examination. When percussion
elicits tenderness, it indicates inflammation and has the same implication as rebound
tenderness. Hyper-resonance or tympanic sound is heard during percussion of the
abdomen means gaseous distention of the intestine or stomach. Resonance to
percussion over the liver suggests free intra-abdominal gas.

Other tests or maneuvers can aid in the assessment of patients with abdominal
pain. Pain during gentle tapping of a fist or deep palpation at the costovertebral angles
may suggest pyelonephritis. An inflamed retrocecal appendix or a psoas abscess can
produce pain or tenderness on motion of the psoas muscle. If passively extending the
hip or actively flexing the hip against resistance causes pain, this is called a positive
iliopsoas sign. If internal or external rotation of the flexed hip causes pain, it is referred
to as a positive obturator sign.

During the bimanual pelvic examination, the physician should seek evidence of
uterine or adnexal masses or tenderness. Acute salpingitis, tubo-ovarian abscess, or
torsion of an ovarian cyst can cause acute abdominal pain. The speculum examination
allows inspection of the cervix for discharge. Rectal examination should include tests
for occult blood, and the examiner should note the presence of masses or tenderness.
An inflamed pelvic appendix or a pelvic abscess can cause tenderness detected by
rectal examination.

Laboratory Testing

Laboratory investigation of most patients with acute abdominal pain usually
includes a complete blood count. Intra-abdominal inflammation can produce elevation
in the white blood cell count, although this is not always true. One study demonstrated
a poor correlation between the white blood cell count and the degree of intra-abdominal
inflammation in patients operated on because of acute abdominal pain. If a patient with
unequivocal and persistent abdominal pain has a normal or low white blood cell count,
a differential count may disclose a marked left shift, which can be more significant
than finding an elevation in the white blood cell count. If patients have obvious
dehydration, a history of vomiting or diarrhea, or if they have been taking medications
such as diuretics that may influence their serum electrolyte values, one should measure
the concentrations of serum sodium, potassium, blood urea nitrogen, creatinine,
glucose, chloride, and carbon dioxide. In addition, these laboratory tests enable one to
detect diabetes, renal failure, or other systemic diseases. Measurements of serum
amylase and lipase may help in the evaluation of upper abdominal pain by giving
evidence of pancreatitis. Although elevated serum amylase accompanies pancreatitis,
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other diseases such as perforated duodenal ulcer and small bowel infarction can also
cause increased serum amylase concentrations. Patients with right upper quadrant
abdominal pain should have measurements of serum bilirubin, alkaline phosphatase,
and serum transaminase because of the possibility of obstructive jaundice or acute
hepatitis. Urinalysis can detect evidence of urinary tract infection, hematuria,
proteinuria, or hemoconcentration. Women of childbearing age who have acute
abdominal pain or hypotension should have measurement of the serum or urine B-
human chorionic gonadotropin concentration.

Diagnostic Imaging

History and physical examination are the most important and useful steps in the
nature of abdominal pain. However, advances in imaging of the abdomen have
improved the diagnostic accuracy and the overall management of patients experiencing
acute abdominal pain. After collecting the anamnesis and physical examination of the
patient, the patient is subjected to additional laboratory examination, ultrasound, X-ray
(including CT), and, if necessary, endoscopy. With that information, a decision to
operate or not was made usually on the basis that the patient probably had some disease
best treated surgically. The laparotomy was considered diagnostic as well as
therapeutic. Historically, before modern imaging tests, as many as 20% of patients
operated on for acute appendicitis did not have it.

Plain films still have usefulness in several circumstances. A radiograph centered
on the diaphragm detects pneumoperitoneum better than other radiographic techniques.
A survey radiograph of the thoracic and abdominal cavities vertically can reveal only
1 ml of air under the diaphragm. For the occasional patient who cannot stand up, a
lateral decubitus radiograph of the abdomen can also detect pneumoperitoneum
effectively. A cross-table lateral radiograph with the patient in the left lateral position
can detect 5 to 10 mL of gas under the lateral abdominal wall. Free air in the peritoneal
cavity indicates a perforation of the gastrointestinal tract. Perforated duodenal ulcers
usually allow small amounts of air to escape into the peritoneal cavity. About 75% of
patients with perforated duodenal ulcers have radiographically detectable
pneumoperitoneum. Perforations of the stomach and the colon can cause extensive
pneumoperitoneum. The amount of pneumoperitoneum can also depend on the
duration of the leak from the perforation. Plain films of the abdomen can show
extensive pneumoperitoneum.

If the film defines both the serous and the related mucosal walls of the bowel, it
means free air is at that serous surface. In addition, free air can delineate the falciform
ligament on plain abdominal films.

An extensive hydropneumoperitoneum appears as an extremely long air-fluid
level on an upright film. A supine film can show a large air collection beneath the
abdominal wall that does not conform to any bowel loop. Plain films show abnormal
calcifications. About 10% of gallstones and 90% of kidney stones are radiopaque due
to their high calcium content. Appendicoliths can calcify and appear radio-graphically
in 5% of patients with appendicitis. Pancreatic calcifications characteristic of chronic
pancreatitis show on plain films, and vascular calcifications can aid in the evaluation
of abdominal aortic aneurysms, visceral artery aneurysms, and atherosclerosis of
visceral vessels.
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Supine and erect plain films of the abdomen show gastric outlet obstruction;
proximal, mid, and distal small bowel obstruction; and colon obstruction. The
characteristics of small bowel obstruction include multiple air-fluid levels in dilated,
centrally located loops of intestine with visible valvulae conniventes and an absence or
paucity of colon gas. Obstruction of the large intestine is visualized in the form of its
distension with haustration. In some patients with intestinal paresis, signs of
mechanical obstruction may be detected on abdominal X-rays. Paralytic ileus can
produce distended bowel with multiple air-fluid levels. Plain radiographs show
paralytic ileus resulting from intra-abdominal or retroperitoneal inflammation.

The radiographic findings of paralytic ileus include excessive distention and fluid
with gas distributed from stomach to rectum. Plain films of the abdomen may also
detect gas in the portal or mesenteric venous system, intramural gas in the
gastrointestinal tract, gas in the biliary ducts or gallbladder, and gas in the urinary tract
or retroperitoneal areas. When plain films show gas in the portal or mesenteric veins,
it usually means advanced and serious disease. CT can show small amounts of gas in
veins and also may delineate the cause of the abnormality. If the patient’s history
suggests renal colic, an intravenous pyelogram may confirm the diagnosis of a kidney
stone.

CT scanning has provided definite improvements in diagnostic accuracy in
evaluating patients with abdominal pain and also reveals anatomic and pathologic
detail not possible with plain radiographs. Therefore, CT and ultrasonography now
occupy the central imaging role in this situation. Although history and physical
examination provide essential information in evaluating patients with the acute
abdomen, modern imaging techniques, including ultrasound and CT, can lead to an
anatomic diagnosis in most cases. One prospective study of 40 patients with acute
abdominal pain revealed that CT significantly improved the diagnostic accuracy of
clinical evaluation plus plain radiographs. Clinical examination and plain films were
50% correct, but CT scanning was 95% correct. CT scans accurately detected the
specific anatomic lesion in 57.5% of cases compared with 17.5% with clinical
examination and plain films. This study included no patients with appendicitis, the
most common cause of the acute abdomen, because the surgeons did not refer any cases
of suspected appendicitis for inclusion in the study. However, other investigators
evaluated the role of CT in the diagnosis of acute appendicitis in100 consecutive
patients studied prospectively. The CT interpretation had 98% sensitivity, 98%
specificity, 98% positive predictive value, 98% negative predictive value, and 98%
overall accuracy for diagnosing or ruling out appendicitis. According to the authors’
calculations, these 100 CT scans produced a net savings of $44,731 in the care of the
study patients because of improved diagnostic accuracy. CT scans can add important
value to the diagnosis of acute appendicitis. However, focused specialists using
excellent equipment in an environment of inquiry conducted this study, and the results
may not be reproducible in all hospitals. Other researchers do not agree with this point
of view (for example, in acute appendicitis).

Ultrasonography is useful for acute abdomen because it provides rapid, safe, low-
cost evaluation of the liver, gallbladder, bile ducts, spleen, pancreas, appendix, kidneys,
ovaries, adnexa, and uterus. Transvaginal ultrasound will help in the diagnosis of
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gynecological pathology. Ultrasonography detects and characterizes the distribution of
intra-abdominal fluid. Color-Doppler ultrasonography allows evaluation of the intra-
abdominal and retroperitoneal blood vessels. Aortic and visceral artery aneurysms,
venous thrombosis, arteriovenous fistulas, and vascular anomalies can be evaluated
with ultrasound. Unfortunately, patients with acute abdominal disease frequently have
excessive abdominal gas that interferes with careful and detailed sonographic
evaluation of the abdominal organs, but overlying gas, bone, and Appendicitis, the
most common cause of the acute surgical abdomen in North America, can be difficult
to diagnose. Plain films and barium enema studies generally add little to the diagnosis.
However, in patients with uncomplicated appendicitis, ultrasonography can detect
appendicoliths, demonstrate a distended or thick-walled appendix, or detect
periappendiceal and pericecal inflammatory changes. Ultrasound is reliable and
sensitive for the detection of appendicoliths and the demonstration of an abnormally
distended or thick-walled appendix. Conversely, CT detects acute appendicitis and
defines the changes of complicated appendicitis. CT scans can enable the examiner to
differentiate diffuse periappendiceal inflammation from an abscess. In addition, CT
scans detect many of the diseases included in the differential diagnosis of acute
appendicitis. CT detects blood and other fluids in the abdominal cavity. Intramural
intestinal hemorrhage is readily detected by CT. CT scans accurately reveal mesenteric
venous thrombosis. CT scans can delineate diverticulitis and its complications, such as
abscess and even pyelophlebitis. CT is especially helpful in evaluating pancreatitis by
revealing minimal edema, extensive edema, fluid collections, hemorrhage, and
necrosis; in addition, it effectively evaluates the complications of pancreatitis such as
abscess or pseudocyst. CT scans show the signs of advanced peritonitis. With this
technique, one can also evaluate the complications of colon perforation and of small
bowel disease such as intussusception. Although history and physical examination
provide essential information in evaluating patients with the acute abdomen, modern
imaging techniques, including ultrasound and CT, can lead to an anatomic diagnosis in
the majority of cases.

CLINICAL MANAGEMENT

Differential Diagnosis

Information from the patient’s history, physical examination, laboratory tests, and
imaging studies usually permits a diagnosis, but uncertainty can still remain. Because
appendicitis is a common disease, it must remain in the differential diagnosis of any
patient with persistent abdominal pain, particularly right lower quadrant pain. The
diagnosis of appendicitis is easy to miss, and perforation substantially increases
morbidity and mortality from the disease. Delay in diagnosis is the principal reason for
unfavorable outcomes in appendicitis. Appendicitis is the most common cause of the
acute abdomen in childhood; however, in older patients, acute cholecystitis, bowel
obstruction, cancer, and acute vascular conditions assume importance in addition to
appendicitis. The differential diagnosis in young women can be difficult because they
can have salpingitis, dysmenorrhea, ovarian lesions, and urinary tract infections as well
as complications of pregnancy, which can confound the evaluation of abdominal pain.
Of course, the medical causes of abdominal pain must be considered, but patients with
medical disease generally lack specific localized tenderness and guarding.
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Approximately one-third of patients present with atypical abdominal pain, making
diagnosis difficult.

Decision to Operate

These difficulties notwithstanding, the surgeon must make a decision to operate
or not. Certain indications for surgical treatment exist. For example, definite signs of
peritonitis such as tenderness, guarding, and rebound tenderness support the decision
to operate. Likewise, severe or increasing localized abdominal tenderness should
prompt an operation.

Patients with abdominal pain and signs of intoxication should be operated on.
Signs of pneumoperitoneum during X-ray examination in patients with acute abdomen,
which indicates perforation of the gastrointestinal tract, are an absolute indication for
surgical intervention. However, patients with signs of pneumoperitoneum without
signs of an acute abdomen (for example, after colonoscopy, celiotomy) are subject to
dynamic observation. If the signs of acute abdominal pathology are doubtful, it is
necessary to carry out dynamic monitoring of the patient, which will help clarify the
diagnosis. The patient can be discharged from the hospital if symptoms of an acute
abdomen are excluded. It is also possible to appoint a repeat examination of the patient.
If necessary, the patient is transferred to outpatient observation. Patients with severe
concomitant heart diseases, diabetes, after a stroke or myocardial infarction, spinal cord
injuries often require a more balanced follow-up examination.

A special category consists of patients in a state of drug or alcohol intoxication,
cancer patients, especially those undergoing chemotherapy, and also taking analgesics,
as well as other patients who need constant relief from chronic pain. Patients with
concealed perforation of a gastroduodenal ulcer without signs of peritonitis, especially
those hospitalized a few days after the occurrence of perforation, are subject to
conservative treatment. Patients with acute cholecystitis with severe concomitant
pathology without signs of gangrenous changes in the gallbladder are operated under
local anesthesia by performing a cholecystostomy. Patients with acute appendicitis at
the stage of dense appendicular infiltrate also require conservative treatment. In case
of its abscessation, the opening and drainage of the abscess is performed by
retroperitoneal access under sonographic control and local anesthesia. Tactics for acute
diverticulitis are similar. The modern concept of treatment of acute pancreatitis also
includes intensive therapy. Formed purulent foci are drained and cleaned under
sonographic control under local anesthesia.

Preoperative Preparation

Before the start of the operation, the patient is given premedication, which
includes the administration of a painkillers, as well as a dose of an antibiotic to prevent
the development of infectious complications. In case of severe septic shock caused by
peritonitis, the patient will undergo short-term preoperative preparation, which
includes rehydration, correction of water-electrolyte and acid-base balance disorders.

In case of severe accompanying pathology, correction of its violations is carried
out before the operation. Thus, in case of accompanying diabetes, hyperglycemia is
corrected by prescribing insulin even in cases of type 2 diabetes. In patients with
chronic pathology of the cardiovascular system, surgical intervention and further
support is carried out under constant cardiomonitoring. In critically ill patients, the rule
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of three catheters is used before surgery: nasogastric decompression (1st catheter),
intravenous therapy (2nd catheter) and daily diuresis control (3rd catheter).

Optimal for a successful outcome of the operation should be its performance in
conditions of hemodynamic stability. However, in the setting of septic shock caused
by peritonitis, this condition can be achieved by the use of glucocorticoids or
sympathomimetics.

Operation

After the diagnosis of acute abdominal pathology requiring surgical treatment, it
1s necessary to draw up an operation plan. Operative intervention is carried out under
endotracheal, spinal or local anesthesia. Today, access to the abdominal cavity is
carried out both open and laparoscopically, if there are no contraindications to the last
method. Access during laparotomy depends on the prevalence of peritonitis: in case of
local inflammation, the incision is made in the location of the inflamed organ (for
example, McBurney access in acute appendicitis). In case of widespread peritonitis, a
midline laparotomy is performed for a full revision of the abdominal organs, lavage
and drainage of the abdominal cavity.

The emergence of laparoscopy as a diagnostic method, and a little later as a
therapeutic method, made it possible to qualitatively improve the quality of life of
operated patients. The improvement of surgical skills and technology of laparoscopy
made it possible to expand the indications for the use of this type of surgical
intervention in acute abdominal pathology and today it is considered universally
recognized and indisputable.

Diagnostic and therapeutic laparoscopic techniques have an important place in the
management of patients with acute abdominal pain. The diagnostic accuracy spares
many patients an unnecessary laparotomy and also allows definitive laparoscopic
therapy that prevents additional patients from undergoing unnecessary laparotomy.
Evidence suggests that diagnostic laparoscopy reduces the cost of managing patients
with acute abdominal pain. Whether diagnostic laparoscopy and therapeutic
laparoscopy reduce the cost remains unclear. Most patients with acute abdominal pain
should be suitable candidates for laparoscopy. Laparoscopy should be avoided in
hemodynamically unstable patients and in patients with extensive gaseous distention
of the abdomen. Whether pregnant women with the acute abdomen should undergo
laparoscopy is a practical question. One study suggested that laparoscopy in this setting
was safe and effective.

ACUTE VISCERAL ISCHEMIA

Although patients experiencing acute visceral ischemia account for a small
percentage of the population seeking medical attention for acute abdominal pain, this
topic deserves special attention because of extreme difficulty in establishing a correct
and timely diagnosis and because the condition has a high mortality rate. Acute arterial
disease may be either occlusive or nonocclusive, and venous disease can also produce
the syndrome. Arterial occlusion may be either embolic or thrombotic.

Generally, acute superior mesenteric artery embolism causes a sudden onset of
extremely severe abdominal pain. This ischemic pain persists for a long time before
the development of intestinal necrosis. Because the pain results from ischemia and not
from peritonitis, these patients have no abdominal tenderness, guarding, or rebound.
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Therefore, abdominal pain out of proportion to the abdominal physical findings should
raise a question about this diagnosis. Because ischemia stops bowel motility promptly,
the abdomen may be quiet to auscultation, depending on the amount of ischemic bowel.
The heart is the most likely source of a superior mesenteric artery embolus. Therefore,
any patient with cardiac arrhythmias, particularly atrial fibrillation, a known mural
thrombus, or a recent myocardial infarction who develops acute abdominal pain should
have acute superior mesenteric artery embolismhigh in the differential diagnosis.
Patients with atherosclerosis can develop thrombosis at a superior mesenteric artery
stenosis. Patients with acute visceral ischemia usually have marked leukocytosis and
acidosis. Because cardiovascular disease is important in the development of acute
visceral ischemia, most patients with that condition are persons who are middle aged
or older.

Conversely, venous thrombosis can cause visceral ischemia, and those patients
can be younger. Birth control pills have been implicated in venous thrombosis in young
women. Patients suspected of having acute visceral ischemia should undergo
arteriography. Although duplex scanning can provide information about the visceral
circulation, arteriography provides better images for planning arterial reconstruction or
embolectomy. However, arteriography may not help in venous disease. CT scans or
magnetic resonance imaging studies can reveal and delineate clots in visceral veins.
Most patients with acute visceral ischemia should undergo laparotomy.

Some patients develop visceral ischemia because of poor perfusion resulting from
decreased cardiac output. Patients usually develop nonocclusive visceral ischemia
while they are in the hospital, particularly in an intensive care setting. Improving
cardiac output to restore intestinal perfusion is an important step in managing this
problem. Arteriography may be required for complete evaluation and allows direct
infusion of vasodilators for therapy.
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Tests

1. A 40-year-old woman with obesity complains of pain in the right hypochondrium,
which constantly recurs after mistakes in the diet (spicy, fatty food) and is bought
by taking antispasmodics. The pain is paroxysmal with irradiation in the right
shoulder and collarbone. Vomiting of bile occurs periodically. What is the
previous diagnosis?
A. Acute appendicitis
B. Caecal carcinoma
C. Hematoma of the rectus sheath
D. Torsion of an ovarian cyst
E. Gallstones, with biliary colic

2. A 46-year-old man developed acute pain in the right iliac region while playing
tennis. After 12 hours he turned to the surgeon. During examination: subfebrile
temperature, leukocytosis 13,000, disturbing nausea. During palpation, a dense
painful formation in the right iliac region is determined, which is confirmed
sonographically. Which of the following diagnoses most likely?
A. Acute appendicitis
B. Caecal carcinoma
C. Hematoma of the rectus sheath

85



D. Torsion of an ovarian cyst

E. Cholecystitis

. A 64-year-old man has been experiencing paroxysmal abdominal pain for several
days, prolonged vomiting, which was accompanied by abdominal distension and
absence of defecation for 5 days. Hypoperistalsis is detected by auscultation,
radiologically - distended loops of small intestine and fluid levels. A few years
ago, he underwent a laparotomy due to an abdominal injury. What is the
diagnosis?

A. Acute appendicitis

B. Cecal carcinoma

C. Hematoma of the rectus sheath

D. Torsion of an ovarian cyst

E. Mechanical intestinal obstruction, caused by adhesion

. A 64-year-old man with acute intestinal obstruction underwent conservative
measures: supragastric decompression, intravenous infusion therapy, and siphon
enema. After 4 hours of conservative treatment, the pain in the abdomen
increased, abdominal distension and gurgling noise were detected, and small
intestinal contents were detected by nasogastric tube. What are the further tactics
of treatment?

A. Repeat the siphon enema.

B. Continue infusion therapy.

C. Urgent surgical intervention

D. Wash the nasogastric tube.

E. Perform paranephric blockade and repeat X-ray examination

. A 22-year-old man develops periumbilical pain, which after a few hours moves
to the right lower part of the abdomen. The abdomen in this patient is painful and
tense on palpation, determined by Blumberg's symptom, temperature - 37.8°C,
leukocytosis 12,500. What is it?

A. Acute appendicitis

B. Acute diverticulitis

C. Strangulated obstruction

D. Acute cholecystitis

E. Acute pancreatitis

. A 27-year-old man developed watery, foul-smelling diarrhea, spasmodic pain,
and fever on the 8th day after appendectomy for gangrenous acute appendicitis
and taking clindamycin and tobramycin for a week and leukocytosis. What
complications did the patient have?

A. Obstructive jaundice

B. Cancer of sigmoid

C. Strangulated obstruction

D. Torsion of an ovarian cyst

E. Pseudomembranous colitis

. A 63-year-old woman developed constant moderate pain in the left lower
abdomen, low-grade fever, and leukocytosis 6 hours ago. A dense painful
infiltrate 1s palpated without peritoneal signs. Similar attacks have already been

86



noted three times before (she was treated with antibiotics as an inpatient). What
s it?
A. Acute appendicitis
B. Cecal carcinoma
C. Strangulated obstruction
D. Acute diverticulitis
E. Torsion of an ovarian cyst

8. A 24-year-old woman suddenly developed widespread pain in the lower abdomen,
loss of consciousness. On examination, the patient is pale, tachycardia and
hypotension are detected. The abdomen is moderately swollen and painful,
hemoglobin 70 g/l. Abdominal injury denied. She has been taking birth control
pills since she was 16 years old. What is it?
A. Acute cholecystitis
B. Obstructive jaundice
C. Aortic aneurysm rupture
D. Torsion of an ovarian cyst
E. Acute pancreatitis

9. A 56-year-old man suddenly develops intense, cramp-like pain in the right lower
back, radiating in right testicle, after which blood appeared in the urine. What is
it?
A. Acute appendicitis
B. Ureteral colic
C. Strangulated obstruction
D. Torsion of an ovarian cyst
E. Rupture of abdominal aorta

10. A 42-year-old man with a history of ulcers for more than 6 years developed a
sharp stabbing pain in the upper half of the abdomen at night. During the physical
examination, there is dull tension in the abdominal muscles and peritoneal signs.
X-ray — pneumoperitoneum. What is it?
A. Acute appendicitis
B. Cecal carcinoma
C. Perforated gastric ulcer.
D. Acute pancreatitis
E. Gallstones, with biliary colic

Keys for tests

1 2 3 4 5 6 7 8 9 10
E C E C A E D C B
Materials for the independent teaching of students
Main tasks Notes (instructions)
Repeat:

-To represent the methods of diagnostics
of diseases of abdominal cavity as a table
-To make the flow diagram of
mechanisms pains in abdomen

— Anatomy of organs of abdominal
cavity, structure of the liver.
Anatomy and features of blood
circulation of the spleen.
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Physiology peritoneum of abdominal
cavity and pelvic peritoneum
Pathogenesis of abdominal disease
and  innervations  organs  of
abdominal cavity.

Morphological changes in the organs
of abdominal cavity at disease
Clinical displays and methods of
diagnostics of peritonitis
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TOPIC 2. SYSTEMIC INFLAMMATORY RESPONSE SYNDROME IN
SURGICAL PATIENTS. CRITICAL CONDITIONS IN SURGICAL
PATIENTS

2.1. Systemic inflammatory response syndrome in surgical patients. Pathogenesis,
significance in various diseases and injuries. Therapeutic tactics.

Overview.

The body's inflammatory response to injury and the activation of cellular
processes are naturally designed to restore tissue function and eliminate harmful
microorganisms. Minor injuries that last for a short time are typically followed by a
recovery of function with minimal treatment. In contrast, significant damage to the
body triggers a strong inflammatory response, which, if not properly and promptly
managed, can result in multiple organ failure and negatively affect patient survival.
Understanding how the body mobilizes and regulates the inflammatory response offers
a foundation for developing interventions and treatments for surgical patients. The
maturation of minimally invasive techniques for major surgery during the last decade
has brought complementary perspectives to the injury response paradigm, and the
immunologic benefits for these surgical approaches are undergoing validation.
Furthermore, the sequencing of the human genome and available technology such as
deoxyribonucleic acid (DNA) microarray analysis potentially affords surgeons
additional tools to profile the genetic mechanisms governing the host response to
injury.

Infections with HIV leading to acquired immune deficiency syndrome (AIDS)
have been the focus of considerable academic attention during the past 20 years. This
infection is an indolent process that potentially requires a full decade, even in the
untreated patient, from the time of acute infection before immunosuppression becomes
clinically significant. Surgical problems in the HIV patient include abnormal
presentation of common illnesses but also include unique problems that are
consequences of the acquired immunosuppression.

Educational aims:

— Interrogation and clinical inspection of patients with SIRS, sepsis.
— To determine the etiologic and pathogenic factors of SIRS, sepsis.
— To develop a plan of examination of the patients with SIRS, sepsis.
— To estimate results of laboratory data.

— To make and formulate a diagnosis of SIRS, sepsis.

— To estimate efficiency of treatment and prognosis of disease.

— The stages of AIDS, clinical picture, diagnosis, surgical aspects.

A student must know:

— Etiology and pathogenesis of SIRS, sepsis.

— Manifestation of SIRS, sepsis.

— Modern methods of diagnosis of SIRS, sepsis.
— Significance in different diseases and traumas
— The choice of diagnostic and curative tactics.
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— Algorithm of intensive therapy implementation.
— Surgical aspects of AIDS.

A student must be able to:

— Collect and estimate anamnesis of the patients with SIRS, sepsis.

— Use methods of examination patients with SIRS, sepsis.

— Set the algorithm of examination patient with SIRS, sepsis.

— Estimate the results of laboratory, instrumental inspection of patients.

— Determine optimum medical tactics for a concrete patient (conservative,
surgical), and in the case of SIRS, sepsis, with AIDS complicated surgical
pathology.

— To prove necessity of pre-operation preparation of patient and to define the
operation of choice depending on localization, age, sex.

Terminology.
Term Definition
is the pathological reaction in which fluid and circulating
: leukocytes accumulate in extravascular tissues in response to
Infection

injury or infection, typically originating from a detectable
source of microbial harm.

involves highly complex processes with multiple cell types and
numerous humoral mediators. SIRS is diagnosed when two or
more of the following criteria are met:

Temperature >38°C or <36°C,

SIRS Heart rate >90 beats/min,

Respiratory rate >20 breaths/min or PaCO2 <32 mm Hg or
mechanical ventilation,

White blood cell count >12,000/L or <4000/L or >10% band
forms

refers to SIRS caused by infection, with both an identifiable

Sepsis source of infection and SIRS present

Severe sepsis is characterized as sepsis (defined above) combined with the
presence of new-onset organ failure

is a state of acute circulatory failure identified by the presence
of persistent arterial hypotension (systolic blood pressure <90
Septic shock mm Hg) despite adequate fluid resuscitation, without other
identifiable causes (sepsis + cardiovascular collapse (requiring
Vasopressor support))

is a blood-borne infection that is transmitted to the susceptible

HIV host after percutaneous or a mucus membrane exposure to
infected blood or body fluids.

AIDS is infections with HIV leading to acquired immune deficiency
syndrome
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Content:

The systemic response to injury can generally be divided into two phases: (1) a
proinflammatory phase, which involves the activation of cellular processes aimed at
restoring tissue function and eliminating invading microorganisms, and (2) an anti-
inflammatory or counter-regulatory phase, which is crucial for preventing excessive
proinflammatory responses and restoring balance in the body. Although the terms used
to describe different aspects of systemic inflammation are often used interchangeably,
each term has specific criteria that distinguish it from the others.

Systemic phase of infection: sepsis

If local circumscription of infection is impossible either by removing the bacteria
or by abscess formation, micro-organisms eventually invade the bloodstream and may
reach distant organs. The presence of bacteria in the bloodstream (bacteremia) occurs
transiently in healthy individuals too. In patients, bacteria often will be found on the
intravascular portion of catheters. Nontoxin-producing, mostly nonmultiplying
bacteria can sometimes be isolated by blood culture, but these cause no or only mild
systemic symptoms. Bacteremia may, however, progress to systemic disease,
especially in immunocompromised and postoperative patients. If the condition persists
and is associated with multiplication of bacteria in the bloodstream, and large numbers
of bacteria die as they are attacked by host defense mechanisms, then large quantities
of bacterial cell-wall structures (endotoxins) are liberated and a serious state of
infection termed sepsis ensues.

Sepsis is characterized not only by invasion and multiplication in the bloodstream
of large numbers of bacteria but also by the potential for subsequent sudden overload
of the host with endotoxins and cytokines, leading to septic shock. Key to this process
i1s a small molecule — nitric oxide — that when excessively produced will block
mitochondrial energy generation by inhibiting Krebs' cycle enzymes and cells are
running out of fuel for life. Clinically we then observe sequential organ dysfunction.
Sepsis is the clinical, symptomatic state resulting from the host response to bacteremia.
Liberated bacterial exo- and endotoxins are deleterious to many organ functions;
equally, cytokine mediators of host defenses are potentially damaging if their
downregulation fails. If not treated successfully, the patient may die immediately of
septic shock or later following multisystem organ failure: 1 ng endotoxin/kg body wt
results in irreversible shock and death within 2 h. Clinical symptoms of sepsis include
the following. Fever is usually is high, spiking, and accompanied by chills. Tachycardia
accompanies or precedes the fever and is proportional to it. The total leukocyte count
may not be particularly abnormal in sepsis and may even be low, due to the
consumption of polymorphs. The differential count is more reliable: there is always a
shift to the left. Petechial lesions may be seen in the skin or conjunctiva of patients
suffering from sepsis caused by streptococci, meningococci, or pseudomonads.
Anemia secondary to hemolysis may appear rapidly when sepsis is due to
staphylococci, pseudomonads, coliforms, or clostridia. During the initial,
hyperdynamic phase of septic shock the peripheral vasodilation is explained by a
circulatory response that aims to compensate for the inability of cells to use oxygen.
The last stage of septic shock is hypodynamic, due to cell death. Shock is common in
sepsis caused by Gram-negative organisms, but occurs relatively less often with Gram-
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positive infections. Metastatic abscesses, especially of the bone, brain, or spleen, are
not unusual after a septic episode: any injured tissue is easily infected during sepsis.
Diagnosis is aided by a high index of suspicion.

Thermolabile exotoxins are released by living bacteria, particularly the Gram-
positive; thermostable endotoxins are released by all bacteria after death. Endotoxins
are complex moieties of high molecular weight consisting of phospholipids,
polysaccharides, and proteins derived from the outer cell wall, particularly of Gram-
negative rods such as Escherichia coli. Clinically measurable effects of endotoxin
include fever, consumptive coagulopathy, increased vagotonus, hyperglycemia
followed by hypoglycemia, leucopenia or leukocytosis, increased plasma lipids,
release of hepatic enzymes, thrombocytopenia, and a reduced serum iron. Low doses
of endotoxin primarily affect the reticuloendothelial system. Animal studies have
shown a marked reduction in the clearance of particulates such as colloidal carbon
during endotoxemia. Mediators such as collagenases, pyrogenic prostaglandins, and
coagulation factors are released from macrophages; after 7 days, antibodies against
endotoxin are produced. Endotoxins act directly on the hypothalamic temperature-
regulation center to cause fever, reinforcing the activity of pyrogenic substances
released from dying neutrophils. Erythropoiesis is shifted from the bone marrow to the
spleen, resulting in leucopenia followed by leukocytosis after 2 to 6 h. In small doses,
endotoxins increase phagocytic activity and bacterial killing. Thrombocytopenia,
accompanied by aggregation and lysis of thrombocytes, results in the release of ADP,
vasoactive amines, histamine, serotonin, and platelet factor III, which in turn may lead
to consumptive coagulopathy. In the extrinsic coagulation system, endotoxins cause
release of a tissue factor derived from macrophages, as well as platelet factors and
thromboplastins. In the intrinsic system, factor XII (Hageman factor) is activated,
leading to disseminated intravascular coagulation. Endotoxin has a profound effect on
metabolism. Initially it induces hyperglycemia, which is followed after several hours
by hypoglycemia. Hyperlipidemia results from altered metabolism of free fatty acids,
cholesterol, phospholipids, and triglycerides. Protein synthesis by the liver is
stimulated; lactate dehydrogenase, transaminases, and phosphokinases are released,
increasing their serum concentrations. Release of adrenocorticotrophic hormone,
cortisone, and growth hormone is increased; thyrotropin and luteinizing hormone are
not affected. Plasma iron and total iron-binding capacity are reduced. A vagotonic
effect results in loss of thirst and appetite, stomach emptying is delayed, and diarrhea
may occur.

Pathogenesis of inflammation

Central Nervous System Regulation of Inflammation. The central nervous
system plays a key role in regulating the inflammatory response through autonomic
signaling, which is mainly involuntary. Traditionally, the autonomic system manages
functions like heart rate, blood pressure, respiratory rate, gastrointestinal motility, and
body temperature. Additionally, the autonomic nervous system regulates inflammation
in a reflexive manner, similar to the patellar tendon reflex. Inflammation originating
from a specific area sends signals to the hypothalamus, which then rapidly transmits
anti-inflammatory messages back to the site of inflammation to reduce the release of
inflammatory mediators by immune cells. Research by Tracey and colleagues has
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shown that the parasympathetic nervous system, via acetylcholine, plays a role in
inhibiting inflammation by reducing tissue macrophage activation. Cholinergic
stimulation directly decreases the release of proinflammatory mediators like TNF-a,
IL-1, IL-18, and high-mobility group protein (HMG-1) from tissue macrophages,
without affecting the anti-inflammatory cytokine IL-10. This effect is supported by the
discovery of acetylcholine (nicotinic) receptors on macrophages. Vagal stimulation has
a variety of effects, including lowering heart rate, enhancing gut motility, dilating
arterioles, and regulating inflammation. Unlike humoral anti-inflammatory mediators
that circulate in the bloodstream, vagal nerve signals are targeted directly at the site of
injury or infection, acting rapidly in real time. Preclinical studies suggest that impaired
cholinergic activity in the vagus nerve could lead to an increased proinflammatory
response in critically ill patients.

Hormonal Response to Injury. The hormonal response to injury involves various
chemical classes of hormones, including polypeptides (e.g., cytokines, glucagon,
insulin), amino acids (e.g., epinephrine, serotonin, histamine), and fatty acids (e.g.,
glucocorticoids, prostaglandins, leukotrienes). Hormone receptors activate signals
through three primary pathways: receptor kinases (such as insulin and insulin-like
growth factor receptors), G-protein-coupled receptors (such as those for
neurotransmitters and prostaglandins), and ligand-gated ion channels that regulate ion
transport. These receptors often use secondary signaling pathways to amplify the initial
response. Hormone signals are also mediated by intracellular receptors that bind both
to the hormone and the targeted gene sequences in the DNA. These receptors can be
located in the cytosol or nucleus. A key example is the glucocorticoid receptor, which
is typically bound to heat shock proteins (HSP) in the cytosol. When glucocorticoid
binds to the receptor, the HSP dissociates, activating the receptor-ligand complex,
which then moves to the nucleus. Almost all hormones of the hypothalamic-pituitary-
adrenal (HPA) axis affect the body's response to injury and stress, with some directly
influencing the inflammatory response and having immediate clinical impact.

Mediators of Inflammation

Cytokines are among the most powerful mediators of the inflammatory response.
When acting locally at the site of injury or infection, they help eliminate invading
microorganisms and facilitate wound healing. However, an excessive production of
proinflammatory cytokines in response to injury can lead to hemodynamic instability
(e.g., septic shock) or metabolic disturbances (e.g., muscle wasting). If left unchecked,
these exaggerated responses can result in end-organ failure and death. Anti-
inflammatory cytokines, which are part of the inflammatory cascade, counteract the
excessive effects of proinflammatory cytokines. Nevertheless, inappropriate release of
anti-inflammatory mediators can compromise the immune system, making the patient
more vulnerable to severe infections.

Heat Shock Proteins are produced in response to various stressors such as
hypoxia, trauma, heavy metals, and hemorrhage. HSPs are intracellular proteins that
act as protectors against the harmful effects of traumatic stress. The synthesis of HSPs
is triggered by gene induction through the heat shock transcription factor.

Reactive oxygen metabolites which are short-lived and highly reactive molecules,
contribute to tissue injury by oxidizing unsaturated fatty acids in cell membranes.
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These oxygen radicals are generated during processes involving anaerobic glucose
oxidation and the reduction of oxygen into superoxide anions. The superoxide anion is
further converted into other reactive species like hydrogen peroxide and hydroxyl
radicals. Activated leukocytes are potent producers of reactive oxygen metabolites,
which can damage cells. However, cells are generally protected from their own reactive
oxygen species by antioxidants such as glutathione and catalases.

Kallikrein-Kinin System involves the production of bradykinins, which are potent
vasodilators. These are generated through the breakdown of kininogen by the serine
protease kallikrein. Prekallikrein, the inactive form of kallikrein, is activated by factors
like Hageman factor, trypsin, plasmin, and certain surfaces. Kinins increase capillary
permeability and tissue edema, cause pain, inhibit gluconeogenesis, and promote
bronchoconstriction. They also contribute to renal vasodilation, reducing renal
perfusion pressure and triggering renin formation. This, in turn, activates sodium and
water retention through the renin-angiotensin system.

Serotonin (5-hydroxytryptamine, 5-HT), a neurotransmitter derived from
tryptophan, is found in chromaffin cells of the intestine and in platelets. It is often
secreted in excess in patients with midgut carcinoid tumors. Serotonin causes
vasoconstriction, bronchoconstriction, and platelet aggregation, and acts as a
myocardial chronotrope and inotrope. Although serotonin is released during injury, its
exact role in the inflammatory response is not fully understood.

Histamine, which is derived from histidine and stored in neurons, skin, gastric
mucosa, mast cells, basophils, and platelets, is released when calcium levels increase.
There are two types of histamine receptors: H1 and H2. H1 receptor activation leads to
bronchoconstriction, increased intestinal motility, and enhanced myocardial
contractility, while H2 receptor activation inhibits histamine release. Both receptor
types contribute to hypotension, blood pooling, increased capillary permeability,
decreased venous return, and myocardial failure. Elevated histamine levels have been
observed in conditions such as hemorrhagic shock, trauma, thermal injury,
endotoxemia, and sepsis.

Pathogens in surgical infections

This overview of pathogens responsible for surgical infections is not a complete
review, but rather it highlights key distinctions and classifications that help organize
the vast body of information related to bacterial flora in surgical infections and the
antibiotic susceptibility patterns of these pathogens. Pathogenic bacteria in surgical
infections are generally categorized into two groups: aerobic and facultative bacteria,
and anaerobic bacteria. Further classifications include gram-positive and gram-
negative bacteria, as well as bacilli (rods) and cocci. The majority of surgical infections
are caused by endogenous bacteria. Specific bacteria reside in specific parts of the
body, and during a surgical procedure, the exposed anatomical areas are typically the
source of microorganisms that cause infection. Familiarity with the body’s normal
microbial flora is crucial, as it helps direct prophylactic antibiotic use, initiate empirical
therapy, and identify the origin of infections, particularly when blood cultures are
positive. Understanding bacterial classifications is also helpful, as it may take up to 72
hours to obtain a final culture result for a specific bacterium; however, Gram staining
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and biochemical tests can provide early indications regarding which group of bacteria
may be responsible for an infection.

Among the Gram-positive cocci relevant to surgeons, staphylococci and
streptococci are of major importance. Staphylococci are divided into coagulase-
positive and coagulase-negative strains. Coagulase-positive staphylococci, notably S.
aureus, are the most common pathogens in wounds and incisions that are not
contaminated with endogenous bacteria. These bacteria are typically resistant to
penicillin, requiring treatment with penicillinase-resistant antibiotics. Extensive use of
these antibiotics has led to the emergence of methicillin-resistant Staphylococcus
aureus (MRSA), which, while not more intrinsically pathogenic than other
staphylococci, is more difficult to treat due to antibiotic resistance. MRSA prevalence
varies by region but has been rising in the past two decades, now appearing more often
in community-acquired infections. Patients from long-term care facilities, those with a
history of hospitalization, antibiotic treatments, diabetes, or dialysis are at higher risk.
MRSA treatment typically involves vancomycin, quinupristin/dalfopristin, or
linezolid. There has also been the emergence of S. aureus strains with reduced
susceptibility to vancomycin, and more recently, strains with high-level resistance.
This trend suggests that the number of such strains will increase in the future.

Coagulase-negative staphylococci, once considered contaminants and harmless
skin flora, can cause serious infections in the right clinical context, especially in
patients who have been compromised by trauma, extensive surgery, or metabolic
disease, and who have invasive vascular devices. These staphylococci are the leading
cause of nosocomial bacteremia and are often associated with infections of
intravascular devices. They can also cause endocarditis, prosthetic joint infections,
vascular graft infections, and postsurgical mediastinitis. Most coagulase-negative
staphylococci are methicillin-resistant, and while many infections linked to
intravascular devices can be resolved by simply removing the device, empiric antibiotic
therapy should include vancomycin, quinupristin/dalfopristin, or linezolid.

The streptococcal species include B-hemolytic streptococci (notably group A or
S. pyogenes), S. pneumoniae, and other a-hemolytic streptococci. While these species
were once uniformly sensitive to penicillin G and other f-lactam antibiotics, penicillin-
resistant S. pneumoniae is now common in urban areas. B-hemolytic streptococci,
though not frequently recovered from soft tissue wounds, can cause life-threatening
infections. Other o-hemolytic streptococci or viridans streptococci, which are
commonly found in mucous membranes and skin, may be present in the peritoneal
cavity following upper gastrointestinal perforations, but are rarely the sole cause of
significant surgical infections.

Enterococci (group D streptococci) are often recovered as part of a mixed flora in
intra-abdominal infections, though they are rarely found as the sole cause of surgical
infections. Enterococcal bacteremia associated with surgical infections generally
carries a poor prognosis. The significance of enterococci in surgical infections has
garnered attention due to their relative resistance to antibiotics. No single antibiotic
effectively eradicates deep-seated infections or bacteremia caused by enterococci. The
most effective treatment involves a combination of gentamicin with either ampicillin
(or another advanced-generation penicillin) or vancomycin.
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Aerobic and Facultative Gram-Negative Rods. A wide range of gram-negative
rods are involved in surgical infections, primarily from the Enterobacteriaceae family,
which includes facultative anaerobic bacteria such as Escherichia, Proteus, and
Klebsiella. These genera, known as "easy gram-negative rods," are common in mixed
surgical infections and are generally sensitive to a broad spectrum of antibiotics,
especially second-generation cephalosporins. Other genera within Enterobacteriaceae,
such as Enterobacter, Morganella, Providencia, and Serratia, are also found in surgical
infections but tend to exhibit greater intrinsic resistance to antibiotics, categorized as
"difficult gram-negative rods."

Empiric treatment for infections caused by these more resistant organisms
typically involves third-generation cephalosporins, expanded-spectrum penicillins,
monobactams, carbapenems, quinolones, or aminoglycosides. In some areas, these
bacteria have developed extended-spectrum [B-lactamase (ESBL) enzymes that can
deactivate third-generation cephalosporins, making them harder to treat. Infections
caused by these organisms are more frequently associated with hospital-acquired and
postoperative infections. In contrast, gram-negative rods from community-acquired
infections, such as uncomplicated appendicitis or diverticulitis, are less likely to exhibit
antibiotic resistance.

Obligate aerobic gram-negative rods like Pseudomonas and Acinetobacter species
can also be found in surgical infections, particularly in hospital-associated pneumonias
in surgical patients, but also in the peritoneal cavity or severe soft tissue infections.
These organisms are often resistant to antibiotics and require treatment with specific
antipseudomonal antibiotics, such as ceftazidime, cefepime, aztreonam,
imipenem/cilastatin,  meropenem,  ciprofloxacin, acylureido-penicillin,  or
aminoglycosides. However, Acinetobacter species are resistant to aztreonam, and some
strains exhibit resistance to even the most effective antibiotics. Empirical treatment
often involves using two antibiotics until susceptibility testing results are available, as
this approach ensures that at least one effective drug will remain available if resistance
develops.

Stenotrophomonas maltophilia, previously known as Pseudomonas or
Xanthomonas maltophilia, is uniformly resistant to imipenem and meropenem and is
frequently encountered as an emerging pathogen when these carbapenems are used
empirically for treating serious infections.

Anaerobic bacteria are the most numerous inhabitants of the gastrointestinal tract,
including the mouth. The most common anaerobic isolate in surgical infections is
Bacteroides fragilis. Other common anaerobic species with significant resistance to
many B-lactam antibiotics include Bacteroides thetaiotaomicron. The most effective
antibiotics for these species are metronidazole, clindamycin, chloramphenicol,
imipenem, meropenem, and ertapenem, as well as combinations of penicillin and a -
lactamase inhibitor (e.g., ticarcillin/clavulanate, ampicillin/sulbactam, and
piperacillin/tazobactam).

Other anaerobic species commonly recovered from surgical infections, though
with less significant resistance patterns, include Bacteroides melaninogenicus and
many anaerobic cocci. Clostridium species are also important anaerobic pathogens in
surgical infections, especially in necrotizing soft tissue infections. These gram-
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positive, spore-forming rods, while capable of surviving for some time in the presence
of oxygen, require an anaerobic environment to grow, invade, and produce the toxins
responsible for their virulence. In infections, Clostridium species do not form spores,
so gram-stained material from a soft tissue infection shows only gram-positive rods
without spores. Notable species include Clostridium difficile (which causes
pseudomembranous colitis) and Clostridium tetani (which causes tetanus).

The prevention of tetanus relies solely on active and passive immunization, not
antibiotic treatment. Anaerobic bacteria are particularly relevant in surgical infections
because they thrive in environments with low oxidation-reduction potential, conditions
incompatible with the survival of healthy tissue. The presence of anaerobes in soft
tissue infections or in the blood suggests that these bacteria are multiplying in necrotic
tissue. The gastrointestinal tract is the primary source of anaerobic bacteria, so
infections involving anaerobes typically indicate a breach in the integrity of the
gastrointestinal tract. Such conditions require surgical correction, making surgical
intervention essential for most anaerobic infections, excluding lung abscesses.
Anaerobic bacteremia, in particular, necessitates a search for abscesses or enteric
lesions that require surgical treatment.

Diagnosis

History and physical examination The early accurate diagnosis of surgical
infections 1s essential: delayed treatment can result in dissemination, verwhelming
sepsis, and multisystem organ failure. The history and physical examination are the
surgeon's most important diagnostic tools. The classic signs of tumor, rubor, calor,
dolor and functio laesa are indicative of localized surgical infections. Clinical
symptoms of systemic sepsis include disturbed sensorium, tachypnea, tachycardia,
hypotension, fever, oliguria, and high-output heart failure. In postoperative patients,
the sudden appearance of tachypnea and hypotension suggests Gram-negative sepsis.
This condition has a potential mortality of 30 to 50 per cent, but early diagnosis and
treatment markedly improves the chances of survival. The entire body must be
examined; all dressings should be removed. Inspection and palpation of a suspicious
area may reveal the first three of the classical signs of infection. Removal of the
dressing around an intravenous cannula may reveal purulent drainage or
thrombophlebitis. Rectal examination may show tenderness and induration as signs of
a developing pelvic abscess. Auscultation of the chest may reveal the presence of
pneumonia before it is evident on a chest radiograph. The patient should be examined
for clues to the source of the infection, such as pain or redness in the surgical wound
or at an intravenous infusion site, or purulent sputum, cough, pleuritic pain, rales, or
dullness in the chest, diarrhea, dysuria, or flank pain. A foul-smelling odor may lead to
the site of an anaerobic infection. Pain in the shoulder and an immobile diaphragm
suggest a subphrenic abscess. A pelvic or prostatic mass on rectal examination may
indicate an abscess, and headache or nuchal rigidity may indicate an infection of the
central nervous system.

Hematology, wrinalysis, and radiologyMost bacterial infections produce
leukocytosis and, more importantly, a shift to the left in the differential count or a
relative lymphopenia. This increase in the proportion of the more immature forms of
polymorphonuclear leukocytes may signal infection before an abnormal total leukocyte
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count is evident. The differential count may also reveal lymphocytosis in viral
infections, monocytosis in tuberculosis, eosinophilia in parasitic infections or
hypersensitivity reactions (drug allergy), and toxic degranulation of leukocytes in acute
bacterial infection. A low white count or a leukemoid response (a total white count of
over 25 000 cellss/mm ) may be seen in sepsis in general, and in pneumococcal
pneumonia, liver abscess or cholangitis, infected pancreatic necrosis, necrotic bowel,
or retroperitoneal phlegmon in particular. Leukopenia is a sign of overwhelming
bacterial infection and carries a bad prognosis. Viral infection, typhoid perforation of
the bowel, or tuberculosis may also present with leukopenia. Anemia may be associated
with infection caused by bacteria, such as Clostridium perfringens, group A
streptococci, or coagulase-positive staphylococci, that produce hemolytic enzymes.
Routine chest films may reveal generalized or focal atelactasis, or may indicate intra-
abdominal infection through signs of gastrointestinal leakage or free air identified
under the diaphragm. In the investigation of patients with suspected intra-abdominal
infection, flat, upright, and decubitus films may reveal a localized air—fluid level,
suggesting an intra-abdominal abscess, or a spreading air-bubble pattern suggestive of
infection with a gas-producing organism. Specialized radiologic procedures may be
helpful in confirming the diagnosis of intra-abdominal abscess. These studies include
ultrasonography and computed tomography (CT). Although a gallium scintiscan may
be helpful in special circumstances, this examination is subject to appreciable error and
is difficult to interpret in a patient who has had a recent operation.

Bacteriology Observation of exudates and secretions such as wound drainage,
urine, and sputum for odor, color, and consistency may be useful in diagnosis. Grape-
like odors occur with pseudomonal infections, urea-like odors with Proteus infections,
and feculent odors with anaerobic organisms such as Bacteroides, fusobacteria,
clostridia, and peptostreptococci. A Gram stain offers the earliest clue to the cause of
an infection, particularly when a specific monobacterial infection is suspected. Since
surgical infections are mostly due to multiple infecting organisms that are obligate or
facultative anaerobes, the Gram stain usually shows a variety of pathogenic bacteria.
Note should be taken of the numbers of polymorphonuclear leukocytes on the slide
(few, many, loaded) and whether organisms can be seen inside them. Acid-fast and
fungal stains can be used if such infections are likely.

Technique of obtaining the specimen Purulent material from the deepest aspect
of the wound should be aspirated into a syringe and any air evacuated. Pus is the best
medium in which to preserve bacteria for transport to the laboratory. The capped
syringe is sent for aerobic and anaerobic culture, and for assay of antibiotic sensitivity.
Alternatively, a moist swab can be used to obtain bacteria from a site of suspected
infection. Ideally, anaerobic specimens should be transported immediately in a CO -
filled tube and plated within 1 h of 2 sampling; fastidious organisms may otherwise
die, resulting in a false-negative culture result. If the specimen is held overnight, it
should be placed in an anaerobic sterile vial or tube; under no circumstances should an
anaerobic specimen be refrigerated. Generally speaking, E. coli (aerobe) and
Bacteroides fragilis (anaerobe) are the usual causes of wound infection following
gastrointestinal or gynecologic operations, while streptococci, staphylococci, and
peptostreptococci are the usual causative organisms when intra-abdominal viscera have
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not been resected or opened. Blood cultures are helpful in guiding the specific
antibiotic therapy of serious infections if the empirically started, initial antibiotics fail.
Following careful disinfection of the venepuncture site with an iodophor preparation,
blood samples should be obtained for aerobic and anaerobic culture. Blood should not
ordinarily be drawn for culture through an existing intravenous needle or catheter. It is
important to obtain a number of blood cultures from different sites and at different
times. Once the patient chills and a fever spike is observed, most bacteria have already
been killed by host defense mechanisms and blood cultures will be negative. It is
possible, however, to predict the time of the next bacteremic episode, because fever
spikes occur intermittently. Drawing four blood samples at hourly intervals before the
next peak will increase the likelihood of a positive culture. If the patient is receiving
treatment with antimicrobial drugs, a drug-removing device is helpful in obviating
antimicrobial action during culture.

Sensitivity tests need to be interpreted appropriately and with caution since they
are not always reproducible and are an oversimplification of the complex foundations
upon which antimicrobial chemotherapy is based. Disc diffusion tests are highly
sensitive to small technical and environmental changes. Their results may not correlate
well with the actual minimal inhibitory or bactericidal concentration of an antibiotic,
or with the concentration of antibiotic achieved at the site of infection with the chosen
dosage. While important for epidemiologic purposes, routine disc sensitivity tests are
generally of little value in guiding an individual patient's antibiotic therapy. The
minimal inhibitory concentration (MIC), or the minimal bactericidal or fungicidal
concentrations, are more useful clinically, because antimicrobial dosing can be
adjusted to achieve and sustain antibiotic concentrations at the focus that are three to
four times in excess of the concentration required to kill bacteria in the test-tube.

Therapy of surgical infections

All wounds, whether made at the operating table or resulting from trauma, expose
normally sterile tissue and provide an environment for bacterial growth. Infections can
be minimized if wound management follows these principles.

— Tissue should be handled gently, and operative trauma kept at a minimum.

— Further contamination should be minimized by use of aseptic techniques.

— Devitalized tissue, debris, and traumatic foreign bodies should be removed.

— Complete hemostasis should be achieved.

— Blood supply is essential for healing and should not be impaired.

— Formation of dead space should be avoided during closure.

— The wound should be closed by layer-to-layer approximation without tension.

— Operative time should be kept to a minimum to reduce the numbers of bacteria

entering the wound.

— The wound may be irrigated with liberal amounts of sterile saline/Ringer's

lactate solution prior to closure.

Basic understanding of how the body defends itself against infection is essential
to a rational application of surgical and other therapeutic principles to the control of
infection.
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General principles of therapy

The goal of antibiotic therapy is to achieve concentrations at the site of infection
that exceed the minimum inhibitory concentration (MIC) for the pathogens causing the
infection. In cases of mild infections, such as those treated on an outpatient basis, oral
antibiotics can often be effective if appropriate choices are available. However, in
severe surgical infections, the systemic response to infection may impair
gastrointestinal absorption of antibiotics, making oral therapy unreliable. Additionally,
in intra-abdominal infections, gastrointestinal function is often compromised.
Therefore, initial antibiotic therapy for surgical infections is typically started
intravenously to ensure reliable drug delivery.

Each patient with a serious infection must be evaluated daily (or more frequently)
to assess their response to treatment. If no clear improvement is observed within 2 to 3
days, it is common to reconsider the treatment strategy. The key question to ask is:
Why is the patient failing to improve? Possible reasons include:

— The initial surgical procedure was inadequate.

— The initial procedure was adequate, but a complication has developed.

— A superinfection has occurred at a new site.

— The drug dosage is insufficient.

— A different or additional drug is needed.

Unless the initial choice of antibiotics was inappropriate (e.g., failure to provide
coverage for anaerobes in intra-abdominal infections), the choice of antibiotics is
generally not the main cause of treatment failure. It is essential to address the
underlying reason for lack of improvement before switching antibiotics.

Duration of Antibiotic Therapy

Once the patient shows signs of clinical improvement, the decision to stop
antibiotics must be made. While there is no universally recommended duration for
antibiotic treatment in surgical infections, the general approach is to support local host
defenses until they can control the infection. In cases where an abscess has been
drained, antibiotics help prevent the spread of infection in the newly opened tissue
planes. Typically, after 3 to 5 days of antibiotic therapy, the local inflammatory
response (e.g., new capillary formation and infiltration by immune cells) is sufficient
to control the infection.

For deep-seated or poorly localized infections, a longer course of antibiotics may
be necessary. A general guideline is to continue antibiotics until the patient has shown
clinical improvement, which may include:

— Improved mental status

— Return of normal bowel function

— Resolution of tachycardia

— Spontaneous diuresis

Additionally, a normal body temperature for 48 hours or more is often considered
a sign of improvement.

Although shorter courses of antibiotics may sometimes be sufficient, there is no
definitive data to support a specific ideal duration. With the advent of potent systemic
antibiotics that can be administered orally, studies have shown that patients with intra-
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abdominal or other severe infections may be treated initially with intravenous
antibiotics and then switched to oral antibiotics to complete the course. This approach
can reduce overall treatment costs but also carries the risk of unnecessarily prolonging
the duration of antibiotic therapy.

In some cases, physicians may be tempted to discharge patients with oral
antibiotics, simply because it is easier, when previously they would have been sent
home without antibiotics. However, this temptation should be avoided to ensure
appropriate management of the infection.

White Blood Cell Count and Antibiotic Therapy

The white blood cell count (WBC) may not return to normal after stopping
antibiotics, but it can provide important information about the patient's condition:

— Normal WBC: If the WBC normalizes, the likelihood of further infections is

low.

— Elevated WBC: If the WBC is elevated, new or ongoing infections may be
present. However, continuing antibiotics usually does not prevent new
infections. The best approach is to stop the current antibiotics and closely
monitor the patient for further developments.

When selecting an antibiotic for empiric treatment, the following guidelines

should be followed:

— Coverage of presumed microorganisms: Start with broad-spectrum antibiotics
that can later be narrowed down based on the specific microorganism isolated.
Anaerobic antibiotics should be avoided unless necessary, as these bacteria
play an essential role in maintaining the gastrointestinal microenvironment.

— Antibiotic penetration to the infection site: The antibiotic chosen should be
able to reach the infection site. For urinary tract infections (UTIs) and
cholangitis, antibiotics with high renal and biliary concentrations,
respectively, should be selected. Skin, lungs, and central nervous system
tissue concentrations should be considered for infections in these areas.

— Toxicity: Toxicity, especially in critically ill patients, should be considered.
These patients may have unpredictable bioavailability and therapeutic/toxic
level ranges. When using an antibiotic with significant toxic side effects, close
monitoring of blood levels and organ function is essential.

— Aggressive dosing: Whenever an antibiotic regimen is initiated, it should be
dosed aggressively. The volume of redistribution in these patients is
unpredictable, especially as they often receive aggressive fluid resuscitation
and support.

— Time limit for antibiotic therapy: Set a clear time limit for how long antibiotics
will be administered.

A superinfection are new infections that develop during antibiotic treatment for
the original infection. Antibiotics exert selective pressure on the patient's endogenous
flora and on exogenous bacteria colonizing vulnerable sites. Resistant bacteria that
remain can then become pathogens in superinfections. Respiratory tract infections are
common superinfections during intra-abdominal infections, with the risk of pneumonia
increasing with the severity of the abdominal infection.
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In hospitalized patients, superinfections occur in 2% to 10% of those receiving
antibiotics, depending on underlying risk factors. The best preventive measure is to
limit the dose and duration of antibiotics to what is absolutely necessary and to remain
vigilant about the possibility of superinfections.

The use of broad-spectrum antibiotics in recent decades has led to an increasing
incidence of fungal superinfections. Antibiotic-associated colitis, caused by “C.
difficile”, is a significant concern in hospitalized patients. It can range from mild and
self-limited to rapidly progressive, leading to death. The key to managing C. difficile
colitis is early recognition. Diagnosis is best confirmed by detecting C. difficile toxin
in stool. In severe cases, endoscopy can reveal characteristic mucosal changes.
Treatment includes supportive care with fluids and electrolytes, discontinuation of the
offending antibiotic (if possible), and oral metronidazole. Vancomycin should be
reserved for metronidazole-resistant cases. In rare instances, emergency colectomy
may be needed when the colitis is unresponsive to medical treatment.

Antibiotic resistance is an escalating issue, especially in ICU patients. It leads to
prolonged hospital stays, increased healthcare costs, and, most importantly, higher
morbidity and mortality from infections that are not adequately treated. Resistance can
be classified into two types:

1. Intrinsic resistance: When a species is inherently resistant to a particular
antibiotic (e.g., gram-negative bacteria to vancomycin).

2. Acquired resistance: When the genetic composition of a bacterium changes,
either through intrinsic changes or by acquiring resistance genes from other bacteria.
This can involve:

— Decreased intracellular antibiotic concentration due to decreased influx or

increased efflux (e.g., Pseudomonas/Enterobacteriaceae to -lactams).

— Neutralization by inactivating enzymes (most common mechanism, especially

for B-lactam antibiotics).

— Alteration of the antibiotic’s target site, affecting all antibiotics (e.g.,

pneumococcus to penicillin or MRSA to all B-lactam antibiotics).

— Complete elimination of the target by creating new metabolic pathways (e.g.,

VRE).

Antibiotic resistance is primarily mediated by plasmids, which carry genes for
resistance. These plasmids can be exchanged between bacteria, leading to horizontal
gene transfer. Resistance mechanisms can increase the ability of bacteria to survive
even in the presence of antibiotics.

Risk factors for antibiotic resistance include:

— Antibiotic use

— Prolonged hospital stays

— Broad-spectrum antibiotics

— Use of invasive devices (e.g., endotracheal tubes, central lines, Foley

catheters)

— Outbreaks of resistant bacteria

ICU patients are at the highest risk of antibiotic resistance, which correlates with
higher mortality rates. Preventive strategies involve guidelines for antibiotic use,
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narrow-spectrum antibiotics, and non-antibiotic strategies like infection control
practices and hand hygiene. The battle against antibiotic resistance requires a
multidisciplinary approach, including the development of new antibiotics and stringent
infection control practices.

Empiric Antimicrobial Therapy in Severe Sepsis and Septic Shock

Numerous studies highlight the significance of empiric antimicrobial therapy in
patients with severe sepsis syndrome, especially those who develop bacteremia. This
therapy, combined with fluid resuscitation, metabolic support, and control of infection
at the site of origin, plays a critical role in preventing secondary bacteremic events. The
use of institutional and unit-specific sensitivity patterns, along with knowledge of
likely pathogens, is essential for selecting the right antibiotic. Retrospective studies
have shown that appropriate antimicrobial therapy is linked to a two- to three-fold
reduction in mortality rates.

In recent years, several new treatments for patients with severe sepsis or septic
shock have been demonstrated to offer substantial benefits. One key area of focus has
been the use of corticosteroids in patients with septic shock. Corticosteroid therapy was
initially investigated in the late 1980s and early 1990s but failed to show benefit.
However, recent research has renewed interest in corticosteroids for septic shock,
particularly following the discovery that many patients in this condition experience
adrenal insufficiency.

Randomized controlled trials have confirmed that replacement doses of
corticosteroids are beneficial in patients with severe shock. Currently, the
recommended approach is to administer low-dose hydrocortisone (100 mg every 8
hours) to patients with septic shock after conducting a corticotropin stimulation test.
The test involves measuring the baseline cortisol level, followed by administering 250
ug of corticotropin intravenously, and assessing the cortisol level one hour later.
Adrenal insufficiency is diagnosed if the baseline cortisol level is less than 30 pg/dL
or if the cortisol increase after stimulation is less than 9 pg/dL. If normal adrenal
function is confirmed, low-dose steroid therapy should be discontinued.

Nutrition in the surgical patient

The goal of nutritional support in surgical patients is to prevent or reverse the
catabolic effects of disease or injury. Various biological parameters are used to assess
the efficacy of nutritional regimens, but the ultimate validation comes from clinical
outcomes and the restoration of function. Ensuring optimal nutritional support is
critical for improving recovery, particularly for patients who have undergone surgery
or are experiencing significant stress due to illness or injury

Rationale for Parenteral Nutrition The principal indications for parenteral
nutrition are found in seriously ill patients suffering from malnutrition, sepsis, or
surgical or accidental trauma, when use of the gastrointestinal tract for feedings is not
possible. In some instances, intravenous nutrition may be used to supplement
inadequate oral intake. The safe and successful use of parenteral nutrition requires
proper selection of patients with specific nutritional needs, experience with the
technique, and an awareness of the associated complications. As with enteral nutrition,
the fundamental goals are to provide sufficient calories and nitrogen substrate to
promote tissue repair and to maintain the integrity or growth of lean tissue mass. Listed

103



below are situations in which parenteral nutrition has been used in an effort to achieve
these goals:

Newborn infants with catastrophic gastrointestinal anomalies, such as
tracheoesophageal fistula, gastroschisis, omphalocele, or massive intestinal
atresia.

Infants who fail to thrive due to gastrointestinal insufficiency associated with
short bowel syndrome, malabsorption, enzyme deficiency, meconium ileus,
or idiopathic diarrhea.

Adult patients with short bowel syndrome secondary to massive small bowel
resection (<100 cm without colon or ileocecal valve, or <50 cm with intact
ileocecal valve and colon).

Enteroenteric, enterocolic, enterovesical, or high-output enterocutaneous
fistulas (>500 mL/d).

Surgical patients who experience prolonged paralytic ileus following major
surgeries (lasting more than 7 to 10 days), multiple injuries, blunt or open
abdominal trauma, or those with reflex ileus due to various medical diseases
may require nutritional support.

Individuals with normal bowel length but experiencing malabsorption due to
conditions like sprue, hypoproteinemia, enzyme or pancreatic insufficiency,
regional enteritis, or ulcerative colitis.

Adult patients with functional gastrointestinal disorders, such as esophageal
dyskinesia following a cerebrovascular accident, idiopathic diarrhea,
psychogenic vomiting, or anorexia nervosa.

Patients with granulomatous colitis, ulcerative colitis, or tuberculous enteritis,
where major portions of the absorptive mucosa are diseased.

Patients with malignancies, with or without cachexia, where malnutrition
could hinder effective treatment options.

Those who have had unsuccessful attempts to provide adequate nutrition via
enteral tube feedings or have high residuals.

Critically 1ll patients who are hypermetabolic for more than 5 days or in cases
where enteral nutrition is not feasible.

Certain conditions make parenteral nutrition inappropriate. These include:

Lack of a specific goal for patient management, especially in cases where life
extension is futile.

Periods of hemodynamic instability or severe metabolic imbalances, such as
severe hyperglycemia, azotemia, encephalopathy, hyperosmolality, and
electrolyte disturbances, which need to be corrected before attempting
hypertonic intravenous feeding.

Patients with functional gastrointestinal tracts where feeding is feasible, as
this is generally the best route to provide nutrition.

Patients with good nutritional status.

Infants with less than 8 cm of small bowel, as these infants rarely adapt
sufficiently to parenteral nutrition.

Irreversibly decerebrate or dehumanized patients.
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Rationale for Enteral Nutrition Enteral nutrition is generally preferred over
parenteral nutrition due to its lower cost and fewer associated risks. Laboratory studies
have shown that direct nutrient contact in the intestinal lumen helps reduce intestinal
mucosal atrophy compared to parenteral or no nutritional support. Studies comparing
postoperative enteral and parenteral nutrition in patients undergoing gastrointestinal
surgery have shown fewer infections and better acute-phase protein production with
enteral feeding. However, randomized studies involving patients with adequate
nutritional status (albumin > 4 g/dL) undergoing gastrointestinal surgery found no
significant differences in outcomes or complications when enteral nutrition was
compared to maintenance intravenous fluids in the initial postoperative days.

Meta-analysis of critically ill patients shows a 44% reduction in infectious
complications in those receiving enteral nutrition compared to those on parenteral
nutrition. Most studies on severe abdominal and thoracic trauma demonstrate that early
enteral nutrition significantly reduces infectious complications compared to no feeding
or parenteral nutrition. However, in studies for closed-head injury patients, no
significant differences were found between early jejunal feeding and other nutritional
support methods.

Recommendations for Enteral Nutrition

For surgical patients with moderate malnutrition (albumin 2.9 to 3.5 g/dL),
evidence for early enteral nutrition is limited. In these cases, enteral nutrition should
be considered based on the patient's measured energy expenditure and any
complications that might affect recovery, such as anastomotic leaks, sepsis, or failure
to wean from the ventilator. Enteral nutrition is particularly beneficial for patients with
permanent neurological impairments, oropharyngeal dysfunction, short bowel
syndrome, or those undergoing bone marrow transplantation.

Collectively, the evidence supports the use of early enteral nutrition after major
trauma or surgery, especially for patients with anticipated prolonged recovery. Healthy
patients without malnutrition undergoing uncomplicated surgery can tolerate 10 days
of partial starvation (maintenance intravenous fluids only) without significant protein
catabolism. Early intervention is more crucial for patients with poor preoperative
nutritional status.

Initiating Enteral Nutrition

Enteral nutrition should be initiated as soon as the patient has been adequately
resuscitated, which can be determined by the presence of adequate urine output. Bowel
sounds and the passage of flatus or stool are not absolute requirements for starting
enteral feeding. However, in cases of gastroparesis, feedings should be administered
distal to the pylorus. If gastric residuals exceed 200 mL over a 4- to 6-hour period, or
if there is abdominal distention, feeding should be paused, and the infusion rate
adjusted. Gastric decompression combined with distal small bowel feeding may be
appropriate for certain patients, such as those with closed-head injury and
gastroparesis.

There is no evidence to support withholding enteral feeding in patients after bowel
resection or those with low-output enterocutaneous fistulas (less than 500 mL/day),
although low-residue formulas may be preferred. Enteral feeding should also be
provided to patients with short-bowel syndrome or clinical malabsorption, but caloric
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needs, essential minerals, and vitamins should be supplemented with parenteral
nutrition.

AIDS

HIV is a blood-borne infection that is transmitted to the susceptible host after
percutaneous or a mucus membrane exposure to infected blood or body fluids. The
virus attaches to specific receptors on the host CD4 lymphocytes. The virus is
internalized with release of the viral RNA. The unique enzyme, reverse transcriptase,
of the virus then results in the synthesis of complementary copies of DNA to the RNA
template of the virus (cDNA). This cDNA then migrates into the nucleus of the infected
cell, is incorporated into the chromosomal configuration of the host cell, and then
initiates the synthesis of new viral particles. The viral burden within the infected cell
reaches a critical level with lysis of the infected cell and release of viral particles to
infect other cells. The result of this process over time is the systematic depletion of
CD4 depressor cells with dominance of the CDS8 cells and subsequent
immunosuppression of the host. The natural history of HIV infection passes through
four phases. First there is the acute viral infection, which includes fever, malaise,
pharyngitis, and other symptoms that would be nonspecific features of many viral
infections. Second, there is a sustained period of asymptomatic disease. It is during this
asymptomatic disease period that active viral replication is occurring in a slow but
progressive fashion, which slowly progresses to a state with significant reduction in
CD4 cell counts. This indolent second phase is highly variable in different patients and
for many patients evolves over a decade or longer. A third phase, which was formerly
referred to as AIDS-related complex, represents the first evidence of symptomatic
AIDS. The patients present with evidence of regional adenopathy. During this early
symptomatic period, the viral load in the patient is increasing and the CD4 count is
progressively declining. Clinical AIDS is considered to exist when the patient has an
indicator condition or has a CD4 count lower than 200. The indicator conditions may
present as problems requiring surgical care, or conventional illnesses may present with
an obscure presentation because of the patient’s immunosuppressed state, or
conventional illnesses may be mistaken for nonsurgical illnesses associated with the
primary HIV infection.

Acute Abdomen. The AIDS patient has an increased frequency of the clinical
acute abdominal pain syndrome than does the age-matched non-AIDS population.
AIDS patients undergo abdominal exploration for a host of different reasons. It is likely
that AIDS patients actually have an increased rate of emergency abdominal procedures
because they have the anticipated rates of operation for commonly seen indications
(e.g., appendicitis) but have indications in addition to those that are specific for this
disease. An increased probability of abdominal operation but also increased
nonsurgical causes for abdominal pain means that a discriminating evaluation of these
patients is always necessary. Acute appendicitis in the AIDS patient occurs due to the
conventional occlusion of the appendiceal orifice by a fecalith but also due to occlusion
of the orifice by Kaposi’s sarcoma lesions and acute CMV infections. Accumulated
appendicitis cases in aged patients indicate that 30% are caused by complications of
AIDS-related conditions. Clinical presentation for the AIDS patient with appendicitis
is with characteristic right lower pain but is commonly associated with normal WBC
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counts in most patients. Most have fever, but fever and nonspecific abdominal pain
alone are common findings among AIDS patients without surgical illness. Although
there is no clear definition in the published literature, there appears to be an increased
rate of perforation, gangrenous appendicitis, and initial appendiceal abscess among
AIDS patients. Delay in patient presentation because of frequent abdominal pain and
fever, and delay by the physician because of the numerous nonsurgical causes of
abdominal pain, may account for this apparent observation.

Perforation of the gastrointestinal tract not related to appendicitis is certainly
increased in the AIDS patient. The mean age of the clinical onset of AIDS is in the late
30s. Other than appendicitis, this age group infrequently has a perforated viscus. AIDS
patients have perforation of the gastroduodenum, small bowel, and colon due to CMV
infection in particular. The terminal ileum and colon are most common sites for CMV
perforations. The diagnosis of CMV perforations is confirmed by identification of the
intranuclear inclusion bodies on biopsy specimens from sites of perforation.
Appropriate surgical management of the site of perforation requires suture plication of
gastroduodenal perforations, resection and anastomosis of small bowel perforations,
and colostomy for colonic perforations. Acute antiviral chemotherapy is initiated.
CMV perforation is an indicator of advanced HIV disease and carries a grave prognosis
owing to death from peritonitis or other AIDS-related complications. Kaposi’s
sarcoma, gastrointestinal lymphoma, and severe ileocolitis from Mycobacterium
avium intracellulare are additional causes of AIDS-related perforations of the
gastrointestinal tract. Biopsies of the site of perforation at operation are necessary to
establish causation. Management of the perforated site is the same as for any other
perforation due to infectious causes.

Gastrointestinal obstruction is seen secondary to AIDS-related disease. Causes
include gastric outlet obstruction secondary to lymphoma, small bowel obstruction due
to mycobacterial disease, intussusceptions secondary to Kaposi’s sarcoma, and an
Ogilvie-like syndrome progressing to toxic megacolon due to CMV infection. The
diagnosis of the AIDS-related events needs to be differentiated for more conventional
causes of obstruction. In the usual age group for AIDS patients, particularly when prior
abdominal operation and the risk of adhesions are not present, most intestinal
obstruction events are AIDS related.

Gastrointestinal bleeding 1s similarly seen by the same array of disease processes
that are responsible for perforation and obstruction. When bleeding arises from the
gastroduodenum or colon, endoscopy procedures will assist diagnosis. Operation is
required only when medical measures to control hemorrhage have failed.

Hepatobiliary disease is common in the HIV-infected patient. Chronic hepatitis
B and C infections share common routes of transmission with HIV disease. Persistent
elevation of hepatic enzymes from chronic hepatitis is common with cirrhosis as a
frequent result. Once clinical AIDS has evolved, infection of the liver parenchyma
from Candida albicans and M. avium intracellulare result in small hepatic abscesses,
which may require liver biopsy for diagnosis. Although infections with Entamoeba
histolytica among the male homosexual population with AIDS are common, amebic
abscess is much less common.
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A particularly interesting but infrequent infectious problem is AIDS-associated
cholangiopathy. This appears to be the consequence of infection of the actual bile ducts
themselves with opportunistic pathogens including Cryptosporidium species, CMV,
and Microsporidia. Inflammatory changes secondary to invasion of the ducts result in
a sclerosis-like picture. The patients have new-onset right upper quadrant pain, fever,
alkaline phosphatase elevations, but rarely jaundice, at the time of initial presentation.
Jaundice becomes more of a feature of the disease as the process advances over time.
Diagnosis 1s suggested by ultrasound demonstration of thickened ducts. Endoscopic
retrograde cholangiopancreatography is used to culture the bile or obtain biopsies of
the bile ducts. Specific antimicrobial chemotherapy is used for treatment. Surgical care
for these patients is limited. An occasional patient may develop acute cholecystitis
secondary to cystic duct occlusion. Radionuclide scans are used for diagnosis, and
cholecystectomy may be necessary in the patient with acute cholecystitis.

Splenomegaly 1s a common finding among AIDS patients but may be the result of
multiple causes. Patients may have portal hypertension from severe liver disease or
portal fibrosis. Parenchymal infection of the spleen may be secondary to CMV,
Microbacterium, Pneumocystis carinii, and other pathogens. Splenic enlargement may
be secondary to lymphoma or Kaposi’s sarcoma. The patients commonly have left
upper quadrant pain and the spleen is palpable and quite tender on physical
examination. Splenectomy may infrequently be necessary secondary to spontaneous
rupture or to rupture from incidental trauma.

Vascular infections are reported among AIDS patients. Some infected
pseudoaneurysms are seen among the intravenous drug abuse population with common
bacteria (e.g., S. aureus). These infections among the AIDS population are difficult to
eradicate. Perhaps more interesting and somewhat unique to the AIDS patient is
Salmonella arteritis. AIDS patients have a high incidence of Salmonella infection.
Apparently Salmonella has a particular affinity for atherosclerotic plaque. Adherence
of the microbe to an atheroma of the distal aorta or iliac arteries can result in invasive
infection, pseudoaneurysm formation, and potential rupture. Surgical management
prior to rupture is desired. Reconstruction of these patients following resection
proceeds along guidelines for management of any mycotic aneurysm infection.

Neoplasms. B-cell lymphoma occurs commonly among AIDS patients. These
malignancies are commonly undifferentiated and aggressive. Operative intervention
for the lymphoma patient is for the purpose of diagnosis of the disease (e.g., needle
biopsy). More commonly surgical intervention is for the management of complications
secondary to bleeding, obstruction, or perforation of the gastrointestinal tract. Primary
management of the lymphoma disease is medical. Kaposi’s sarcoma is a neoplasm of
the skin that was uncommon until the AIDS epidemic. Kaposi’s sarcoma is the result
of the patient having chronic infection with human herpesvirus-8, but clinical disease
occurs only when the patient’s clinical immunosuppression reaches an advanced stage.
Kaposi’s sarcoma in the AIDS patients occurs at numerous different sites, including
skin, gastrointestinal tract, lung, liver, and even the heart. Surgical involvement is
primarily for diagnosis and the management of complications, particularly in the
gastrointestinal tract. As noted earlier, perforation, bleeding, and small bowel
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intussusceptions are noted gastrointestinal complications from Kaposi’s sarcoma.
Radiation and chemotherapy are the primary treatment modalities for this neoplasm.

Anorectal Disease. The immunosuppressed AIDS patient is at increased risk for
human papillomavirus infection. Large condylomata acuminata are the result. Very
large condylomata commonly need to be surgically reduced to be followed by local
topical therapy. Squamous cell carcinoma of the anus occurs with increased frequency
presumably due to the role of papillomavirus in causing this disease.

Occupational Risk of Infection. A major surgical concern about the HIV-infected
patient was the potential of infection being occupationally acquired during the course
of providing surgical care for these patients. Surgical exposure to patient blood during
the performance of operative procedures has been well documented. With the
knowledge that HIV is a blood-borne pathogen and that other blood-borne pathogens
(e.g., hepatitis B) have been documented to be transmitted in the operating room, many
surgeons have been concerned about this risk.

At this time it can be said that the risk of occupational transmission of HIV disease
1s low, but it is not zero. As of the last available Centers for Disease Control and
Prevention report, 57 documented cases of occupational transmission of HIV have
occurred and 138 cases of probable transmission among health care workers have been
identified. No documented cases have been seen in surgeons. Most occupational
infections have come from major percutaneous injuries from hollow needles. Solid-
needle injuries have not been documented to occur in the United States. Current rates
of transmission from hollow needles are about 0.2% to 0.3%. Surgeons should feel
comfortable in providing care for HIV-infected patients but should use appropriate and
standardized safeguards to prevent blood exposure in the care of all patients.
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Tests

. Which of the following surgical interventions is least likely to provide acceptable

prolongation of life for patients with AIDS?

A. Splenectomy for AIDS-related idiopathic thrombocytopenic purpura

B. Colonic resection for perforation secondary secondary to cytomegalovirus
infection

C. Cholecystectomy for acalculous cholecystitis

D. Tracheostomy for ventilator dependent patients with respiratory failure

E. Gastric resection for a bleeding gastric lymphoma or Kaposi’s sarcoma

Human immunodeficiency virus (HIV) has been isolated from many body fluids.

Which of the following is a major source of transmission?
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A. Tears

B. Sweat

C. Semen

D. Urine

E. Breast milk

. Signs and symptoms associated with early sepsis include

A. Respiratory acidosis

B. Decreased cardiac output

C. Hypoglycemia

D. Increased arteriovenous oxygen difference

E. Cutaneous vasodilation

. A 42-year-old man has a calculated resting energy expenditure of 1800 kcal/day

(basal energy expenditure plus 10%). Match the following clinical situations with

the appropriate daily energy requirement. In case of sepsis energy expenditure is

A. 1600

B. 2300

C. 2800

D. 3600

E. 4500

. Major alterations in pulmonary function associated with adult respiratory distress

syndrome (ARDS) include

A. Hypoxemia

B. Increased pulmonary compliance

C. Increased resting lung volume

D. Increased functional residual capacity

E. Decreased dead space ventilation

. Which statement regarding transmission of viral illness through homologous

blood transfusion is true?

A. The most common viral agent transmitted via blood transfusion in the United
States is human immune deficiency virus (HIV)

B. Blood is routinely tested for cytomegalovirus (CMV) because CMV infection
is often fatal

C. The most frequent infectious complication of blood transfusion continues to be
viral meningitis

D. Up to 10% of those who develop post transfusion hepatitis will develop
cirrhosis or hepatoma or both

E. The etiologic agent in post transfusion hepatitis remains undiscovered

. Central venous pressure (CVP) may be decreased by

A. Pulmonary embolism

B. Hypervolemia

C. Positive-pressure ventilation

D. Pneumothorax

E. Gram-negative sepsis

. The appropriate antibiotic to prescribe while awaiting specific culture verification

is
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A. Penicillin

B. Erythromycin

C. Tetracycline

D. Azathioprine

E. Cloxacillin

Tissue injury or infection results in the release of tumor necrosis factor (TNF) by
which of the following cells?

A. Fibroblasts

B. Damaged vascular endothelial cells
C. Monocytes/macrophages

D. Activated T lymphocytes

E. Activated killer lymphocytes

10. Which statement about transmission of HIV in the health care setting is true?

A. A freshly prepared solution of dilute chlorine bleach will not adequately
decontaminate clothing

B. All needles should be capped immediately after use

C. Cuts and other open skin wounds are believed to act as portals of entry for HIV

D. Double gloving reduces the risk of intraoperative needle sticks

E. The risk of seroconversion following a needle stick with a contaminated needle
is greater for HIV than for hepatitis B

Keys for tests

1 2 3 4 5 6 7 8 9 10
D C E C A D E A C
Materials on the independent teaching of students
Main tasks Notes (instructions)
Repeat: -To represent the methods of HIV
— Inflammation diagnosis
— Pathophysiology of inflammation -To make the flow diagram of
— Stages of AIDS. mechanisms of sepsis.
Study:
— Stages of sepsis. -To conduct differential diagnosis
— Methods of diagnosis. different tapes of SIRS
— Antibiotic resistance

2.2. Critical conditions in surgical patients. Acute respiratory distress syndrome,
abdominal cavity syndrome, collapse. Shock in surgical patients. Causes,
diagnosis, treatment tactics.

Overview.
Shock remains one of the surgeon's most formidable foes. Sixty years after

publication of Alfred Blalock's classic textbook, Principles of Surgical Care: Shock
and Other Problems, the diagnosis of shock and the management of shock resuscitation
continue to challenge the clinician and investigator. The objective of this guide is to
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provide the reader with practical methods for recognizing and resuscitating patients
who are in shock.

Educational aims:

Interrogation and clinical inspection of patients with shock.

To determine the etiologic and pathogenic factors of different forms of shock,
abdominal compartment syndrome and acute respiratory distress syndrome.
To find out the clinical features of the intraabdominal hypertension.

To develop a plan of examination and management of the patients with shock.
To estimate results of physical examination, laboratory tests, ECG,
ultrasonography and X-ray examination of patients in critical conditions.

To make a differential diagnosis between different forms of shock.

To determine the criteria for the diagnosis of acute respiratory distress
syndrome.

To compare the different approaches to the treatment of shock.

A student must know:

Classification of shock.

Pathogenesis of different kinds of shock.

Risks of resuscitation of the patient with shock

The algorithms of management in case of sudden circulatory collapse of a
patient in the operating room, immediate, intermediate and late postoperative
period.

Factors influencing intraabdominal pressure

Mechanisms of the development of the intraabdominal hypertension and ACS.
Different causes of circulatory collapse.

Pathogenesis of ARDS.

The optimal ventilator strategy for ARDS

Predisposing conditions to ACS

Grading of ACS

A student must be able to:

Prescribe the investigations to the patients in critical conditions.

Define the rational quantity of laboratory and instrumental research methods.
Be able to examine patients with shock, ARDS and ACS.

Define the indications to resuscitation of the patients with shock.

To prescribe the treatment to the patients with ARDS.

To recognize the clinical signs of ACS.

To differentiate the types of ACS and prescribe appropriate treatment.

Terminology
Term Definition
ARDS Acute Respiratory Distress Syndrome
PAWP Pulmonary artery wedge pressure
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An index of arterial oxygenation efficiency that corresponds
to ratio of partial pressure of arterial O, to the fraction of
inspired O,

PaOz: FlOz

is defined as a general or specific failure of the circulation,

Circulatory collapse either cardiac or peripheral in nature.

Abdominal is the end result of a progressive, unchecked increase in
Compartment intra-abdominal pressure from a myriad of disorders that
Syndrome eventually lead to multiple organ dysfunction.

Content:

Shock

Shock is a condition where the body's homeostasis is disrupted, leading to
inadequate oxygen delivery to the mitochondria of cells. This is a universal
physiological threat to patients in shock. Without sufficient oxygen, aerobic
metabolism cannot be maintained at the required rate to sustain cell function. As a
result, cells are unable to recover from the interruption of aerobic metabolism, and
ultimately, cell death occurs, leading to organ failure.

There are numerous mechanisms that can cause shock, and surgeons often focus
on treating the underlying issues that affect cardiovascular function. This typically
involves addressing impaired cardiac contractility, a decrease in systemic vascular
resistance, or reduced intravascular volume. However, while therapies aimed at
improving whole-organ function are crucial, it is important to remember that patient
survival is ultimately determined by events at the cellular level.

In cases of profound hemorrhage, shock can become rapidly lethal. Similarly,
even a modest reduction in oxygen delivery over a sustained period can lead to
irreversible intracellular dysfunction, which can be just as fatal.

Descriptions of the shock syndrome aggregate pathogenesis, manifestation, and
physiologic responses in ways that facilitate clinical recognition but conveniently
obscure causal relationships. Despite decades of research, the causes of shock (or, more
important, the causes of irreversibility and the sequelae of shock) remain enigmatic.
The problem with current descriptions, many of which focus on a mismatch between
metabolic supply and demand and its consequences, is that they do not capture either
the self-sustaining nature of shock or the importance of timeliness in recognition and
management. Whereas most authors cite these latter characteristics as “features” of
shock and of shock therapy, the self-sustaining characteristic and the effectiveness of
early intervention may well be fundamental to the physiologic derangement and rescue,
respectively. Because “shock™ is commonly described in terms of metabolic shortfall
(metabolic demand exceeding supply of essential nutrients), “not shock™ or the basal
physiologic state must also be examined through the lens of energetics. All life forms,
from the prokaryotes to complex mammals, share three imperatives: to extract energy
from the environment to hold entropy at bay; to adapt to (the variable) external
environment to maintain constant the internal environment; and to replicate. We focus
first on energy extraction. Organisms and their constituent cells are thermodynamically
open systems. Ingested carbohydrate, fat, and protein are biochemically degraded into
primitive units. The currency of biochemical energy, high-energy phosphates
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(including adenosine triphosphate, guanosine triphosphate, creatine phosphate, and
others), can be generated directly from the primitives or, alternatively, the primitives
can be stored. Most humans have several months' worth of stored fat and a day's worth
of stored carbohydrate (hepatic and muscle glycogen). There is no storage form of
protein: all known proteins are structural or catalytic. The primitives—glucose and
fatty acids—generate high-energy phosphates through two biochemical pathways, one
that requires molecular oxygen (oxidative phosphorylation) and one that does not
(anaerobic glycolysis). The yield of high-energy phosphates through the oxidative
pathway is sufficient to sustain life, whereas the yield through the anaerobic pathway
is not. Proof of this distinction is clinical: carbon monoxide poisoning (which prevents
oxygen transport on hemoglobin) and cyanide poisoning (which uncouples oxidative
phosphorylation) are lethal. These represent two unusual causes of shock that the
surgeon occasionally encounters. There is no storage form of oxygen. Arterial
hemoglobin is normally 95% to 98% saturated with oxygen, whereas mixed venous
blood is normally 70% to 75% saturated, suggesting that approximately one fourth of
the available oxygen is removed during each circuit through vital organs and tissues.
Human blood volume normally circulates approximately once each minute. These facts
suggest that even if every oxygen molecule could be unloaded from hemoglobin to
cells, unreplenished oxygen delivery will be exhausted in approximately 4 minutes.
This is important for three reasons. It points to oxygen as the critical nutrient; it points
to the importance of efficient resuscitation; and it points to restoration of oxygen
delivery as the imperative in resuscitation from shock. If resuscitation is untimely or
incomplete, the consequences are predictable and often lethal. Cells initially switch
from oxidative phosphorylation to the more anaerobic metabolic pathways. End
products of anaerobic metabolism, notably lactic acid, accumulate. More important,
the electrochemical gradients across cytoplasmic and subcellular membranes that are
normally maintained by a constant supply of high-energy phosphates start failing. As
gradients fail, water and salt on either side equilibrate, disrupting the three-dimensional
organization of proteins. Disrupted proteins cannot be repaired because the repair
mechanisms require high-energy phosphates. Disrupted proteins cannot be recycled
because the recycling mechanisms require high-energy phosphates. Beyond a salvage
threshold of failed gradients and disrupted proteins, the affected cell becomes necrotic.
Unfortunately, clean-up of necrotic tissue also requires energy. The result is a
collective, accelerating spiral of deteriorating function of cells, tissues, and organs.
Decades of research offer no better therapy than the prompt restoration of oxygen
delivery. The adequacy of oxygen delivery is properly local, but oxygen delivery itself
can be estimated from global measures. Thus, oxygen delivery is the geometric product
of arterial oxygen saturation, hemoglobin concentration, stroke volume, and heart rate.
The product of stroke volume and heart rate is cardiac output, or, equivalently, the
amount of venous blood returning to the heart. The focus of shock resuscitation is the
optimization of these parameters, and it is therefore worthwhile restating the definition
of oxygen delivery in the form of a relation:
DO, = S,0;, x [Hgb] x heart rate x stroke volume

However, optimization of these four parameters is only the second most important

clinical imperative. The most important task in shock intervention is early recognition
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of the shock syndrome. The syndrome is composed not only of the metabolic
derangements directly attributable to inadequate perfusion but also of the reflex
responses teleologically aimed at mitigating the inadequate perfusion. The reflex
responses are clinically appreciable far earlier than the derangements themselves.
These reflex responses are mediated by the neuroendocrine system, which secretes a
series of hormones to sustain delivery of nutrients to cells and promote diffusion and
transport of nutrients into cells. Several classes of hormones are released during the
initial response to shock, the catecholamines, the renin-angiotensin-aldosterone axis,
as well as antidiuretic hormone. The catecholamines, epinephrine and norepinephrine,
are full agonists for both a-adrenergic (vasoconstrictor) and b 1-adrenergic (increased
heart rate, increased heart contractility, increased heart conduction velocity) receptors.
(Each is a partial agonist for b 2-adrenergic receptors, which mediate vasodilatation).
The catecholamines cause three early events. First, the heart rate accelerates, second,
peripheral arterial beds and splanchnic beds empty into the systemic circulation, and
third, potassium is shifted to intracellular compartments. These events are appreciated
as tachycardia; as delayed capillary refill and a slight rise in diastolic blood pressure;
and as mild hypokalemia. Catecholamine secretion is prominent in all forms of shock
and the effects of catecholamines are nearly always the first physical signs of shock.
The observed response to catecholamines is less effective when the specific cause of
shock renders target cells refractory to catecholamines, namely, septic shock. The
response is also less effective when catecholamine responsiveness has been altered
with drugs such as b-adrenergic blockers. Renin is released from the kidneys in
response to hypovolemia, and the release is potentiated by epinephrine. The release
catalyzes the conversion of angiotensinogen to the angiotensins. The sudden rise in
circulating angiotensins  contributes substantially to overall splanchnic
vasoconstriction. Such constriction can mobilize up to 30% of the total blood volume,
compensating for but also masking the loss of blood from the systemic circulation. The
combination of catecholamines, renin, and antidiuretic hormone released early in
response to shock causes the kidneys to retain water and sodium and decreases
splanchnic perfusion. Urine output is therefore modulated relatively early in the
response to shock. Other hormones secreted somewhat later in response to shock
include glucagon, cortisol, and growth hormone. Collectively, they alter physiology to
create a state similar to diabetes, including mild hyperglycemia and insulin resistance.
Both muscle protein and fat stores are mobilized during recovery from shock to
augment plasma glucose through gluconeogenesis. Except to correct demonstrable
deficiencies, administration of these hormones has not been shown to improve outcome
from shock.

THE PATHWAYS TO SHOCK

Once shock is recognized, the surgeon must simultaneously identify and reverse
the underlying cause while performing resuscitation. The former is more difficult than
the latter. It is helpful to remember that there are three fundamental pathways to shock.
These pathways reflect problems with the “three P's”:

— the perfusate (intravascular volume);

— the pump [problems with the heart or getting blood into the heart

(obstruction)];
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— the pipes (distributive problems that allow blood to pool into the periphery

and to pass by starving tissues without unloading nutrients).

This classification is simple enough to commit to memory and can guide decision
making for the first several minutes of resuscitation.

The surgeon most commonly encounters shock through the perfusate pathway.
The associated clinical syndromes are hypovolemic shock due to dehydration and
hemorrhagic shock due to acute loss of blood volume. Mild perfusate loss is common
and does not cause clinical symptoms. For example, voluntary blood donation
corresponds to acute loss of approximately 10% of the circulating blood volume. The
skin and skeletal muscle vasculature experience a slight decrease in perfusion.
However, such a small acute loss is well tolerated because the intravascular volume
can be quickly recruited from interstitial and intracellular reserves. Beyond 10% loss,
however, the neuroendocrine response to shock becomes clinically apparent. The
adrenal medulla increases its blood flow, ensuring both adequate oxygen delivery to
its own tissues as well as swift delivery of catecholamines into the systemic circulation.
As occupancy of the peripheral adrenergic receptors increases, heart rate and diastolic
blood pressure rise, even while blood is squeezed out of the splanchnic bed. This
compensatory redistribution fails at approximately 30% volume loss, a failure
clinically manifested as the onset of systolic and diastolic hypotension. The decrease
in urine flow in the early stages of volume loss is not due to early failure of renal blood
flow, but rather to (a) a fall in glomerular filtration rate, (b) the sympathetically induced
increases in resorption of sodium from the proximal tubules, and (c) the effects of
antidiuretic hormone on retention of free water and that of aldosterone on distal tubular
sodium resorption. Once hypotension occurs, further blood flow redistribution occurs
in favor of the brain, but at the expense of the heart and the kidneys. A 40% to 50%
volume loss exhausts all compensatory mechanisms. The need to restore perfusion and
eliminate the cause of shock is evident.

The pump pathway to shock has two important entrances: primary pump failure
and inability of the pump to accept the perfusate. The latter is commonly termed
obstructive shock and is considered separately. The causes of pump failure, or
cardiogenic shock, are familiar: acute failure of the cardiac muscle or a cardiac valve,
and acute dysrhythmias. Specific diagnoses include myocardial infarction, rupture of a
papillary muscle, and fracture of the chordae tendineae (the latter processes, thankfully
rare, lead to acute regurgitation and failure of the left heart). The obstructive pathway
to shock, the inability of the pump to accept the perfusate, is frequently traversed by
injured patients. The specific diagnoses causing obstruction in the acutely injured are
tension pneumothorax and pericardial tamponade. These diagnoses share a
pathophysiologic process that transmits pressure to the external wall of the atria,
thereby preventing blood flow into the cardiac chambers. Decompression (of the
pleural space or of the pericardial space) is lifesaving. Acute embolism of a blood clot
from the systemic veins into the heart (pulmonary embolism) is a common cause of
obstructive shock among surgical patients. Therapy is focused on relief of the
intraluminal obstruction. A less common but deadly cause of obstructive shock is air
embolism consequent to inadequately filled systemic veins brought into contact with
the atmosphere, either during surgery or by a central venous catheter. A large air
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embolus obstructs the right ventricular outflow tract, whereas slow entrainment of air
causes distal pulmonary arteries to become obstructed with acute right ventricular
dysfunction. Therapy of a large right ventricular air lock requires relief of the
obstruction through positioning (placing the patient in the right side down, head down
position to try to move the embolus to the apex of the right ventricle), aspirating the
right heart through a preexisting central venous catheter, cardiac massage, or direct
puncture of the right heart to aspirate the air. These maneuvers are usually performed
in the sequence listed until one is successful.

Discrimination between “perfusate” problems and “pump” problems is critical
because the therapies are distinct. Unfortunately, the neuroendocrine response to pump
shock 1is clinically indistinguishable to the response to perfusate shock: the skin is
poorly perfused, moist, and cool; the pulse is weak; the heartbeat and respiratory rates
are rapid; and the urine flow is reduced. Bedside discrimination between pump and
perfusate shock is based directly on mechanism: in pump shock, the capacitance
(venous) vascular beds are full because the pump cannot or will not accept inflow.
Thus, in pump shock, the neck veins are distended, the patient has an elevated central
venous pressure, and abnormal heart sounds may be present. In perfusate shock, the
neck veins are collapsed and the central venous pressure is low. This difference cannot
be overemphasized: given a patient with the classic presentation of shock (ashen facies,
diaphoresis, tachycardia, tachypnea, and hypotension), attention should be
immediately directed at the neck veins to discriminate pump from perfusate pathways.

“Pipe” shock (formally, distributive shock and neurogenic shock) follows failure
of mechanisms that regulate tissue-specific resistance and capacitance. There are two
routes to this form of shock. The first is through interruption of the sympathetic nervous
system, the consequence of either spinal cord injury or neuraxial instillation of local
anesthetic agents (spinal or epidural anesthesia). The second route is through
attenuation of the sympathetic effects in the periphery, most commonly in the context
of sepsis. Unlike the patient with perfusate or pump shock, patients with pipe shock
fail to vasoconstrict in the periphery and therefore usually have warm skin.
Tachycardia may be absent and bradycardia is often observed in spinal shock,
particularly when the level of the spinal cord injury is at or above T-4. Importantly, the
distributive cause of the shock also underlies the early failure of redistributive
compensatory mechanisms. Neck veins are typically flat and the central venous
pressure remains low.

TYPES OF SHOCK

Hypovolemic Shock

The most common shock state encountered by the surgeon is hypovolemic shock.
Acute hypovolemia causes a parallel left shift of the venous return curve. The
intersection with the normal cardiac function curve also shifts down and to the left. The
neuroendocrine response, by releasing catecholamines into the circulation, rotates the
cardiac function curve up and to the left, increasing cardiac flow, but only marginally.
Clinically, tachycardia, tachypnea, and oliguria are reliable guides to the depth of the
hypovolemia.
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Cardiogenic Shock

Cardiogenic shock causes a pivot, rotating the cardiac function curve down and
to the right. The equilibrium intersection between the venous return curve and the
depressed cardiac function curve causes the low cardiac output. The physiologic
compensatory response is to increase P ms, thus shifting the venous return curve up
and to the right in parallel to the original venous return curve. This is a good time to
consider and compare the vascular effects of dopamine (which has a predominantly
vasoconstrictor effect in high doses) with the effects of dobutamine (which has a more
vasodilatory profile). The two drugs have similar inotropic effects, so that
administration of either drug partially restores cardiac function, pivoting the cardiac
function curve up and to the left. The increase in afterload associated with dopamine
may attenuate the left pivot. The effects on the venous return curve are quite different,
however. Dopamine further increases P ms, shifting the venous return curve to the right
in parallel with the other venous return curves. Dobutamine functions quite differently,
keeping P ms roughly constant and pivoting the curve up and to the right as vascular
resistance falls. These effects help to explain why dobutamine is usually preferred over
dopamine in cardiogenic shock.

Septic Shock

Septic shock is the most common form of distributive shock encountered by the
surgeon. Absent medical intervention, the venodilatation of sepsis causes not only a
decrease in venous resistance but a fall in P ms. Volume resuscitation restores P ms to
its normal value, but now with a markedly decreased venous resistance. The competing
cardiac effects of sepsis are readily modeled with appropriate shifts in the cardiac
function curves: whereas afterload reduction tends to increase cardiac performance,
direct myocardial depression overwhelms the advantage of this afterload reduction in
late, uncompensated sepsis, or in sepsis with preexisting cardiac disease. Bone and
colleagues convened a consensus conference to define criteria for categorization of
sepsis-related inflammatory response. The results of their deliberations were published
in 1992, and these definitions have been widely used in subsequent studies to
categorize inflammatory responses to infection. These authors defined four categories
of clinical disease that represented successive levels of escalating severity of
inflammatory response. The core concept of Bone and colleagues was that as the
burden of bacterial toxins increases and the extent of endogenous inflammatory
response intensifies, the clinical manifestations of the severity of illness become
exaggerated and the risk of death increases. According to this classification severe
sepsis i1s when patients are not responsive to intravenous fluid infusion for resuscitation
or require inotropic or vasopressor agents to maintain systolic blood pressure.

Obstructive Shock

Obstruction to venous return is a surgical emergency. The two common causes
encountered by general surgeons are pericardial tamponade and tension pneumothorax;
obstetricians encounter a similar physiologic effect when the gravid uterus presses on
the inferior vena cava. All abdominal surgeons occasionally cause transient obstructive
shock by pressing on the inferior vena cava during surgery. Pulmonary embolism and
air embolism are the other two major causes of obstructive shock. The venous return
curve is markedly distorted because the pleural pressure exceeds the right atrial
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pressure. Venous return no longer depends on the arithmetic difference between P ms
and right atrial pressure, but on the difference between P ms and (the very positive)
pleural pressure. The cardiac function curve is also adversely affected by two
mechanisms. The rightward shift occurs because the transmural filling pressure is zero
when the right atrial pressure falls to the (now positive) value of the pleural pressure.
The downward pivot of the cardiac function curve is caused by a reflex increase in
pulmonary vascular resistance. Although there is an endogenous catecholamine surge,
it is apparent from the analysis that neither a volume load nor administration of
exogenous catecholamines will have a significant effect on circulation. The only
effective therapy is immediately to reduce pleural pressure by relieving the tension
pneumothorax. Pericardial tamponade provides a nearly identical analysis, except that
the limitation on transmural pressure is not pleural pressure but pericardial pressure.

Neurogenic Shock

Surgeons encounter neurogenic shock in two arenas: the trauma resuscitation bay
and the operating room. Traumatic spinal injury occurs when the cord is severed at a
level within or above the sympathetic chain, whereas neurogenic shock encountered in
the operating room is the consequence of a neuraxial anesthetic that has extended
beyond its intended effect. Bearing in mind that the heart also receives sympathetic
input, there is an important functional distinction between an injury above T-4 and one
below T-4. The former depresses cardiac function in addition to affecting venous
return, whereas the latter leaves cardiac performance unaffected. When cardiac
performance is unaffected, limited volume resuscitation and treatment with a pure a-
agonist such as phenylephrine is sufficient therapy. However, if the cardiac
sympathetic innervation is compromised, vagal parasympathetic innervation may
predominate and administration of phenylephrine may aggravate reflex bradycardia.
To preclude this undesirable effect of therapy, a mixed inotrope and chronotrope such
as dopamine or norepinephrine is used. In extreme cases, temporary cardiac pacing
may be lifesaving. Volume restoration is also required.

Shock recognition and resuscitation: practical aspects

Resuscitation from shock must begin immediately on recognition. Restoration of
oxygen delivery is the imperative. The simple ABC approach is effective: establish and
maintain an airway, ensure breathing with 100% oxygen, and restore the circulation.
Supplemental oxygen must be administered by nonrebreather face mask, Ambu-bag,
or tracheal intubation. Chronic obstructive airway disease is not a contraindication to
the administration of oxygen. Ventilation should be confirmed by auscultation (axillae
and stomach) and by demonstration of end-tidal carbon dioxide if the trachea has been
intubated. The neck veins should be inspected to discriminate pump shock from
perfusate shock. If the neck veins are distended, the axillae should be reauscultated to
exclude a tension pneumothorax and consideration should be given to the possibility
of pericardial tamponade. The heart should be auscultated to determine whether heart
sounds are audible and, if so, whether abnormal heart sounds such as pathologic
murmurs and third and fourth heart sounds are present. A pulse should be sought. The
absence of central pulses (femoral, carotid) mandates cardiac life support including
cardiopulmonary resuscitation, determination of rhythm, and cardioversion-
defibrillation. More commonly, a faint pulse is palpable. The carotid pulse ordinarily
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is present in adults with systolic blood pressures greater than 60 mm Hg. A short, wide-
bore intravenous catheter should be inserted into a peripheral vein and an aliquot of
blood taken for analysis. Given the frequency of hypovolemic blood loss in the surgical
population, one of the most important steps is an immediate crossmatching of blood.
A hemoglobin determination is also desirable. The venous catheter then serves as the
conduit for rapid infusion of a balanced salt solution such as lactated Ringer's solution;
20 mL/kg should be administered as rapidly as practicable (within 5 minutes). The fluid
bolus serves to increase preload, diminish venous resistance, and possibly decrease
arterial afterload, all of which augment cardiac performance. Stroke volume improves
by this mechanism even in patients who have sustained an acute myocardial infarction
or have pericardial tamponade, as seen in the Guyton diagrams. Fluid bolus should
therefore be withheld only when there is incontrovertible evidence that the cause is
cardiogenic and associated with frothy pink pulmonary edema. The fluid bolus can be
repeated immediately if the shock is not immediately responsive. While the fluid is
being administered, electrophysiologic monitoring should begin. An electrocardiogram
(ECG) should be obtained and the rhythm monitored continuously. The systemic blood
pressure and heart rate should be determined at regular, frequent (e.g., every 2 to 5
minutes) intervals and recorded on a purpose-specific form. A pulse oximeter should
be applied to determine the oxygen saturation of capillary blood. The signal may be
difficult to obtain because of intense vasoconstriction and application of the probe to
the earlobe or nose may be helpful. The stomach should be decompressed to prevent
the complication of aspiration. None of the aforementioned methods is especially
effective in determining the quality of organ perfusion or the adequacy of shock
reversal. The best first proxy for the adequacy of organ perfusion appears to be urine
output, which should be measured every 30 minutes by an indwelling bladder (Foley)
catheter. The best first proxy for the adequacy of shock reversal is the pH on arterial
blood gas analysis. During shock, the pH falls into the acid range as a consequence of
anaerobic metabolism with obligatory accumulation of lactic acid. Once resuscitation
is adequate, the lactate should be metabolized and the anion gap acidosis should
normalize. Persistent anion gap acidosis suggests inadequate resuscitation or frankly
nonviable tissue. A non-anion gap acidosis is less worrisome and may follow
resuscitation with normal saline. To avoid confusion, Ringer's solution is often used as
the balanced salt solution. To reiterate, heart rate and urine output are often the best
indicators of the current depth of shock but do not indicate adequacy of resuscitation.
Because shock is operationally defined as metabolic shortfall, the adequacy of
resuscitation is reflected in tissue perfusion. The most immediately available measures
of this perfusion include arterial blood gas analysis for pH and the by-product of
anaerobic metabolism, lactate. Neither of these proxies directly assesses oxygen
delivery to tissues most vulnerable to nutrient deprivation, such as neural tissue.
However, owing to the sensitivity of the splanchnic bed to even mild shock states,
perfusion of abdominal viscera can be used as an intermediate surrogate. The mucosal
lumen of the gastrointestinal (GI) tract is accessible though the mouth and the rectum,
and there appears to be a tight correlation between the adequacy of mucosal perfusion
and outcome. The adequacy of mucosal perfusion can be assessed by tonometry, a
technique that indirectly measures the accumulated acids in mucosal cells. However, it
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is disputed whether titration of care to a predetermined tonometric value improves
outcome. Given the metabolic imperatives, it is important frequently to reassess the
determinants of oxygen delivery. Oxygen saturation should be maintained above 95%.
After resuscitation from shock, metabolic demands can be substantial. The ideal
hemoglobin concentration in unstable patients is unknown. Although stable patients
can often tolerate hemoglobin levels as low as 7 g/dL, the unstable patient may be
better served by targeting a slightly higher level until the shock is fully reversed. The
heart rate should be maintained in a physiologic range, usually between 80 to 120
beats/min. The upper constraint on heart rate is lifted for children, who regulate cardiac
output almost exclusively by heart rate. The stroke volume should be optimized by
augmenting preload. If (and usually, only if) there is uncertainty about the magnitude
of the cardiac output, it should be measured. This can be done by the thermodilution
technique [after insertion of a pulmonary artery catheter (PAC)], by the less invasive
dye clearance technique, or by aortic flow assessment with an esophageal ultrasound
transducer. Resuscitation from shock states ordinarily requires a minimum indexed
cardiac output (cardiac index) of 2.5 L/min/m2 of body surface area, and often
considerably more, to deliver sufficient oxygen. Although the definition of “sufficient”
oxygen delivery is still contested, all agree that a subnormal oxygen delivery is never
adequate. Thus “sufficient” is at least “normal” oxygen delivery, which is
approximately 500 mL/min/m?. Because fully saturated oxyhemoglobin at a normal
hemoglobin concentration of 15 g carries approximately 20 mL oxygen per 100 mL
blood, the minimum cardiac index of 2.5 L/min/m2 is adequate only if there is a normal
hemoglobin concentration that is fully saturated with oxygen. Decreases in either
hemoglobin concentration or oxygen saturation require compensatory proportionate
increments in cardiac output to maintain oxygen delivery at a minimum value of 500
mL/min/m?.

Risks of resuscitation

Perhaps the most vexing aspect of shock is that resuscitation is not synonymous
with reversal, much less a guarantee of recovery. Despite timely intervention and
aggressive management, a significant number of patients with shock sustain secondary
injuries attributable to reperfusion and inflammation associated with resuscitation. The
biology of reperfusion and inflammation is complex and incompletely understood.

Pulmonary artery catheter in shock

The indications for use of the PAC (Swan-Ganz catheter) are in flux. This device
is nontherapeutic and performance depends heavily on the skill of the operator and the
expertise of the interpreter. Conclusions regarding its value need to be considered in
the context of its use. With this in mind, the PAC appears to be overused.
Acknowledging the paucity of data from randomized, prospective studies, it is
suggested that surgeons managing myocardial infarction with progressive cardiogenic
shock are justified in prompt placement of a PAC. The value of the PAC in other forms
of shock is indeterminate, but in any case, its use should follow routine management
with fluids and pressors guided by central venous and systemic arterial pressure
monitoring. Failure to respond to routine management or uncertainty concerning the
response are adequate reasons to use a PAC with its attendant risks.
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Problem of secondary sepsis

Once a patient has been resuscitated and moved to the intensive care unit (ICU),
the risks of sepsis are increased. The ICU has an indigenous microflora of virulent
organisms available to attack immunocompromised, resuscitated patients whose
defenses are further weakened by invasive devices. Prevention of secondary sepsis
remains an important but very elusive goal for surgical critical care. The nosocomial
component of ICU sepsis is widely acknowledged but poorly controlled. Transmission
of disease from patient to provider to patient has been documented in many studies, yet
compliance with hand washing and barrier (isolation) directives is poor. The
indigenous flora is different from the endogenous flora, most likely as a consequence
of widespread (ab) use of potent antimicrobials. As in the initial shock, recognition that
the resuscitated patient is becoming secondarily septic is difficult. Once the diagnosis
is suspected, selection of appropriate antibiotic therapy is relatively simple.

Shock in the Operating Room

Although anesthetics and operations have become progressively safer, most
surgeons are eventually confronted with sudden circulatory collapse of a patient in the
operating room. Such situations can be salvaged if the surgeon and anesthesiologist
work rapidly to analyze and correct the problem. Should the anesthesiologist announce
that the patient is in extremis, the most important next step is to determine whether
there is ventilation and circulation. Presence of carbon dioxide in the end-tidal gas
confirms that both are present. Conversely, absence of end-tidal carbon dioxide means
that either ventilation or circulation, or both, has failed. Such failure requires
immediate confirmation that the endotracheal tube is in the airway, immediate
ventilation, and initiation of cardiac compression while the underlying cause of the
arrest is sought. Open cardiac massage is more effective than closed massage, and there
should be no hesitation in performing a sternotomy or thoracotomy if closed massage
is not immediately effective. The cardiac rthythm should be inspected on the monitor,
and the anesthesiologist asked about any changes in morphology (suggestive of
myocardial ischemia or infarction) before the collapse. If a life-threatening arrhythmia
is noted, it should be treated using advanced cardiac life support guidelines. If
ventilation and circulation are present but there is circulatory collapse in the context of
a reasonably normal cardiac rhythm, the next step is to look at the operative field while
asking the anesthesiologist about the airway pressures. The surgeon must look for
excessive bleeding and at the shape of the diaphragms. If significant bleeding is
observed, isolation and control become the next priority. The reason to inspect the
diaphragms while asking about airway pressures is that pneumothoraces are not only
common, but quickly become tension pneumothoraces under positive-pressure
ventilation. The diaphragm on the affected side billows into the abdomen and remains
relatively distended throughout the ventilatory cycle. The airway pressures are higher
than previously observed. If such a billowing diaphragm is observed, it should be
immediately incised (1 to 2 cm) to convert the tension pneumothorax into an open
pneumothorax. While the surgeon is inspecting the diaphragms, the anesthesiologist
should be listening for breath sounds and heart sounds. The reason for listening to the
heart sounds is to exclude a rarer cause of obstructive shock, air embolism, a cause that
should be suspected in any patient who either has a central venous catheter in place or

123



who has had a large vein open in the operative field. Diagnosis is based entirely on
suspicion, but the central venous catheters should be inspected and the heart should be
auscultated for a continuous murmur. If air embolism is thought likely, an attempt
should be made to aspirate air back through the central catheter while the patient is
placed in Trendelenburg position. Management of this complication in the operating
room is typically operative, aspirating the right ventricular outflow tract by direct
puncture if cardiac massage proves insufficient immediately to break up the air lock.
If breath sounds and heart sounds are normal and bleeding is not a problem, it should
be ascertained whether there was a drop in end-tidal carbon dioxide just before the
circulatory collapse. When such a drop has occurred, it suggests acute pulmonary
embolism. Refractory shock caused by acute pulmonary embolism can occasionally be
reversed by direct cardiac massage (breaking up the large embolus into smaller pieces)
or, if appropriate personnel and equipment are immediately available, surgical retrieval
of the clot. Finally, the possibilities of anaphylaxis to a recently administered drug and
of a major transfusion reaction need to be considered. In the operating room and ICU,
a view of the heart and aorta in real time can provide helpful information about cardiac
performance. Personnel skilled in transesophageal echocardiography who can avail
themselves of the necessary equipment can rapidly obtain information about cardiac
performance, exclude pericardial tamponade, and make inferences about whether the
venous system is sufficiently filled within a minute or two. Resuscitation should not be
interrupted while the views are being obtained.

Shock in the Immediate (0- to 4-Hour) Postoperative Period

Shock in the immediate postoperative period is attributed to bleeding until proven
otherwise. Plans should be made to return the patient to the operating room while an
alternative cause is sought. Alternative causes are common and include acute
myocardial dysfunction and delayed presentation of a pneumothorax after positive-
pressure ventilation. The value of an immediate ECG and chest radiograph cannot be
overemphasized. More often than not, bleeding is either an obvious cause of the shock
state or 1s suggested by a lower-than-expected hematocrit. Although exploration of the
surgical site is mandatory, the cause of the bleeding is not always surgical, and
appropriate coagulation studies should be ordered along with blood products as soon
as immediate postoperative shock is recognized.

Shock in the Intermediate (4- to 24-Hour) Postoperative Period

As anesthetics and pain medications wear off, patients often experience
significant pain and respond with a catecholamine surge. The associated increase in
heart rate can cause or mask an evolving myocardial infarction in patients at
cardiovascular risk. Surgical site pain can extinguish anginal pain, and an ECG along
with chemical tests for myocardial damage should be obtained promptly. Bleeding
should be no lower than number two on the differential diagnosis of shock, and
resuscitation should proceed even while plans are made to return the patient to the
operating room. During this interval, serious surgical site infections can cause shock.
These site infections, typically streptococcal, cause a brawny cellulitis (sometimes
associated with brown edema fluid) that masks a necrotizing myofascial infection. For
this reason, shock appearing during the intermediate postoperative period mandates at
least an inspection of the wound. If cellulitis is present, the wound should be promptly
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explored in the operating room, where radical debridement is undertaken. Aggressive
antibiotic therapy, an adjunct to surgical debridement (not a substitute), may be
lifesaving.

Shock in the Late (>24 Hours) Postoperative Period

There are four common causes of unexplained shock in the late postoperative
period. Sepsis is by far the most common, including surgical site infections,
bloodstream (catheter-associated) infections, urinary tract infections, and pneumonias.
Myocardial infarction is also common and can occur without significant pain during
the first few postoperative days. Pulmonary embolism in the setting of occult deep
venous thrombosis tends to occur somewhat later because the operation and consequent
immobility are usually the cause of the deep venous thrombosis, and pulmonary
embolism must follow its formation. Shock and unexplained hypoxemia should
suggest pulmonary embolism. Finally, occult GI bleeding causes painless hypovolemic
shock that is unexplained until the oral or rectal passage of blood. Above all, the
surgeon should be aware of time. Regardless of the cause of the shock, prompt
recognition of the shock state, correction of the underlying problem, and immediate
resuscitation appear to be the best guarantors of a favorable outcome.

Acute Lung Injury/Acute Respiratory Distress Syndrome

Acute lung injury and ARDS are clinical syndromes of pulmonary dysfunction
that may result from any number of infectious, inflammatory, or tissue injury or cellular
shock conditions.

Criteria for the diagnosis of ARDS include:

— acute onset,

— bilateral pulmonary infiltrates on chest radiography,

— the absence of cardiogenic pulmonary edema (i.e., pulmonary artery wedge

pressure < 18 mm Hg), and

— hypoxemia (PaO2:FIO2 < 200).

On the same continuum, acute lung injury is a milder form, with PaO2:F102 =
201-300.

The mortality of ARDS approaches 40% to 50%, with most deaths attributed to
MOF.

The pathogenesis of ARDS involves three stages. The first stage, coinciding with
the acute onset of respiratory failure, is known as the exudative phase. Disruption of
the alveolar epithelium results in the influx of protein-rich edema fluid and a leukocytic
infiltrate. Destruction of type II pneumocytes disrupts normal alveolar fluid transport
and surfactant production, leading to alveolar flooding and collapse. Macrophages
release proinflammatory cytokines that attract and activate neutrophils, provoking
tissue injury. Some patients have an uncomplicated course with resolution of the
process, but others progress to the fibroproliferative phase. Mesenchymal cells fill the
alveolar space and initiate fibrosis, with collagen and fibronectin accumulating in the
lung. In the resolution phase, alveolar edema is resolved as type II pneumocytes
repopulate the epithelium; protein is cleared; and there is gradual remodeling of
granulation tissue and fibrosis.

The treatment of ARDS is primarily supportive.
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— The underlying cause should be identified and treated.

— Nutritional support should be provided.

— Appropriate prophylactic measures against venous thromboembolism and

stress gastritis.

Adequate oxygenation and ventilation must be provided; this generally requires
intubation and mechanical ventilation. A number of novel adjunctive therapies have
been studied in ARDS. Preliminary clinical studies suggest that fluid management
aimed at lowering filling pressures may decrease pulmonary edema; whether this
improves outcome remains to be seen. Surfactant-replacement therapy has been
successful in neonates but not yet proven beneficial in adults with ARDS. Despite
encouraging results in observational studies, nitric oxide has not proven beneficial in
PRCTs; the same goes for other vasodilators. Corticosteroids were never found to be
beneficial when administered early in ARDS. However, as the pathophysiology
became better understood, the therapy was applied to the fibroproliferative phase.
Encouraging results were reported in observational studies as well as in a small PRCT.
Corticosteroids warrant consideration as salvage therapy for severe ARDS that is not
resolving but must be used with caution because they predispose patients to the risk of
infection.

The optimal ventilatory strategy for ARDS patients remains elusive. A number of
methods have been employed, including extracorporeal membrane oxygenation
(ECMO); extracorporeal carbon dioxide removal; high-frequency jet ventilation; high-
frequency oscillatory ventilation; liquid ventilation; permissive hypercapnia; and
inverse-ratio ventilation. None of these has been associated with a mortality reduction.
Prone positioning has been proposed as a means to improve oxygenation by increasing
end-expiratory lung volume, improving ventilation and perfusion matching, and
changing chest wall mechanics. In a multicenter PRCT, prone positioning improved
oxygenation but not survival. Although this intervention may be useful in treating
severe hypoxemia for short periods, care must be exercised to minimize complications
such as pressure ulceration, accidental extubation, and loss of vascular catheters and
feeding/drainage tubes. Low tidal volume (VT) ventilation has been the focus of a
number of PRCTs. The National Institutes of Health ARDS Network study group
performed a multicenter PRCT in which patients were randomized to a VT of 12 mL/kg
vs 6 mL/kg, with plateau pressures maintained at less than 50 versus less than 30 cm
H,0, respectively. After enrolling 861 patients, the trial was stopped because in-
hospital mortality was reduced from 40% to 31% in the low VT group. The results of
this study were discrepant from earlier, smaller trials. Whether the benefit was
attributable solely to lower VT is unclear; nevertheless, this approach has gained
widespread support. Positive end-expiratory pressure (PEEP) can improve oxygenation
by recruiting collapsed alveoli and reducing functional residual capacity.
“Conventional” ventilation generally calls for the minimal PEEP necessary to provide
acceptable oxygenation. However, in the setting of ARDS, there may be benefit to
increasing PEEP to improve oxygenation as well as to protect the lung by preventing
repetitive recruitment/de-recruitment of alveoli, reducing cyclic reopening and stretch
during mechanical breaths. The optimal level of PEEP may be determined by
incrementally increasing PEEP to maximize the PaO,:FIO, ratio; however, some argue
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that this ignores lung mechanics. A lung pressure-volume curve may be generated for
a given patient, and the lower inflection point (PFLEX)—the point at which the slope
increases in steepness, representing a pressure at which the majority of alveolar units
are open—identified. Alternatively, the PEEP may be titrated to maximal compliance,
which may be easier to measure at the bedside. A “lung-protective” strategy employed
in a PRCT included a VT less than 6 mL/kg, PEEP above PFLEX, driving pressures
less than 20 cm H,0 above the PEEP level, pressure-limited ventilation, and permissive
hypercapnia. Compared with conventional ventilation, there was improved 28-day
survival, less barotrauma, and a higher rate of weaning from mechanical ventilation.
This trial was small and had a higher than expected mortality in the conventional
ventilation group, but it has stimulated further study into the use of higher PEEP levels.

A circulatory collapse is defined as a general or specific failure of the circulation,
either cardiac or peripheral in nature. A common cause of this could be shock or trauma
from injury or surgery. A "general failure" is one that occurs across a wide range of
locations in the body, such as systemic shock after the loss of a large amount of blood
collapsing all the circulatory systems in the legs. A specific failure can be traced to a
particular point, such as a clot.

Intra-Abdominal Hypertension (IAH) and Abdominal Compartment
Syndrome (ACS)

As John Hunt stated abdominal Compartment Syndrome is “the end result of a
progressive, unchecked increase in intra-abdominal pressure from a myriad of
disorders that eventually leads to multiple organ dysfunction.”

Korn and associate first used the term ACS in 1980s. It is only in the past decade,
that the pathophysiological repercussions of the increased intraabdominal pressure
(IAP) and ACS have been recognised in a wide spectrum of surgical patients and
treated aggressively. Emerson first noted the cardiovascular morbidity and mortality
associated with elevated intra-abdominal pressure in 1911. However, the recognition
of abdomen as a compartment and the concept of intraabdominal hypertension (IAH)
resulting in ACS have only recently received attention.

The abdomen is a closed cavity. The pressure values inside follow the hydrostatic
laws. The TAP is the steady state pressure within the abdominal cavity and changes
with respiration.

Factors influencing IAP:

— The movements of diaphragm

— The costal arch shifts

— The contractions of the abdominal wall

— The volume of the intestines, which may be empty or over distended

— The presence of any additional content in the abdominal cavity

— Existing points of view concerning normal values of IAP:

— Normally, mean intra-abdominal pressures are zero or less (A.A. Meyer).

— The normal values of IAP are 0-5 mm Hg (M. Malbrain, 2002).

— Mean intraabdominal pressure is 6.5 mm Hg (range 0.2-16.2 mm Hg) (N.C.

Sanchez et al., 2001).
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Traditionally, ACS was considered a traumatic surgical disease. Nowadays it is
proved that ACS is a problem in many critically ill patients who have suffered no
trauma, especially those suffering systemic inflammatory response syndromes (SIRS).
In untreated cases mortality is about 100%.

Causes of Intra-abdominal Pressure (IAP) Elevation

Retroperitoneal: pancreatitis, retroperitoneal or pelvic bleeding, contained
AAA rupture, aortic surgery, abscess, visceral edema

Intraperitoneal: intraperitoneal bleeding, acute gastric dilatation, bowel
obstruction, ileus, mesenteric venous obstruction, pneumoperitoneum,
abdominal packing, abscess, visceral edema secondary to resuscitation (SIRS)
Abdominal Wall: burn eschar, repair of gastroschisis or omphalocele,
reduction of large hernias, pneumatic anti-shock garments, lap closure under
tension, abdominal binders

Chronic: central obesity, ascites, large abdominal tumors, peritoneal dialysis,
pregnancy.

The following predisposing conditions are well recognised.:

hypothermia

acidosis

polytransfusion

dilutional coagulopathy or disseminated intravascular coagulation

sepsis with capillary leakage

vasculopathy, or liver dysfunction

The combination of acidosis, hypothermia and coagulopathy has been
proposed as a triad, leading to ACS.

Grading of ACS (J.M. Burch and colleagues, 1996)

Grade I = 10 to 15 mm of Hg
Grade II = 15 to 25 mm of Hg
Grade III = 25 to 35 mm of Hg
Grade IV >35 mm of Hg

Morris definition of ACS:

A pathologic state caused by an acute increase in IAP above 20-25 mm Hg
(or 27.2-34 cmH,0)

End-organ dysfunction or serious wound complications and
Improvement by abdominal decompression

Types of ACS

PRIMARY ACS is essentially organ dysfunction and IAH in the presence of
direct injury to the abdominal contents. The examples are trauma, peritonitis,
ileus, and haemorrhage etc.

SECONDARY ACS consists of elevated pressure and organ dysfunction
caused by third space oedema and resuscitation. The examples are
resuscitation of haemorrhagic shock patients, burns etc.
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— RECURRENT ACS in which the patient has recovered from the ACS once
but because of secondary insults the cycle begins again. This verity is
associated with very high mortality rate.

Physiologic sequelae of high intraabdominal pressure

1. Cardiovascular:

— Increased intra-abdominal pressures causes:

— Decrease in the preload

— Increase in the afterload due to an elevation in systemic vascular resistance
(SVR)

— Impairment of cardiac contractility

End result: Dramatic reduction in venous return to the heart (preload). Right
coronary artery blood flow drop with resultant RV subendocardial ischemia and
worsening cardiac dysfunction. Elevated SVR leads to reduced blood flow to organs
already suffering from ischemia and venous engorgement. They are now more
ischemic and the capillary leak worsens, further exacerbating the syndrome.

Elevated intra-thoracic pressure directly impacts traditional pressure-based
cardiac filling measurements such as CVP and PAOP (wedge). These pressure
measurements are erroncously elevated and do not reflect actual fluid resuscitation
end-points. Failure to understand this, and reliance on pressure-based cardiac indices
will lead to inadequate fluid resuscitation, persistent global organ ischemia and higher
instances of MOF and death. Volumetric indices such as RVEDVI and GEDVI
accurately reflect fluid volume status in the face of elevated IAP and ITP. Focusing
volume resuscitation end points on a volume-based index will result in improved
cardiac function and reduced organ failure.

2. Pulmonary:

Increased intra-abdominal pressures causes:

— Elevation of the diaphragms with reduction in lung volumes

The result:

— Elevated intrathoracic pressure (which further reduces venous return to heart,
exacerbating cardiac problems)

— Increased peak pressures

— Reduced tidal volumes

— Barotrauma, atelectasis, hypoxia, hypercarbia

3. Gastrointestinal:

Increased intra-abdominal pressures causes:

— Compression of mesenteric arteries

— Congestion of mesenteric veins and capillaries

— Reduced cardiac output to the gut

The result:

— Decreased gut perfusion, increased gut edema and leak

— Ischemia, necrosis, cytokine release

— Bacterial translocation

— Development and perpetuation of SIRS

— Further increases in intra-abdominal pressure
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4. Renal:

Elevated intra-abdominal pressure causes:

— Compression of renal veins and arteries

— Reduced cardiac output to kidneys

The Result:

— Decreased renal artery and vein flow

— Renal congestion and edema

— Decreased glomerular filtration rate (GFR)

— Acute tubular necrosis (ATN)

— Renal failure, oliguria/anuria

5. Neuro:

Elevated intra-abdominal pressure causes:

— Increases in intrathoracic pressure

— Increases in superior vena cava (SVC) pressure with reduction in drainage of
SVC into the thorax

The Result:

— Increased central venous pressure and 1J pressure
— Increased intracranial pressure

— Decreased cerebral perfusion pressure

— Cerebral edema, brain anoxia, brain injury

6. Miscellaneous

Elevated intra-abdominal pressure causes:

— Reduces perfusion of surgical and

— traumatic wounds

— Reduced blood flow to critical organs and tissues
The Result:

— Poor wound healing and dehiscence

— Coagulopathy

— Immunosuppression

Classic signs of ACS (It normally develops 12 to 24 hours after the first

operation) are:
— decreased PO,
— very highly elevated PCO,
— high peak inspiratory pressure
— lack of urinary output
— amassively distended abdomen.

A better way of diagnosing this condition, however, is through continuous intra-
abdominal pressure monitoring in the intensive care unit (ICU) in all critically ill
patients at high risk for these complications.

The principle ways of assessing pressure are:

— inferior vena cava catheter

— urinary bladder catheter

— peritoneal catheter
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— vaginal catheter

gastric balloon

Intraabdominal pressure is most commonly measured indirectly by monitoring
bladder pressures. Bladder pressure monitoring through the Foley catheter is
comparable to direct intraperitoneal pressure measurements, but is non-invasive, more
reliable and reproducible than clinical judgment, allows early detection of intra-
abdominal hypertension, allowing intervention before ACS develops.

IAH/ACS Management

Fluids — adequate fluid resuscitation
o normovolemic in patients with Grade I IAH
o hypervolemic in patients with Grade II-1V
Abdominal perfusion pressure-optimize fluids first then add vasopressors.
Shoot for a on perfusion pressure > 60 mm Hg
Paralytics
Cathartics / enema to clear bowel?
Paracentesis
o need significant free fluid on US
o can place temporary catheter
Decompressive laparotomy — in patients with Grade III-IV 1is obligatory, in
some patients with Grade II also can be recommended,
o can be performed bedside for unstable patients
o delay in abdominal decompression may lead to intestinal ischemia

Post-laparotomy ACS — Same problem the same is the treatment

Be aware that ACS can recur following a decompression laparotomy
Score or replace dressing to treat recurrence

Indications for IAP monitoring:

Sepsis/SIRS/Ischemia-reperfusion
o Sepsis and resuscitation with > 6 1 crystalloid/colloid or > 4 units of blood
in 8 hours
Pancreatitis
Peritonitis
Ileus/bowel obstruction
Mesenteric ischemia/necrosis
Visceral compression/reduction
o Large ascites/peritoneal dialysis
o Retroperitoneal/abdominal tumor
o Laparotomy closed under tension
o Gastroschisis/omphalocele
Surgical
o Intra-operative fluid balance > 6 1
o Abdominal aortic aneurysm repair
Trauma
o Shock requiring resuscitation (ischemia-reperfusion)
o Damage control laparotomy

o O O O
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o Multiple trauma with or without abdominal trauma requiring resuscitation
with > 6 1 crystalloid/colloid or > 4 units blood in 8 hours
o Major burns (> 25%)

Basic literature:

1. Greenfield's surgery: scientific Principles & Practice. Sixth edition (2017). Edited
by Michael W. Mulholland, Keith D. Lillemoe, Gerard Doherty, Gilbert R.
Upchurch, Jr. Alam, Timothy M. Pawlik; illustrations by Holly R. Fischer.

2. Surgery: Textbook / O.Y. Usenko, G.V. Bilous, G.Y. Putintseva - 5th ed. - K.:
VSV "Medicine", 2021. - 416 p. ISBN 978-617-505-853-4

3. Surgery: in 2 vols. Vol. 2. Special surgery / R.O. Sabadyshyn, V.O. Ryzhkovskyi,
0.V. Markovych, B.Z. Chyzhyshyn - Vinnytsia: Nova Knyha, 2018. - 592 p.
ISBN 978-966-382-706-3

4. Emergency surgery. Textbook for students of VI courses of medical faculties of
medical universities: / Edited by V.V. Boyko, V.M. Lisovyi, V.A. Kapustnyk,
L.Y. Goncharenko, I.A. Taraban, V.V. Makarov and others; edited by
Corresponding Member of the NAMSU, Professor V.V. Boyko; Corresponding
Member of the NAMSU, Professor V.M. Lisovyi - Kharkiv: NTMT, publishing
house, 2019. - 514 ¢. ISBN 978-617-578-116-6

5. Surgery: a textbook / [Y. S. Bereznitsky, O.V. Bilov, L.S. Bilyansky, et al: Nova
Knyha, 2020. 528 p. ISBN 978-966-382-834-3

6. Pantyo V.I. General surgery: a textbook / V.I. Pantyo, V.M. Shimon,
0.0. Baldizhar - Uzhhorod: IVA, 2020. - 464 p.

7. Surgery: textbook for students of higher medical educational institutions /
K.M. Amosova [et al: Ya.S. Bereznyts'kyy, V.G. Mishalov, M.P. Zakharash;
reviewed by V.V. Grubnik, P.D. Fomin. - 3rd ed. - Vinnytsia: Nova Knyha, 2021.
- 712 p.

8. Surgical diseases. Part 1. Textbook for students of the sixth year of medical
faculties majoring in Medicine and Paediatrics / Nikonenko A.O., Grushka V.A.,
Holovko M.G., Gaidarzhi E.I., Pertsov 1.V., Materukhin A.M., Matveev S.O.,
Vildanov S.R., Zubryk 1.V. Zaporizhzhia, 2021. 277 c.

9. Surgical diseases. Part II. Textbook for the sixth-year students of medical faculties
majoring in Medicine and Paediatrics / Nikonenko A.O., Grushka V.A.,
Golovko M.G., Gaidarzhi E.I., Pertsov 1.V., Materukhin A.M., Matveev S.O.,
Vildanov S.R., Zubryk I.V. Zaporizhzhia, 2021. 302 c.

10. Clinical oncology: a textbook / edited by Y.V. Moskalenko, 1.O. Vynnychenko,
R.A. Moskalenko - Sumy State University: VSV "Medicine", 2020. 212 c.
Additional literature:

1. Emergency abdominal surgery (organisational standards and professionally
oriented algorithms for the provision of medical care) / Edited by Fomin P.D.,
Usenko O.Y., Bereznitsky Y.S. - K.: Library "Health of Ukraine", 2018. - 354 p.

2. SCHWARTZ'S PRINCIPLES OF SURGERY 2-volume set 11th edition 11th
Edition/ F. Brunicardi (Author), Dana Andersen (Author), Timothy Billiar
(Author), David Dunn (Author), John Hunter (Author), Lillian Kao (Author),

132



Jeffrey Matthews (Author), Raphael Pollock (Author) - McGraw Hill / Medical,
2019. - 2448

3. Kirk's Basic Surgical Techniques, 7th Edition/ By Fiona Myint, FRCS - 2019. -
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Tests
11. Signs and symptoms associated with early sepsis include
A. Respiratory acidosis
B. Decreased cardiac output
C. Hypoglycemia
D. Increased arteriovenous oxygen difference
E. Cutaneous vasodilation
12. Major alterations in pulmonary function associated with adult respiratory distress
syndrome (ARDS) include
A. Hypoxemia
B. Increased pulmonary compliance
C. Increased resting lung volume
D. Increased functional residual capacity
E. Decreased dead space ventilation
13. A conscious person in shock should be given:
. coffee or tea.
orange juice.
clear liquids.
. nothing by mouth
E. alcohol
14. The response to shock includes which of the following metabolic effects?
A. Increase in sodium and water excretion
B. Increase in renal perfusion
C. Decrease in cortisol levels
D. Hyperkalemia
E. Hypoglycemia
15. Animal and clinical studies have shown that administration of lactated Ringer’s
solution to patients with hypovolemic shock may
A. Increase serum lactate concentration
B. Impair liver function
C. Improve hemodynamics by alleviating the deficit in the interstitial fluid
compartment
D. Increase metabolic acidosis
E. Increase the need for blood transfusion
16. Which of the following signs and symptoms suggest possible hypovolemic shock?
A. Weak, rapid pulse; cold, clammy skin; pallor; shallow breathing
B. Slow, strong pulse; dizziness; cold perspiration; nausea
C. Blank expression; cold extremities; regular breathing
D. Blank expression; chills; unconsciousness; dry skin
17.7. Which of the following statements regarding stress ulceration is true?

OO >
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18.

19.

20.

A. It is true ulceration, extending into and through the muscularis mucosa

B. It classically involves the antrum

C. Increased secretion of gastric acid has been shown to play a causative role

D. It frequently involves multiple sites

E. It is seen following shock or sepsis, but for some unknown reason does not
occur following major surgery, trauma, or burns

The principle ways of assessing intraabdominal pressure are the following

EXCEPT:

A. superior vena cava catheter

B. urinary bladder catheter

C. peritoneal catheter

D. vaginal catheter

E. gastric balloon

Predisposing factors for the development of intraabdominal hypertension include

the following EXCEPT:

A. hypothermia

B. acidosis

C. polytransfusion

D. dilutional coagulopathy or disseminated intravascular coagulation

E. spinal cord injury

The clinical signs of ACS don’t include:

A. decreased PO,

B. very highly elevated PCO,

C. high peak expiratory pressure

D. lack of urinary output

E. a massively distended abdomen.

Keys for tests

1

2 3 4 5 7 8 9 10

(o)}

E

A D D C A D A E

Materials for self-education

Main tasks Notes(instructions)

Repeat:

1. Make a scheme of blood circulation,
formula of an average blood pressure
calculation

2. Formula of peripheral vascular
resistance assessment

Anatomy of the vascular system
Physiology of blood circulation
Physiology of breathing

Study:

- f/{SIl‘iec(:lhnque luati £ abdomi 12. Make the algorithms of actions in
- Met ods ot evaluation of abdominalj.,qoq of postoperative shock
compliance

1. Make the algorithm of actions in
case of circulatory collapse in
operative room

Surgical approaches to the heart to
perform direct heart massage
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— The optimal ventilatory strategy for
ARDS patients
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TOPIC 3. DYSPHAGIA SYNDROME, VOMITING AND DEFECATION
DISORDERS. INTESTINAL OBSTRUCTION SYNDROME. ETIOLOGY.
PATHOGENESIS

3.1. Dysphagia syndrome, vomiting and defecation disorders. Colitic syndrome.
Features of colitis syndrome depending on diseases of the colon. Modern methods
of diagnosis of colon diseases. Their importance in the diagnosis and differential
diagnosis of abdominal organs.

Overview.

Dysphagia is the cause of 3-4% of visits to general practitioners and 10% of visits
to a gastroenterologist. In 25% of patients, it has a functional basis, and in other cases
- an organic nature. Every 10th case of dysphagia is due to conditions that require
surgical intervention. Dysphagia is a frequent (up to 80%) symptom of esophageal
damage and one of the few direct, alarming symptoms of oncology-gastroenterology.
In this regard, all patients with dysphagia should be carefully examined in order to
establish the specific cause of its development. Vomiting is a symptom of many
diseases, so if it is often repeated, it requires a thorough examination and treatment
according to the cause. Violation of the act of defecation (diarrhea, constipation) is an
important manifestation of many diseases of the digestive tract, which requires careful
differential diagnosis.

Educational aims:

— Conduct a survey and physical examination of patients with pathological
syndromes.

— Develop a plan for examining patients with pathological syndromes.

— Based on the analysis of laboratory and instrumental examination data,
conduct differential diagnostics, substantiate and formulate a diagnosis.

— Prescribe treatment for diseases of the abdominal organs that have
pathological syndromes.

— Demonstrate mastery of the moral and deontological principles of a medical
worker and the principles of professional subordination.

A student must know:

— Definition of dysphagia, vomiting and disorders of the act of defecation.

— The main causes of dysphagia, vomiting, disorders of the act of defecation
and the features of these syndromes depending on the disease.

— Features of the pathophysiology of the indicated pathological syndromes.

— Modern methods of examination of patients with the indicated pathological
syndromes.

— Algorithm of diagnosis and differential diagnosis of diseases or pathological
conditions accompanied by the indicated syndromes.

— Methodology of differential selection of treatment methods for diseases
manifested by the indicated pathological syndromes.
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A student must be able to:

Clinically determine the probable causes of the presence of the named
pathological syndromes in a patient.

Determine the algorithm for diagnosis and differential diagnosis of diseases
manifested by the indicated pathological syndromes.

Correctly evaluate the results of the conducted clinical, laboratory and
instrumental examination in patients with pathological syndromes.
Formulate a preliminary, clinical and final diagnosis of diseases manifested
by the indicated pathological syndromes.

Differentiatedly determine the treatment tactics for diseases manifested by the
indicated pathological syndromes.

Terminology.

Term Definition

Dysphagia Disorder (difficulty) of the act of swallowing, as well as

the transportation of solid and / or liquid food from the
oral cavity to the stomach. Patients perceive this
condition as a feeling of "stuck" food when passing
through the oral cavity, pharynx or esophagus.

Vomiting A complex reflex act (involuntary impulse emissions of

stomach contents through the mouth), associated with a
violation of the vomiting center located in the medulla
oblongata.

Defecation disorders:

Diarrhea

Accelerated or single bowel movements with the release
of liquefied feces.

Functional constipation |[Chronic delay in emptying the colon for more than 48

hours, observed for at least 3 months and accompanied
by at least one of the following signs: a feeling of
incomplete emptying, a small amount (less than 100 g)
and a thick consistency of feces, straining for at least a
quarter of the time of defecation.

Chronic

stasis

proctogeniclFunctional, and over time, organic damage to the colon,|
which is based on a violation of the plastic and kinetic
properties of the colon and rectum due to congenital or
acquired disorders of vascular and nervous trophism of
the intestinal wall, the symptoms of which are persistent
constipation, accompanied by pain and bloating, and in|
severe cases, the phenomena of mechanical obstruction|
of the colon and intoxication.

Obstructive defecation [Violation of the evacuation of intestinal contents|

associated with changes in the posterior pelvic floor,
which arose against the background of pelvic distension
syndrome (prolapse or prolapse of the pelvic organs due
to weakness of the pelvic floor), the inherent
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manifestations of which may be rectocele, internal
intussusception and prolapse of the rectum, enterocele
and sigmoidcele in combination with discoordination|
and/or atrophy of the pelvic floor muscles.

Content:

The causes of dysphagia are numerous and diverse. To achieve the main goals,
namely, to timely establish a diagnosis and prescribe adequate treatment, knowledge
of the semiotics of swallowing disorders is necessary. First of all, the localization of
swallowing disorders should be clarified. In this regard, oropharyngeal and esophageal
dysphagia are distinguished.

Classification

By type:

— Oropharyngeal (preesophageal), upper, middle, lower.

— Esophageal (esophageal), upper, middle, lower.

By pathogenesis:

— Mechanical (peripheral-organic).

— Motor (neurogenic).

By the degree of severity of esophageal obstruction:

— st degree - characterized by periodic difficulty swallowing solid food, pain

with the movement of the food lump;

— 2nd degree - only semi-liquid food is allowed to move;

— 3rd degree - only liquid food is allowed to move;

— 4th degree - even swallowing saliva and water is impossible

The causes of the main types of dysphagia in various diseases are presented in the
table.

Oropharyngeal dysphagia (preesophageal) | Esophageal dysphagia (esophageal)
Causes Diseases Causes Diseases

Neuromuscula Myasthenia. Rabies. Anatomical [Zenker's diverticulum.
r lesiongBotulism. Encephalitis.anomalies  [Cervical osteophyte.
(paralysis  ofDiphtheria. Hiatal hernia
the pharyngealBulbar paralysis.
muscles) Pseudobulbar paralysis 1n|
cerebral atherosclerosis.
Parkinson's disease.
Poliomyelitis.
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Myopathies,

Myxedema

Disorders of

Achalasia. Idiospastic]

metabolic and(hypothyroidism). esophageal |dilatation of the esophagus.
endocrine Toxic  goiter.  Diabetestone andDiffuse spasm of the
diseases mellitus. Amyloidosis. motility esophagus.
Dermatomyositis. Scleroderma.
Diverticulosis (traction,
etc.). Gastroesophageal
reflux disease (GERD).
Systemic diseases.
Senile esophagus.
[nflammatory |Angina. Mechanical Tumors: squamous cell
diseases Infectious pharyngitis. narrowing (carcinoma,
Peritonsillar abscess. adenocarcinoma,  gastric
Acute and fundic carcinoma, benign
subacute thyroiditis. tumors.
Peptic strictures.
Vascular lesions (varicose
veins)
Tumors. Bulky mass in  theOthers Sideropenia. Infectious
Damage oropharynx. esophagitis.
caused byRadiation injury. Esophagitis of drug origin.
physical Aphthous ulcers. Burns with alkalis and
factors Candidiasis. acids.
Xerostomia (dry mouth). Radiation esophagitis.
Pharyngeal diverticulum. Radiation strictures.

Postoperative  conditions:
after trunk vagotomy or
surgical intervention on the
esophagus. Crohn's disease.
Sarcoidosis.

External compression|
(lymph  nodes,  aortic
aneurysm, left ventricular
enlargement, retrosternal

goiter).

Patients with oropharyngeal dysphagia complain of food accumulation in the
mouth, inability to swallow, or difficulty swallowing that lasts no more than 1 second
after swallowing. In addition, such patients have aspiration before, during, or after
swallowing. Along with this, aspiration during swallowing may cause coughing or
wheezing. Nasopharyngeal regurgitation, nasal congestion, ptosis, photophobia, and
visual impairment are also possible, as well as weakness, usually increasing by the end
of the day. The most common causes of oropharyngeal dysphagia are aphthae,
candidiasis, and cerebrovascular disorders. Less commonly, it occurs against the
background of Parkinson's disease, globus histericus, pseudobulbar palsy, myasthenia
gravis, Sjogren's disease, poliomyelitis, botulism, and syringobulbia.
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In esophageal dysphagia, the feeling of difficulty in swallowing is localized
retrosternal, or in the area of the xiphoid process, and occurs after several consecutive
swallows. In the presence of esophageal dysphagia, patients do not always and not
always accurately indicate the location of the lesion that interferes with the passage of
food. Thus, only 60-70% of them can correctly indicate the level of food retention in
the esophagus. The rest mistakenly believe that the lesion is located more proximal to
the true location of the obstacle. Determining the time elapsed from the moment of
swallowing to the onset of dysphagia can serve as a more objective and simple initial
assessment of the level of damage. Dysphagia of the cervical esophagus manifests itself
immediately after swallowing - after 1-1.5 seconds, dysphagia of the middle third of
the esophagus - after 4-5 seconds, distal dysphagia - after 6-8 seconds.

Clarification of the localization of dysphagia has diagnostic value when patients
describe it as compression in the chest, more often behind the sternum, which usually
corresponds to the level of esophageal obstruction. The feeling of dysphagia in the neck
has practically no differential diagnostic value, since this localization can be a
manifestation of damage to the pharynx, almost all parts of the esophagus (including
the cardiac part), and is also possible with globus hystericus.

By duration, intermittent (paroxysmal) and persistent (permanent) dysphagia are
distinguished. The first, as a rule, is caused by hypermotor dyskinesia of the esophagus.
It should be remembered that such dyskinesia often accompanies the course of such
diseases as hiatal hernias, esophagitis of various genesis, and esophageal tumors.
Permanent dysphagia is observed in most cases in patients with organic pathology and
1s manifested by difficulty in passing mainly solid food.

The extreme degree of severity of dysphagia is aphagia, in which there is a
complete closure of the alimentary canal, which requires urgent instrumental or
surgical intervention. The differential diagnostic algorithm requires an analysis not
only of the patient's complaints, but also a detailed analysis of the anamnesis. Long-
standing heartburn, previous dysphagia, may indicate peptic stricture. Short-term
intermittent dysphagia may be due to an inflammatory process. Its combination with
painful swallowing (odynophagia) suggests the presence of esophagitis (possibly
candidal or herpetic, which occur in cancer patients or patients receiving
immunosuppressive therapy). Recurrent odynophagia may occur against the
background of diffuse spasm of the esophagus. The type of dysphagia also depends on
the consistency of food, which causes discomfort when swallowing. Difficulties that
arise when swallowing only solid food indicate organic dysphagia. A stuck lump can
be pushed through the narrowed area of the esophagus by drinking some liquid. Liquid
food is worse when motor function is impaired.

Vomiting is a symptom of many diseases of internal organs and conditions:
diseases of the digestive system, organic diseases of the brain or its membranes
(cerebral hemorrhage, vascular thrombosis, tumors), kidney diseases, toxicosis of
pregnant women, eye diseases, vestibular apparatus, diabetes mellitus, myocardial
infarction, infections, intoxications, febrile states and other diseases. Vomiting can
occur as a result of hypersensitivity to drugs, when taking incompatible drugs, overdose
of medications.
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Classification
By pathogenesis:

— Vomiting, caused by irritation of receptors of various organs - the root of the
tongue, soft palate, gastric mucosa, gallbladder, organ of balance, etc., which
is transmitted to the vomiting center of the medulla oblongata.

Vomiting, caused by direct irritation of the vomiting center in CNS lesions

(various tumors, trauma, meningitis), with increased intracranial pressure,
various intoxications (overdose, toxicosis of pregnancy, uremia).

substances have entered it).
— Psychogenic vomiting - with strong excitement, negative emotions.

Vomiting, as a protective physiological act (if the stomach is full or harmful

The main etiological factors of vomiting are presented in the table.

Pathophysiological
mechanism

Groups of diseases,
conditions

Diseases, conditions

Vomiting of nervous
(central) origin

Diseases and injuries
of the central nervous
system

Vestibular disorders, psycho-emotional
disorders, stress, psychology,
depression, history.

Taking medications.

Drugs (most often opiates), digitalis
preparations, aminophylline,
chemotherapeutic agents.

Hematogenous toxicInfectious diseases onEpidemic diseases. Viral hepatitis, food
vomiting the effects of toxins  [poisoning, viruses (enteroviruses).
Metabolic disorders [Liver  failure.  Kidney  failure.
Ketoacidosis, Addison's disease.
Pregnancy Toxicosis of pregnant women
Vomiting of peripheralDiseases of  theAcute inflammatory diseases of the
origin (reflex),abdominal organs stomach. Gastrointestinal tract
including "gastric" obstruction. Peritonitis, Acute
pancreatitis, acute  cholecystitis.

Chemically poor-quality food.

Diseases of  other
systems and organs

Acute myocardial infarction (most often
affecting the posterior wall of the left
ventricle), congestive heart failure

In most cases, vomiting is preceded by nausea, increased salivation, rapid, deep
breathing. The diaphragm descends sequentially, the glottis closes, the pyloric section
contracts sharply, the body of the stomach and the lower esophageal sphincter (the area
of the esophageal-gastric junction) relax, and antiperistalsis occurs. The contraction of
the diaphragm and abdominal muscles is accompanied by an increase in intra-
abdominal and intragastric pressure, which leads to the rapid ejection of stomach
contents through the esophagus and mouth to the outside. Vomiting is usually
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accompanied by pallor of the skin, increased sweating, severe weakness, tachycardia,
and a decrease in blood pressure. In diseases of the digestive system, vomiting is
usually preceded by nausea, sometimes abdominal pain. Nausea, an unpleasant
sensation in the epigastric region, is often accompanied by a feeling of nausea,
salivation, pallor of the skin, sweating, dizziness. Nausea occurs as a result of irritation
of the vagus and intestinal nerves, which are transmitted to the vomiting center with
subsequent efferent pathological impulses. Accompanying many diseases of the
digestive system, nausea is not a specific symptom. However, it has been noted that
vomiting without prior nausea is more often of central origin. If vomiting is preceded
by a headache, especially of the hemicrania type, one should think about migraines.
Morning vomiting, before breakfast, is most often caused by the toxic effect of
exogenous (alcohol) or endogenous (uremia) factors, possibly toxicosis of pregnant
women. Esophageal vomiting, as a rule, is not preceded by nausea. Vomiting occurs
when the patient assumes a horizontal position or is accompanied by retention and
accumulation of food in the esophagus - esophageal stenosis of various genesis (tumor,
post-burn or peptic stricture), achalasia of the cardia, diverticulum, esophageal
dyskinesia and insufficiency of the lower esophageal sphincter (cardium). Early and
late esophageal vomiting are distinguished. Early esophageal vomiting occurs during
eating, often with the first sips of food, is accompanied by pain behind the sternum,
dysphagia. It can be observed both with organic lesions (cancer, ulcer, stricture) and
with functional disorders of the esophagus. With organic lesions of the esophagus,
attacks of dysphagia, pain and vomiting directly depend on the density of the
swallowed food lump: the denser the food, the more sharply these symptoms manifest.
In functional disorders of the esophagus, such a dependence is not observed, often more
solid food does not cause any complications, and liquid food leads to vomiting. Late
esophageal vomiting occurs 3-4 hours after eating and indicates a significant expansion
of the esophagus. Usually this is a sign of achalasia cardia. Late vomiting may be a
consequence of a large esophageal diverticulum, but the volume of vomited masses is
much smaller than in achalasia cardia. In esophageal vomiting, the contents consist of
undigested food masses, saliva and mucus without an admixture of gastric juice. In
peptic esophagitis (reflux esophagitis), vomiting can occur both during a meal and after
some time, sometimes at night in the horizontal position of the patient, with a sharp tilt
of the torso forward, with increased intra-abdominal and intra-gastric pressure.
Vomiting consists of undigested food residues with a large admixture of acidic or
bitter-tasting liquid (gastric juice, bile). Vomiting at night, due to the ingress of vomit
into the respiratory tract, can cause a severe painful cough.

In diseases of the stomach and duodenum, vomiting usually occurs after eating,
and this period of time is quite constant. In duodenal ulcer, vomiting usually occurs 2-
4 hours after eating or at night against the background of severe pain in the upper
abdomen, preceded by severe nausea. The pain after vomiting in these patients weakens
or completely subsides, so patients often deliberately provoke vomiting in order to get
relief. When bleeding from a stomach ulcer, less often from a duodenal ulcer, vomiting
of unchanged or slightly altered blood (hematemesis) or "coffee grounds" (due to the
formation of hydrochloric acid hematin of brown color) is characteristic. Stenosis of
the gastric outlet of organic origin (cancer, post-ulcer cicatricial deformation) is often
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accompanied by profuse vomiting with an admixture of food residues eaten the day
before or a few days ago, which have putrefactive properties. With pylorospasm,
caused more often by functional disorders (reflex effects in peptic ulcer disease,
diseases of the biliary tract and gallbladder, as well as neuroses) and less often by other
causes (lead intoxication, insufficiency of the parathyroid glands), a tendency to
frequent vomiting is often observed. However, unlike organic stenosis, vomiting with
pylorospasm is less quantitative, contains a small amount of gastric contents with an
admixture of recently eaten food, its frequency depends on the severity of the
underlying disease and the emotional lability of the patient.

In acute gastritis, vomiting is frequent, accompanied by sharp, sometimes burning
pain in the upper abdomen, occurs during or immediately after eating, bringing
temporary relief. For chronic gastritis, vomiting is not characteristic, except for one
form - chronic gastritis with normal or increased secretory function. Vomiting more
often occurs in the morning on an empty stomach, sometimes without prior pain and
nausea. Intestinal obstruction is often accompanied by vomiting. Vomiting is preceded
or accompanied by severe abdominal pain and nausea. Vomiting masses with high
obstruction of the small intestine consist mainly of gastric contents and a large amount
of bile. With obstruction of the middle and distal parts of the intestine, a brown tint
with a fecal odor appears in the vomit. True "fecal vomiting" usually indicates the
presence of a fistula between the stomach and the transverse colon or indicates a critical
condition of the patient with long-standing (decompensated) intestinal obstruction.

In acute appendicitis, vomiting usually occurs in the presence of abdominal pain,
which after only a few hours is concentrated in the right iliac region and becomes
constant. The pain attack is accompanied by a moderate increase in body temperature
without chills and a gradual increase in peritoneal phenomena in the right iliac region.

Thrombosis of mesenteric vessels is characterized by the sudden onset of
vomiting, often with an admixture of blood; vomiting is usually preceded by sharp
abdominal pain and collapse.

In peritonitis, vomiting often occurs, which disappears and reappears with the
expansion of the pathological process zone. In the toxic stage, peritonitis is manifested
by recurrent vomiting, abdominal pain, and symptoms of peritoneal irritation.

Diseases of the liver, biliary tract and pancreas are characterized by repeated
vomiting of bile, pain in the right hypochondrium, transient jaundice, which develop
after eating fatty foods. In acute pancreatitis, vomiting usually occurs simultaneously
with an attack of severe pain in the upper abdomen. Vomiting with blood is often
present. In biliary (hepatic) colic, which develops with cholelithiasis, acute and chronic
cholecystitis, stenosis of the major duodenal papilla, stricture and dyskinesia of the
biliary tract, vomiting accompanies a pain attack along with other symptoms (nausea,
flatulence, fever).

The syndrome of defecation disorder can be presented in two variants: diarrhea,
functional constipation, chronic colo-proctogenic stasis, obstructive defecation. It
should be noted that in the presence of such variants of the act of defecation disorder,
it 1s necessary, first of all, to determine whether these disorders are clinical signs of
oncological disease (colon cancer with its obstructive or enterocolitic clinical forms)
or other organic pathology (inflammatory or cicatricial stricture) of the colon.
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To understand these disorders, it is necessary to know the definition of the concept
of defecation. Defecation is a physiological act of freeing the intestines from fecal
masses. Defecation is regulated by the central nervous system and occurs as a result of
irritation of the sensitive nerve endings of the rectal mucosa. Excitation from the nerve
endings is transmitted to the spinal cord, where the defecation center is located at the
lumbar level. From this center, the excitation spreads to the cerebral cortex, causing a
specific sensation and urge to defecate.

But even in the presence of an urge to defecate, fecal masses are held in the rectum
due to the constant tonic tension of the two anal sphincters - external and internal. The
act of defecation occurs reflexively. Irritation of the receptors of the wall of the rectal
ampulla causes involuntary relaxation of its internal sphincter, peristaltic contractions
of the muscles of the colon and rectum walls. Then there is a voluntary relaxation of
the external sphincter of the rectum. Emptying of the rectum is facilitated by holding
the breath, tension of the abdominal press, diaphragm and pelvic floor muscles.

When the spinal cord is damaged (inflammatory processes, injuries, tumors)
above the center of defecation, the influences coming from the higher structures of the
brain, especially the cerebral cortex, are interrupted, and defecation becomes
involuntary. Involuntary defecation can occur with strong emotional influences (for
example, with fear). Some diseases of the gastrointestinal tract (dysentery, tumors,
ulcers) can cause a violation of the act of defecation, which manifests itself in the form
of diarrhea or constipation.

Classification

— Diarrhea.

— Functional constipation.
— Chronic colo-proctogenic stasis.
By form:

— Cologenic

— Proctogenic

— Mixed form

By degree of compensation:
— Compensated

— Subcompensated

— Decompensated

— Obstructive defecation.

Most often, diarrhea, as one of the clinical manifestations, is found in such
diseases of the colon as: chronic inflammatory diseases (ulcerative colitis, Crohn's
disease, pseudomembranous colitis), familial adenomatous polyposis. The presence of
pathological impurities in the feces (blood, mucus, pus) is characteristic. It should be
noted that in the enterocolitic clinical form of colon cancer, alternating diarrhea and
constipation is characteristic. The features of obstructive defecation are the presence
of the phenomenon of obstruction of the colon opening with impaired evacuation of
intestinal contents due to rectocele, internal intussusception and prolapse of the rectum,
enterocele and sigmoidcele in combination with discoordination and/or atrophy of the
pelvic floor muscles. In the absence of an organic cause, delayed movement and
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evacuation of the colonic contents (constipation) can most likely be explained by the
presence of chronic colo-proctogenic stasis in various degrees of compensation.
Diagnostic methods
Dysphagia:

Collection and analysis of anamnesis.
Review of previous medical data and diagnoses, assessment of neurological
status and the need for care.

Physical examination.

Laboratory tests of blood and urine.

Instrumental methods of examination - esophagogastroscopy with
endosonography, biopsy and histopathological examination, esophageal
radiography, esophageal tonometry, esophageal and gastric pH-metry,
esophageal scintigraphy, contrast-enhanced computed tomography.

When excluding esophageal dysphagia (peripheral-organic), psycho-
neurological examinations (including MRI of the brain and spine) and
consultation with relevant specialists are necessary for the diagnosis of
preesophageal (neurogenic) dysphagia.

——

Gastroesophageal reflux disease complicated by petic stricture of the esophagus in
the region of the lower esophageal sphincter
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Stage III achalasia of the esophagus. Esophagogastrography. Suprastenotic dilatation
of the esophagus is determined, and a “mouse tail” sign is detected radiographically in
the area of esophageal narrowing in the projection of the lower esophageal sphincter.

2

Esophageal achalasia of stages III (1) and IV (2). Esophagoscopy. Narrowing of the
cardiac part of the esophagus in the projection of the lower esophageal sphincter (1),
significant suprastenotic dilatation of the esophagus with accumulation of food and

fluid in it (endoscopic sign of cardiac stenosis).

Vomiting:

Collection and analysis of anamnesis.

Familiarization with previous medical data and diagnoses, assessment of
neurological status and the need for care.

Physical examination.

Laboratory tests of blood and urine.

Instrumental methods of examination - esophagogastroduodenoscopy with
endosonography, biopsy and pathohistological examination, balloon
enteroscopy, radiography of the esophagus, stomach and duodenum,
according to indications - determination of the features of the transit of the
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contrast medium through the intestinal canal, computed tomography with
contrast enhancement.

If an organic cause is excluded (the presence of an organic obstacle to the
advancement of contents through the digestive canal), psycho-neurological
examinations (including MRI of the brain, spine), consultation of relevant
specialists are necessary.

Peptic ulcer of the duodenum complicated by subcompensated cicatricial stenosis
of the source. X-ray of the stomach, delay of contrast medium (barium sulfate) in the
stomach for up to 14 hours.

Disorders of the act of defecation

Collection and analysis of anamnesis.

Familiarization with previous medical data and diagnoses, assessment of
neurological status and the need for care.

Physical examination.

Laboratory tests of blood and urine.

Instrumental methods of examination - esophagogastroduodenoscopy,
proctological examination, colonoscopy, survey radiography of the abdominal
cavity, irrigography (in two phases), determination of the features of the
transit of the contrast medium through the intestinal canal, functional studies
of the rectum (including proctography, MRI-defecography and computer
pneumokinesometry), computer tomography with contrast enhancement.
When excluding an organic cause (the presence of an organic obstacle to the
movement of contents through the colon), chronic colonic, proctogenic stasis,
psycho-neurological examinations (including MRI of the brain, spine), and
consultation with relevant specialists are necessary.

Chronic decompensated colonic stasis. Colonic transit study of contrast medium
(barium sulfate), colonic stasis up to 120 hours, grade II colonoptosis, clinical colon

emptying has not yet occurred.
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Endophytic cancer of the distal sigmoid colon, stage I1I, complicated by chronic
subcompensated obturation obstruction of the colon.

Chronic decompensated proctogenic stasis, inert rectum.

Proctogram. Significant dilation of the ampullary part of the rectum is noted in
the absence of a natural urge to defecate. The conditional urge to defecate is abdominal
pain that occurs when 870 ml of contrast medium (barium sulfate) is injected
transanally into the rectum.

Treatment

Not pathological syndromes (dysphagia, vomiting and impaired defecation) is
treated, but diseases, the clinical signs of which are the indicated syndromes. The
differentiated choice of treatment method depends on the nature of the disease, the
features of its course and the presence of complications.

Thus, if the cause of dysphagia is a cancer of the esophagus, planned surgical
treatment is indicated; cicatricial stricture of the esophagus is initially treated
conservatively by conducting therapeutic gurgling, if they are ineffective, planned
surgical intervention is performed; with achalasia of the esophagus in stages I and II,
conservative gurgling is performed, including using cardiodilation, and in stages III
and IV, planned surgical treatment is indicated.

If the cause of vomiting is a chronic complication of peptic ulcer disease in the
form of subcompensated cicatricial stenosis of the pyloric canal or duodenum, planned
surgical treatment is indicated. In case of acute complications of peptic ulcer disease
in the form of acute bleeding from the ulcer, the presence of hematemesis,
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endoscopically detected type I bleeding from the ulcer, urgent surgical treatment is
indicated. In the presence of vomiting in acute surgical diseases of the abdominal cavity
organs (acute appendicitis, acute cholecystitis, acute pancreatitis, etc.), conservative or
surgical treatment of the specified diseases is indicated.

In the presence of diarrhea, as a clinical sign of chronic severe total ulcerative
colitis of the II degree of activity, intermittent course, conservative treatment is
indicated, and in the presence of irreversible morphological changes in the colon wall,
refractoriness to conservative therapy, and especially in the event of acute or chronic
complications of the disease, surgical treatment is already indicated. In the presence of
familial adenomatous polyposis, only surgical treatment is indicated.

In the presence of a syndrome of defecation disorder, the cause of which is
obstructive defecation with impaired evacuation of intestinal contents due to rectocele,
internal intussusception and rectal prolapse, enterocele and sigmoidcele in combination
with discoordination and/or atrophy of the pelvic floor muscles, or chronic
decompensated colon or proctogenic stasis, only surgical treatment is indicated. At the
same time, in the presence of chronic compensated or subcompensated colon or
proctogenic stasis, conservative treatment is justified. Of course, if the cause of the
defecation disorder is a cancerous tumor of the colon, only surgical treatment is
indicated (in this case, the defecation disorder should be treated as chronic obstructive
obstruction of the colon).

Esophageal achalasia stage I, I1. Balloon cardiodilation
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Tests
21. What are the main causes of esophageal dysphagia?
A. Acute esophagitis
B. Achalasia of the esophagus
C. Esophageal cancer
D. Foreign body of the esophagus
E. Scarring stricture of the esophagus
Explanation: The main causes of dysphagia are achalasia of the esophagus (B),
cancer of the esophagus (C) and scarring stricture of the esophagus (E), which is
explained by the occurrence of an organic obstacle in the esophagus with impaired food
movement in the form of a tumor or scar or functional (stage I-II achalasia) narrowing
of the esophagus.
22.What are the main causes of the combination of dysphagia with odynophagia
(pain behind the sternum during swallowing)?
A. Foreign body in the esophagus
B. Chemical burn of the esophagus
C. Acute esophagitis
D. Esophageal cancer
E. Scarring stricture of the esophagus
Explanation: The main causes of the combination of dysphagia and odynophagia
are chemical burn of the esophagus (B) and acute esophagitis (C), which is explained
by the presence of an inflammatory process in the wall of the esophagus (pain as a sign
of inflammation) and its irritation during swallowing.
23. What are the main modern diagnostic methods that allow determining the cause
of dysphagia?
A. Esophagogastroduodenoscopy
B. Esophageal radiography
C. Ph-monitoring of the esophagus
D. Computed tomography of the chest cavity
E. Magnetic resonance imaging of the chest cavity
Explanation: The main diagnostic methods that allow determining the cause of
dysphagia are esophagogastroduodenoscopy (A) and esophageal radiography (B),
which is explained by the modern capabilities of endoscopic technology (including
endosonoscopy, high-magnification endoscopy, endoscopic microscopy), as well as
radiological determination of the features of the movement of contents through the
esophagus.
24.Vomiting, as a complex reflex act, is caused by irritation of which receptors?
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A. Root of the tongue
B. Mucous membrane of the stomach
C. Gallbladder
D. Skin
E. Pain
Explanation: Vomiting is caused by irritation of the receptors of the root of the
tongue (A), mucous membrane of the stomach (B) and gallbladder (C), which is
transmitted to a special vomiting center in the medulla oblongata, which coordinates
the coordinated contraction of the muscles of the stomach, as well as the movements
of the respiratory muscles and abdominal press.
25. Vomiting caused by direct irritation of a special vomiting center is possible in:
A. Damage to the central nervous system
B. Increased intracranial pressure
C. Various intoxications
D. Uncomplicated diverticular disease of the colon
E. Penetrating duodenal ulcer
Explanation: Vomiting caused by direct irritation of a special vomiting center is
possible in damage to the central nervous system (tumors, trauma, meningitis) (A),
increased intracranial pressure (B) and various intoxications (overdose, toxemia of
pregnancy, uremia) (C).
26. In which surgical diseases does vomiting occur as a clinical symptom?
A. Acute cholecystitis
B. Acute pancreatitis
C. Acute small bowel obstruction
D. Uncomplicated inguinal hernia
E. Chronic hemorrhoids
Explanation: Vomiting as a symptom of a surgical disease occurs in acute
cholecystitis (A), acute pancreatitis (B) and acute small bowel obstruction (C), is reflex
in nature and is regulated by a special vomiting center in the medulla oblongata.
27.In the presence of hematemesis (vomiting of unchanged or slightly changed
blood), which disease should be thought of first?
A. Ulcerative bleeding
B. Mallory-Weiss syndrome
C. Chronic atrophic gastritis
D. Bleeding from esophageal varices
E. Cicatricial stenosis of the pyloric canal
Explanation: In the presence of hematemesis, one should first consider ulcerative
bleeding (A), Mallory-Weiss syndrome (B) and bleeding from esophageal varices,
which is explained by the presence of a morphological defect (rupture or ulcer) in the
mucosa-submucosal sheath of the esophagus, stomach or initial part of the duodenum.
28. What is the normal frequency of defecation in the world today?
A. Once a day
B. From one to three times a day
C. From 1-3 times a day to 2-3 times a week
D. From two to three times a week
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E. From two to three times a day

Explanation: The normal frequency of defecation accepted in the world is from 1-
3 times a day to 2-3 times a week. Only 30% of people defecate 2-3 times a week, and
up to 90% of them are women, this is the so-called slow-transient type of evacuation,
in the intervals between such more “loose” defecations people feel normal. If between
“loose” defecations a person feels pain in the abdomen, its bloating, deterioration of
the general condition, a thorough diagnosis of the cause of the delay in evacuation is
necessary.

29. The main causes of defecation disorders are:

A. Obstructive defecation syndrome

B. Chronic colo-proctogenic stasis

C. Ulcerative colitis

D. Colon cancer

E. Diverticular disease of the colon

Explanation: The main causes of defecation disorders are obstructive defecation
syndrome (A), chronic colo-proctogenic stasis (B) and colon cancer (D), which is
explained either by the presence of pelvic dissection syndrome (prolapse or prolapse
of the pelvic organs due to weakness of the pelvic floor), or by a violation of the plastic
and kinetic properties of the colon and rectum, due to congenital or acquired disorders
of the vascular and nervous trophism of the intestinal wall, or in the presence of a
mechanical obstacle to the advancement of the contents in the form of a tumor.

30. What are the main special research methods that should be used for differential

diagnosis of the causes of defecation disorders?

A. Irrigography

B. Colonoscopy

C. Study of the transit of contrast medium through the digestive tract

D. Functional studies of the rectum

E. Proctological examination

Explanation: The main special methods of differential diagnosis of disorders of
the act of defecation (constipation or chronic obstructive obstruction of the colon) are
irrigography (A), colonoscopy (B) and proctological examination (E). This is explained
by the diagnostic capabilities of these research methods in determining the organic or
functional cause of the disorder of the act of defecation.

3.2. Intestinal obstruction syndrome. Etiology. Pathogenesis. Clinic. Diagnosis.
Differential diagnosis. Treatment tactics.

Overview.

Acute intestinal obstruction (AC) remains one of the most pressing problems of
modern emergency surgery. Among acute surgical diseases of the abdominal cavity, it
occurs with a frequency of 4.2 - 9.4%. Every year, about 4% of laparotomies are
performed in the world due to acute intestinal obstruction. The incidence of acute
intestinal obstruction in Ukraine averaged 25 cases per 100,000 population. Mortality
rates remain high and differ significantly depending on the etiology of acute intestinal
obstruction. Lethality in non-neoplastic forms of acute intestinal obstruction is 4-32%,
while in tumor genesis it reaches 22-47%.
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The leading factors that determine the high percentage of mortality in acute
intestinal obstruction are late hospitalization, a high frequency of diagnostic mistakes,
the age of the patient and the presence of concomitant pathology, unjustified
prolongation of the terms of conservative therapy, intraoperative and postoperative
complications

Intestinal obstruction may be defined as failure of propulsion of intestinal contents
aborally. The condition occurs in many forms in both the small and large intestine, due
to either mechanical obstruction or a motility problem caused by neuromuscular failure
or ischemia. Neuromuscular failure is frequently associated with inflammation in the
peritoneal cavity or in the retroperitoneum. This type of intestinal obstruction, where
the intestinal lumen is not compromised, is also known as adynamic ileus. Pain
originating from distension of the intestine, as occurs in bowel obstruction.

Educational aims:

— Interrogation and clinical inspection of patients with bowel obstruction.

— To determine the etiologic and pathogenic factors of bowel obstruction.

— To find out the types of bowel obstruction, the clinical features, different
variants of manifestation and complications.

— To develop a plan of examination of the patients with bowel obstruction.

— To estimate laboratory data, results of X-ray, ultrasound examination,
computed tomography (CT), magnetic resonance imaging (MRI) of the
intestines.

— To make a differential diagnosis, form a diagnosis of intestinal obstruction by
reasoning.

— To prescribe the treatment for patients with the bowel obstruction.

— To justify indications for surgical treatment of patients with the bowel
obstruction.

— To cure of the patients with bowel obstruction after operations.

— To estimate efficiency of treatment and prognosis of disease.

A student must know:

— Anatomy -physiological information about of the intestines.

— Classifications of bowel obstruction.

— Mechanisms of development of bowel obstruction.

— Clinical picture of bowel obstruction.

— Methods of diagnostics of bowel obstruction.

— Principles of treatment of bowel obstruction.

— Features of surgical interventions for the different types of bowel obstruction.

A student must be able to:

— Collect and estimate the complaints of patient with the bowel obstruction,
information of anamnesis, to conduct physical research and correctly interpret
the results obtained.
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— Define the rational volume of laboratory and instrumental methods of
research. Correctly interpret the results of clinical analyses, X-ray, Ultrasound
diagnostics, computed tomography, magnetic resonance imaging.

— Define indications for operation and other methods of treatment of patients.

— Perform pre-operative preparations of patients. Conduct post-operative care

Terminology.
Term Definition
Mechanical means that luminal contents cannot pass through the gut
obstruction tube because the lumen is blocked.

Luminal contents fail to pass because of disturbances in
Functional obstruction | gut motility that prevents coordinated peristalsis from
one region of the gut to the next.

Blood flow to the obstructed segment is compromised,

and tissue necrosis and gangrene are imminent.
Strangulated ) . .
) Strangulation usually implies that the obstruction is
obstruction ) :
complete, but some forms of partial obstruction can also
be complicated by strangulation.
The Vala's sign Is the elastic sausage-shaped deformity of the bowel.

Sklarov's sign Is the sound of intestinal splash.

Kywul's sign Is the sound on percussion above the exaggerated bowel.

Spasokukotsky's sign | Is "sound of falling drop".

incompletely closed anus in combination with balloon

Hochenegg's sign expansion of ampulla of rectum

is a term generally used to denote two diseases of

Inflammatory  bowel unknown etiology with similar general characteristics:

disease (IBD) ulcerative colitis and Crohn's disease
Content:
Etiology
Small Intestine Colon
Gallstone ileus Fecal impaction
Luminal Foreign body Foreign body
Worms
Tumor Tumor
. Strictures Strictures
Bowel wall lesions : : : )
Intussusceptions Diverticular disease
Radiation enteritis Intussusceptions
Adhesions Volvulus
Hernias Extrinsic tumor
Extrinsic Volvulus Hernias
compression Extrinsic tumor
Extrinsic
inflammation
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Classification (by D.P.Chuhrienko, 1958)

Acute intestinal obstruction is divided:

I. According to morphofunctional signs.

1. Dynamic intestinal obstruction:

— paralytic;

— spastic;

— Inadequate blood supply of intestines(embolism, thromboembolism).

2. Mechanical intestinal obstruction:

— strangulation (volvulus, node formation)

— obturation (closing of bowel lumen in side or compression from outside)

— mixed (invagination, adhesive [intestinal] obstruction).

II. According to clinical features.

— Acute.

— Chronic.

III. According to the level of obstruction.

— Small - bowel obstruction.

— Large -bowel obstruction.

IV. According to the passing of intestinal contents.

— Complete.

— Partial.

V. According to the origin.

— Innate.

— Acquired.

VI. According to development of pathological process.

— Stage of acute violation of intestinal motility.

— Stage of hemodynamic disorders of bowel wall and its mesentery.

— Stage of peritonitis.

Pathophysiology

In acute obstruction, there is an accumulation of intestinal contents (liquid and
gas) before of the site of obstruction. Gradually, this leads to stretching of the intestine
and an increase intraluminal and intramural pressure. When the intramural pressure
becomes critical, a violation occurs intramural perfusion. This contributes to the
development of intestinal ischemia and further development of wall necrosis.

When a part of the intestinal lumen is blocked, some volume of intestinal contents
passes through. At the same time, pathophysiological changes develop not as quickly
as with complete blockage. Ischemic changes develop most quickly during
strangulation (for example, when volvulus), when the mesentery and vessels are
compressed

Clinical picture. Symptoms of intestinal obstruction include abdominal pain,
nausea and vomiting, as well as constipation and bloating. Present of gases and stool
with obstruction may be in partial obstruction. Strangulated intestinal obstruction.
Blood supply disturbance and ischemia (compression of mesenteric vessels) is the
characteristic feature of this form of intestinal obstruction. It determines the
pathomorphologic changes and clinical signs of disease. Acute pain syndrome and
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ischemic disorders in the wall of bowel cause necrotic changes in area of bowel
affected by the disease. It is accompanied by the progressive worsening of the patient
condition and lead to endotoxicosis.

Strangulation obstruction of the small or large intestine is accompanied by
symptoms and signs that suggest peritonitis. Large fluid shifts and systemic toxicity
are imminent or have already occurred. These signs include abdominal tenderness or
involuntary guarding localized to the area of the strangulated loop of bowel, decreased
urine output, fever, and tachycardia. Obturation intestinal obstruction, unlike
strangulated, does not progress quickly.

HIGH SMALL BOWEL OBSTRUCTION. The presenting symptoms of high
small bowel obstruction are colicky upper abdominal pain and profuse, bilious
vomiting. The onset of vomiting is close to the onset of pain, and the vomitus is
nonfeculent. On physical examination, vital signs are normal except late in the course,
when dehydration is present. Distension, if present, is not prominent. Abdominal
tenderness is absent, and bowel sounds are hyperactive, the crescendos of which
coincide with attacks of colicky pain.

LOW SMALL BOWEL OBSTRUCTION. Colicky, midabdominal pain,
vomiting, and abdominal distension are the presenting symptoms of low small bowel
obstruction. The interval between onset of pain and vomiting lengthens as the site of
obstruction is more distal. Vomiting may be feculent. No gas or feces will have been
passed through the rectum for variable periods of time. Abdominal tenderness is
minimal or absent, and rectal examination is normal.

LARGE BOWEL OBSTRUCTION. Colon cancer and diverticulitis account for
nearly 90% of cases of large intestinal obstruction, with colon cancer alone responsible
for 65% to 70% of these. The most frequent site of obstruction from either disease is
the sigmoid. Other causes of colon obstruction include inflammatory bowel disease,
postanastomotic strictures, benign tumors, and fecal impaction. Symptoms and signs
include those of mechanical obstruction as well as those of underlying disease
producing the obstruction. The pain is crampy and suprapubic. Vomiting is a late
symptom, and the vomitus is typically feculent. Constipation and obstipation are
constant features. Abdominal distension can be prominent, especially in sigmoid
volvulus. Bowel sounds are hyperactive and high pitched. Superimposed on these
symptoms and signs are those of the underlying disease producing the obstruction.
Patients with colon cancer may complain of a change in bowel habits and rectal
bleeding. Patients with diverticulitis may have a history of alternating diarrhea and
constipation and usually have signs of the inflammatory process: fever, tachycardia,
and tenderness or mass in the left lower quadrant

SIGMOID VOLVULUS. Three conditions promote sigmoid volvulus: a
redundant sigmoid, long sigmoid mesentery with a narrow base, and fecal loading due
to chronic constipation. The condition tends to occur in the elderly, in those who are
bedridden, and in those receiving psychotropic medication for a psychiatric disorder.
The bowel twists counterclockwise about its long mesentery. A complete twist of 360°
leads to occlusion of not only the bowel lumen but also of the vascular pedicle in the
mesentery. If the obstruction is not reversed promptly, sigmoid gangrene and
perforation ensue. Usually, abdominal distension is very prominent, and colicky
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suprapubic pain develops. Pain is usually not an important symptom, but abdominal
distension can be massive and lead to cecal perforation. Cecal Volvulus Cecal volvulus
is much less common than sigmoid volvulus, occurring with half the frequency. A
predisposing condition is incomplete embryologic fixation of the cecum, which results
in hypermobility of the organ. Distension and colicky pain develop in the midabdomen.
The patient often has a previous medical history of similar but milder attacks.

Diagnostics. Diagnostic procedures should be aimed at: separating mechanical
from dynamic obstruction, identifying the causes of obstruction; distinguishing
complete from partial obstruction, distinguishing obturation from strangulation
obstruction. History is also important - previous abdominal surgery (presence of
adhesions), hereditary abdominal oncology, inflammatory bowel disease, which may
contribute to the etiology of obstruction.

During the examination, it is necessary to conduct a thorough diagnosis of
inguinal and femoral hernias (especially in obese patients). It is necessary to examine
the stool for the presence of blood.

Patients with palpation note both a soft abdomen and resistance of the anterior
abdominal wall, and percussion— high tympanitis. Auscultatively, at the beginning of
the disease, there are increased peristaltic noises, then — a gradual fading of peristalsis
(positive Mondor symptom, "noise of the beginning, silence of the end").

There are other symptoms pathognomonic for intestinal obstruction. Val's
symptom — a limited elastic sausage-like formation. Sklyarov's symptom — the sound
of intestinal slapping. Kivul's symptom — a metallic sound over a distended intestine.
Schlange's symptom — intestinal peristalsis that occurs after palpation of the abdomen.
Spasokukotsky's symptom — "the sound of a falling drop". Grekov's symptom
(Obukhov Hospital) — gaping of the anus combined with a balloon-like expansion of
the rectal ampulla.

During a X-ray scopy or radiography of the abdominal cavity, fluid and gas levels
are noted in the loops of the intestines - Kloiber's cups.

Computed tomography (CT) of intestinal obstruction reveals an area of dilated
bowel before obstruction and colapse of the bowel after obstruction, and free fluid in
the abdominal cavity. The bowel wall appears thickened, air in the bowel wall and poor
contrast uptake in the wall suggests ischemic damage. CT can identify the cause of the
obstruction and also allows for assessment of the condition of other abdominal organs.

Ultrasound in intestinal obstruction provides the same data as CT, but allows you
to detect pendulum-like movements of intestinal contents.

Examination of the intestines with contrast, which can be administered
antegradely or retrogradely. The contrast is swallowed or introduced through a tube
into the stomach. Several radiographs are taken as the contrast moves caudally through
the intestines. With a barium enema, 200-250 ml of barium solution is administered,
then several radiographs are taken to monitor how the intestine fills and empties. This
reveals strictures and filling defects.

In obstruction, laboratory studies do not play a direct role in diagnosis, but are
helpful in evaluating complications such as dehydration, strangulation, and sepsis.

Other abdominal conditions, such as appendicitis, diverticulitis, perforated peptic
ulcer, cholecystitis, or choledocholithiasis, can usually be distinguished from bowel
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obstruction by clinical examination and basic laboratory data. Bowel obstruction can
complicate any of these abdominal conditions. Thus, the presence of another
abdominal process does not exclude the complication of bowel obstruction, and the
symptoms of bowel obstruction do not exclude other conditions.

Therapy

During the first 1.5-2 hours after the patient's hospitalization in the hospital, a
comprehensive conservative therapy is carried out, which has a differential diagnostic
value and by its nature can be a preoperative preparation.

It is aimed at preventing complications associated with pain shock, correcting
homeostasis and at the same time represents an attempt to eliminate intestinal
obstruction by non-operative methods.

1. Measures aimed at combating abdominal pain shock include the administration
of antispasmodics (baralgin, spazmoverin, no-shpa), paranephral novocaine blockade,
in severe cases, neuroleptanalgesia (droperidol, fentanyl). In patients with severe pain
syndrome and spastic intestinal obstruction, a positive effect can also be achieved with
the help of epidural anesthesia.

2. Elimination of hypovolemia with correction of electrolyte, carbohydrate and
protein metabolism is achieved by the introduction of salt blood substitutes, 5-10%
glucose solution, gelatin, albumin and blood plasma. There are several methods
suitable for use in emergency surgery to calculate the amount of fluid required to level
hypovolemia.

3. Correction of hemodynamic parameters, microcirculation and detoxification
therapy is carried out using intravenous infusion.

4. Decompression of the gastrointestinal tract is carried out using a nasogastric
tube, gastric lavage, and also performing a siphon enema. It is possible to eliminate
intestinal obstruction with such conservative means in 20-30% of patients with
mechanical intestinal obstruction.

Patients with dynamic (paralytic) intestinal obstruction should be stimulated with
intestinal peristalsis. It is performed necessarily after infusion therapy and correction
of hypovolemia. C

Surgical treatment of intestinal obstruction should include the following points
that must be performed during surgery:

After laparotomy, an abdominal inspection is performed to determine the cause
of intestinal obstruction and the viability of the intestines. The absence of pathological
processes after the inspection requires an inspection of the places of formation and
pinching of internal hernias: internal inguinal and femoral rings, obturator foramina,
pockets of the ligament of Treitz, the foramen magnum, the diaphragm and the
paraesophageal foramen. To determine the level of obstruction, a visual assessment of
the transverse size of various sections of the intestine is used. Above the level of
obstruction (obstruction), intestinal loops are always full of contents, and below they
collapse.

Elimination of the causes of non-conduction (cutting the adhesion that compresses
the intestine, straightening the volvulus and knotting of the loops, disinvagination,
removal of obstructing tumors, etc.). If the cause of obstruction is a cancerous tumor,
various surgical options can be used. In the presence of a tumor of the right half of the
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colon (caecum, ascending colon, hepatic angle) without signs of peritonitis, a right-
sided hemicolectomy with the imposition of a primary anastomosis is performed.

In case of peritonitis, a serious condition of the patient, it is necessary to impose
an ileostomy, lavage, sanitation and drainage of the abdominal cavity. Patients with
inoperable tumors (the presence of metastases) who do not have peritonitis are imposed
with an ileotransverse anastomosis.

A slightly different approach to choosing the method of surgery in the presence
of tumors of the left half of the colon and rectum.

In most cases, with cancer of the left half of the colon and rectal cancer with
obstructive intestinal obstruction, it is necessary to perform a Hartmann operation,
which consists in resection of the affected segment of the intestine, suturing its distal
end and removing the proximal end of the intestine in the form of a single-barrel
colostomy. After such an operation, there is a possibility of restoring the patency of the
colon. An important principle of eliminating intestinal obstruction should be the choice
of a gentle, but sufficiently radical method of eliminating the mechanical obstruction
of the intestine. The scope of this intervention can be different - from extensive
resection of the intestine to the imposition of an unloading intestinal fistula or bypass
interintestinal anastomosis. In case of intestinal non-viability, which can be determined
visually by changing the color, peristalsis, pulsation of the mesenteric arteries,
Dopplerography, spectroscopy, resection of the non-viable area is performed from 30-
40 cm of the afferent and 15-20 cm of the afferent section with the imposition of a
"side-to-side" or "end-to-end" anastomosis.

Sanitation and drainage of the abdominal cavity are performed by generally
accepted methods using washing with antiseptic solutions, electric suction devices and
wipes. The abdominal cavity should be drained from four places: in both iliac regions
and both hypochondria, preferably with paired synthetic drainage tubes.

Colonic Pseudo obstruction Etiologic factors Acute pseudo obstruction of the
colon, also known as Ogilvie's syndrome, is an often painless paralytic ileus of the
large bowel characterized by rapidly progressive abdominal distention. Plain
radiographs of the abdomen may reveal air in the small bowel and distention of discrete
segments of the colon (cecum or transverse colon) or of the entire abdominal colon.
Although the distention of the colon is not caused by mechanical obstruction, the wall
of the bowel, particularly that of the cecum, can become sufficiently distended so that
its blood supply is compromised. Gangrene, perforation, peritonitis, and shock can
follow. Major risk factors for the development of Ogilvie's syndrome include severe
blunt trauma, orthopedic trauma or procedures, acute cardiac events or coronary bypass
surgery, acute neurologic events or neurosurgical procedures, and acute metabolic
derangements. Only 5% of cases develop in the absence of another conditions.
Diagnosis. The diagnosis is usually apparent from plain films. In doubtful cases, and
when bowel necrosis is not a significant worry, a gentle Hypaque contrast enema can
establish the nonmechanical nature of the dilatation. Colonoscopy can be both
therapeutic and diagnostic. Features suggesting the complication of bowel ischemia
include localized tenderness, leukocytosis, metabolic acidosis, evidence of sepsis, and
a rapidly deteriorating clinical course. Management Initial management includes
resuscitation and correction of underlying metabolic or electrolyte imbalances. A
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nasogastric tube is helpful if the patient is vomiting and can prevent swallowed air from
passing distally. When bowel ischemia is suspected, surgery is indicated. If bowel
necrosis is found, the affected segment is resected and an ileostomy or colostomy
established. If the bowel is viable, a cecostomy is placed to vent the colon and prevent
distention. If distention is painless and the patient shows no signs of toxicity or bowel
ischemia, expectant management is successful in approximately 50% of cases. If the
distention worsens so that the cecal diameter increases beyond 10 to 12 cm, or if it
persists for more than 48 hours, colonoscopy is recommended. Endoscopic
decompression is successful in 60% to 90% of cases but colonic distention can recur
in up to 40%. Rectal tubes are ineffective in managing distention of the proximal colon.
Such tubes can be useful in promoting passage of air and feces after colonoscopy, but
should not be used as temporizing measures to avoid colonoscopic decompression. In
anecdotal reports, prokinetic agents such as cisapride and erythromycin. Ogilvie's
syndrome with success. Successful resolution of pseudo obstruction can be treated with
sympatholytic agents or spinal sympathetic block. The efficacies of these modalities
have not been systematically evaluated. In the most recent studies, the sympatholytic
agent, neostigmine, has been advocated if a 24-hour interval of conservative measures
(nasogastric suction, intravenous fluids, nothing by mouth) has failed to improve
symptoms. Serious cardiovascular complications can occur and patients require
telemetry. In addition, underlying factors (sepsis, electrolyte abnormalities, and ileus-
promoting medications) should be addressed to obtain the earliest and maximum
benefit.

Special forms of obstructive intestinal obstruction include obstruction caused by
gallstones. The latter enter the small intestine as a result of pressure in the walls of the
gallbladder and the intestine adjacent to it. It should be borne in mind that intestinal
obstruction can be caused by a concrement with a diameter significantly smaller than
the lumen of the intestine. The mechanism of such a phenomenon is associated with
the irritating effect of bile acids on the intestinal wall. The latter responds to this with
a spasm, as a result of which the stone is tightly wedged into its lumen. The
development of intestinal obstruction of cholelithiasis is always preceded by an attack
of colic and the clinic of acute cholecystitis. It is characteristic that in the process of
the development of the disease, the pain caused by acute cholecystitis subsides, after
which a new pain appears, characteristic of another pathology - intestinal obstruction.

Hemodynamic intestinal obstruction (MESENTERIC ISCHEMIA) develops
on the basis of embolism or thrombosis of mesenteric arteries and vein thrombosis,
there may be mixed forms. Embolism of mesenteric arteries most often occurs in
patients with heart disease (mitral and aortic defects, myocardial infarction, warty
endocarditis) and is manifested by lesions, mainly, of the superior mesenteric artery.
This is primarily facilitated by its wide lumen and its departure from the aorta at an
angle of 45 °. The onset of the disease is usually acute, with nausea, sometimes
vomiting. In the first hours, a picture of acute abdominal ischemic syndrome appears,
which is often accompanied by shock (rapid pulse, decreased arterial and pulse
pressure, cold sweat, cyanosis of the mucous membranes and acrocyanosis). Patients
become irritable, restless, take a forced knee-elbow position or lie on their side with
bent legs.
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On examination, the abdomen remains symmetrical, its anterior wall is soft,
increased peristalsis is heard from the first minutes for 1-2 hours (hypoxic stimulation
of peristalsis), later it gradually fades away ("grave silence"). Over time, the symptoms
of intoxication and peritonitis rapidly increase. At the beginning of the disease, patients
have gas and stool retention, later diarrhea with blood in the stool. When the latter is

difficult to establish macroscopically, it is necessary to examine the intestinal lavage
fluid.
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Tests

. The most informative investigation in acute bowel obstruction is
A. X-ray of abdomen

B. Ultrasound

C. Colonoscopy

D. Anoscopy

E. Barium enema

. All of statements about Cloiberg's cup are correct EXEPT
A. Sign of acute bowel obstruction

B. Has a form of the inverted bowl

C. Can be observed after an enema

D. Is formed by the level of liquid and air

E. Cloiberg's cup is free air in an abdomen

. Cloiberg's cup in small bowel obstruction is

A. Wide and tall

B. Narrow and low

C. Wide and low

D. Narrow and tall

E. Is located on each side of abdomen

. Cloiberg's cup in large bowel obstruction is

A. Wide and tall

B. Narrow and low

C. Wide and low

D. Narrow and tall

E. Narrow or wide and tall

. Which of the following would be expected to stimulate intestinal motility?
A. Fear

B. Gastrin

C. Secretin

D. Acetylcholine

E. Prolactin

. For a symptomatic partial duodenal obstruction secondary to an annular pancreas,
the operative treatment of choice is
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A. A Whipple procedure

B. Gastrojejunostomy

C. Vagotomy and gastrojejunostomy

D. Partial resection of the annular pancreas

E. Duodenojejunostomy

Operative planning and preoperative counseling for a patient with a rectal

carcinoma can be best provided if the patient is staged before surgery by

A. Rigid proctoscopy

B. Barium enema

C. MRI of the pelvis

D. CT scanning of the pelvis

E. Rectal endosonography

A 66-year-old woman was hospitalized for pancreatic adenocarcinoma. She

developed constipation and bloating. Which of the following tactics is more

appropriate?

A. Cecostomy or colostomy

B. Correction of metabolic disorders, Withdrawal of narcotics and
anticholinergics.

C. Digital removal of fecal stones from the rectum

D. Examination of the intestine using a colonoscope andendoscopic treatment

E. Elimination of volvulus with subsequent resection and colopexy

Criteria suggesting viability of intestine are all EXEPT:

A. Normal color

B. Temperature of intestine

C. Peristalsis

D. Marginal arterial pulsations

E. Absent of veins obstructed by clots.

10. All statements about intestinal obstruction are true EXCEPT

A. The etiology of the obstruction determines the surgical procedure

B. Adhesions can be lysed

C. Tumors should be resected

D. The jejunum is more commonly affected in middle age than the ileum
E. Nonviable bowel should be removed.

Keys for tests

1 2 3 4 5 6 7 8 9 10
A E C D D E E D E

Materials for independent teaching of students

Main tasks Notes (instructions)

Repeat: -To represent the methods of diagnostics
— Surgical anatomy of the intestines of acute bowel obstruction as a table.
— Physiology of intestines -To make the flow diagram of
— Pathogenesis of development of | mechanisms of damage of intestines in

complications of bowel obstruction. | acute bowel obstruction.
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— Morphological changes in the | - Make the scheme of T-cells response in
intestines in bowel obstruction. normal mucosa, pro-inflammatory and
— Clinical manifestations and | anti-inflammatory mediators
diagnostic methods in acute bowel
obstruction.
Study:

— Types of acute bowel obstruction.

— Types of accesses to the intestines.

— Tactics at arterio-mesenteric
duodenal obstruction

— Tactics in chronic bowel obstruction

— Endoscopic  signs of IBD,
diverticulosis, colorectal polyps

— Diagnostic value of barium enema,
US, and spiral CT in verifying the
colorectal diseases.

-To conduct differential diagnosis
between acute diseases of abdominal
organs and acute bowel obstruction

-To conduct differential diagnosis of
pathologies of the intestines

-Write the main endoscopic symptoms of
the mentioned diseases.

- List radiological, US, and CT-scan
symptoms of the mentioned colorectal
diseases.
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TOPIC 4. ACUTE ABDOMINAL SYNDROME. SYNDROME OF LOCAL
AND WIDESPREAD PURULENT AND INFLAMMATORY PERITONEAL
PROCESS

4.1. Acute abdominal syndrome. Diagnosis, differential diagnosis and treatment
tactics. Differential diagnosis of acute diseases of the abdominal cavity.

Overview

Acute disease within the abdomen is common and many patients with abdominal
symptoms present every day to doctors working in the community. Within a Western
population of half-a-million people, between 5 and 10 patients are admitted to a
surgical ward each day with acute abdominal pain. One or two more will complain of
acute abdominal symptoms after an accident. By definition the illness starts suddenly
and most patients present to a hospital within 7 or 10 days of the onset of symptoms.
In the majority of patients, symptoms arise from disease within the abdominal cavity
itself, but occasionally they originate elsewhere in the body. The range of disease
extends from the relatively trivial to the immediately life threatening, and attempts to
reach a diagnosis must sometimes be curtailed in the interests of immediate treatment.
More commonly there is time to take a history, to examine the patient, and to organize
the investigations that will be helpful in establishing a diagnosis and planning
treatment. Accurate recording of the relevant facts is vital, and a clear understanding
of the anatomy and pathophysiology of intra-abdominal disease is necessary for both
diagnosis and treatment. These patients are therefore ideal for training junior members
of a surgical team. Some patients require early surgery. This in itself varies from a
simple, straightforward procedure to a highly complex operation that stretches the
ability and skill of even the most experienced surgeon. The immediate feedback that
an emergency operation provides on the accuracy and the adequacy of the preoperative
assessment and preparation is another reason why the patient with an acute abdomen
1s an important part of surgical training.

Educational aims

— To collect the anamnesis and to spend clinical inspection sick with acute
abdomen.

— To know an etiology and pathogenesis of acute abdomen.

— To know a clinical picture of acute abdomen.

— The complication nobility of acute abdomen.

— To make the plan of inspection sick of acute abdomen.

— To carry out the analysis of data the received at laboratory and tool methods
of inspection sick with acute abdomen.

— To define indications to surgical treatment acute abdomen or to appoint
conservative treatment.

— To spend care sick with acute abdomen.

— To estimate work capacity sick with acute abdomen.

A student must know:
— Surgical anatomy of the organs of abdominal cavity.
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Pathophysiology and classification of acute abdomen.

Uncomplicated and complicated of acute abdomen.

Methods of examination of patients with the acute abdomen.

Symptoms and signs of the acute abdomen.

Clinical examination and tests.

Comparison of diagnostic methods.

Conservative treatment and operative treatment.

Indications and contraindications to the surgical interference and choice of the
method of the operation of acute abdomen.

A student must be able to:

Take anamnesis carefully.

Make diagnosis correctly.

Order additional examination.

To establish pathogenetic factors of occurrence of acute abdomen.

To diagnose complications of acute abdomen.

To make the plan of inspection sick with acute abdomen.

To estimate data of tool methods of inspection at patients with acute abdomen
(ultrasonic research, computer tomography, diagnostic laparoscopy).

To carry out differential diagnostics acute abdomen and pseudoacute
abdomen.

To establish indications for surgical treatment and conservative treatment.
To estimate efficiency of treatment and patients and work capacity of patients.

Terminology.
Term Definition

Acute abdomen Designates symptoms and signs of intra-abdominal
disease usually treated best by surgical operation

Peritonism implying thereby irritation of the peritoneum without
inflammation

Septic shock circulation bacterial endotoxins give rise to widespread
peripheral vasodilatation and increased capillary
permeability with fluid leakage into the tissue

Signs of peritonitis are tenderness, guarding, rigidity and rebound tenderness

Pseudo acute abdomen |is abdominal symptoms causes pathologic processes
outsides the abdominal cavity

Content:

Anatomy

A good knowledge of normal and abnormal abdominal anatomy, and particularly
surface anatomy, is essential. Variations within and between individuals are obvious,
but normal anatomy also changes with age, posture, respiration, disease, and previous
surgery. Nevertheless, with experience most surgeons carry a remarkably accurate
mental picture of the expected internal position of any particular organ in any particular
patient. The embryological development of the abdomen is relevant in two respects.
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The intestine and all its associated organs such as the liver and the pancreas develop
initially as midline structures. Thus, visceral pain is usually felt along the midline of
the abdomen. The gut also has a segmental origin so that the division into foregut,
midget, and hindgut exactly correlates with the vascular supply, and, correspondingly,
pain is felt in the epigastria, the umbilical area, and the hypogastria. Certain congenital
abnormalities can predispose to acute abdominal complications. In contrast to the
visceral peritoneum, the parietal peritoneum is innervated by somatic nerves. Pain is
therefore accurately localized to the site of irritation of the abdominal wall and is
accompanied by a reflex contraction of its muscles. This applies both to the anterior
and the posterior abdominal walls. Poses spasm from acute appendicitis and a scoliosis
concave to the side of intra-abdominal inflammation are two good examples.
Inflammation confined to the pelvis may not, however, be accompanied by spasm of
anterior abdominal muscles and this may cause clinical confusion. This is because the
somatic nerves that supply the organs in the pelvis do not supply the muscles of the
anterior abdominal wall. When describing the findings of abdominal examination the
surface is best divided into six areas by a transverse line going through the umbilicus
and longitudinal lines running through the tip of the ninth rib on each side. Thus there
are epigastria and hypo gastric areas in the middle, and an iliac fosse and hypochondria
laterally. It is often also useful to describe the periumbilical area. How-ever, it is
important to realize that none of these divisions has a true anatomical basis.

Physiology and pathology

Normal physiology is rapidly disrupted by the onset of acute intra-abdominal
disease. Many patients vomit, and gastrointestinal secretion, absorption and motility
all change in the presence of obstruction, luminal infection, or peritonitis. Urine is
reduced in volume and altered in content, usually secondary to redistribution of fluid
in the body compartments but sometimes because of a direct toxic effect on the kidneys.
The mediation of abdominal pain is not well understood. It is perfectly possible to
handle the intra-abdominal organs and even divide the bowel of a conscious patient
without causing any pain. However, distension or stretching of the bowel wall is
accompanied by reflex contraction of the smooth muscle in the wall, which is
immediately painful. This may be due to transient ischemia of the muscle. The pain
fibers run with the splanchnic sympathetic nerves to the spinal column, where they are
distributed segment ally. The pain is localized to the abdominal cavity but not to the
precise segment of bowel that is being stretched. Other pathways within the spinal
column are also stimulated, and vomiting, which is a common accompaniment of
severe pain, can also be centrally mediated.

The gastrointestinal tract is a significant source of a wide variety of hormones.
These change in response to acute disturbances of function but whether this is a primary
or a secondary effect is not yet clear. Inflammation is the most common cause of acute
pathology within the abdomen, followed by obstruction, hemorrhage, trauma, and
ischemia. Bacteria, viruses, fungi, parasites, and chemicals can all cause inflammation:
bacteria from the bowel, such as Escherichia coli, Streptococcus facials, and various
anaerobes, are by far the most important. Other bacteria that cause acute abdominal
pain are Salmonella and Shigella spp., Yersinia, and Campylobacter. Acute
inflammation normally develops into clinical significance over hours rather than
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minutes or days, and progression either to suppuration or resolution also takes time.
Perforation and ischemia develop in minutes and cause very acute symptoms.
Resolution, whatever the underlying pathology, always takes longer than development.
Neoplasia, neurogenic, and metabolic disorders occur less commonly but they are all
well-recognized causes of acute abdominal pain. Some of these pathological processes
are closely interlinked. There are a number of causes of intestinal obstruction, of which
neoplasia is one. Peritonitis from perforation of the bowel into the potential peritoneal
space usually arises from local ischemia, but this may in turn be caused by
inflammation or obstruction that has progressed to strangulation. The clinical
presentation and the physiological consequences of obstruction or peritonitis may be
similar whatever the cause, but a careful history and examination should enable the
underlying pathology to be discerned.

Clinical diagnosis

Most patients with an acute abdomen can be managed using simple clinical skills.
An accurate history and a thorough examination are often sufficient to make a
diagnosis and recommend treatment; modern investigations can help and may reassure
the anesthetist that the patient is fit for an operation. The primary objective when the
patient and the doctor first meet is, therefore, to elicit the symptoms and the signs
necessary to make a rapid and accurate diagnosis. It is sometimes obvious that the
patient is in severe pain or seriously ill. The necessary immediate treatment must then
take precedence over making a diagnosis.

Unfortunately, even the most experienced clinicians only make a correct clinical
diagnosis of acute abdominal pain on four occasions out of five; younger doctors and
those who practice in the community are only right half the time. Many attempts have
been made to improve on these results and one method that has attracted much attention
1s computer-assisted diagnosis. By a curious coincidence this has simply taught us once
again that taking an accurate history and examining the patient carefully are still the
most important factors in making a correct diagnosis.

History

Many patients will make their own diagnosis as one listens to their story: the art
of taking a history is to induce every patient to do so. Doctor and patient have not
usually met before, and the style and the approach of the doctor really do matter. A
relaxed, confident manner and a smile always help, and you must make it absolutely
plain to the patient that they have your complete attention and that you have plenty of
time to listen, even if this is not so. You should discourage interruptions by other
members of staff or requests to answer the telephone. Patients like to be treated as
individuals. Go and sit by their bedside knowing their name and introduce yourself
clearly with your own name. Some patients will immediately start to describe their
symptoms and must be left to continue. Others look for a cue from the doctor. Simple,
non-specific questions such as ‘what has happened?' or ‘why have you come to
hospital?' are best. Some will then give their history spontaneously; others reply in only
a few words and then need prompting again. It is occasionally better initially to engage
the patient in conversation about something entirely unrelated, such as their job or their
family, and then when they are relaxed lead the discussion back to the acute problem.
This is particularly useful with very anxious patients. The most difficult patient is the

169



one who is garrulous about everything but the reason they have come for help. Often
there is nothing for it but to stop the flow of words deliberately and redirect the patient
to the current problem. It is difficult to do this without appearing rude or disinterested:
beware of the temptation to assume that there is little wrong with these patients. They
are sometimes simply frightened.

Most patients come to the end of their story spontaneously, and sometimes they
have told you everything you need to know in perfect order. Never intervene to clarify
a point of detail but do stop the 'patient glen the information they offer becomes
irrelevant: it is important not to overload the brain with too many facts. When the
patient has finished there will usually be some points that need amplifying or some
further information that is essential. This is best obtained by asking direct, but not
leading, questions. It is very easy indeed to suggest the answer you want either by the
words you use, your facial expression, or the manner in which you speak or behave. If
you do this the answers will be unreliable. Asking questions is also an art that requires
tact and skill. Short, specific questions are best, and they must be phrased clearly
without using jargon and in language the patient understands. Some patients, like most
politicians, do not answer the question they are asked. You should insist, politely, on a
specific answer if one is possible. No two doctors ever obtain exactly identical
histories: a young surgeon may be amazed to hear a patient give a totally contradictory
reply to an apparently identical question from a senior colleague. It is also surprising
how often it is the very last thing the patient says that clinches the diagnosis. Not
everyone can give a history themselves. Most children are shy or frightened, although
others, even the very young, sometimes tell a perfect story. The confused and the
mentally handicapped are often unreliable as regards facts, while the memory of an
elderly patient who is ill 1s often faulty. A relative or a friend must then relate the
history, but the clinician should remember that his or her personality then intervenes.
This is a particular problem if the patient is foreign and the history has to be taken
through an interpreter.

Complete attention to the patient and absolute concentration on everything he or
she says and how it is said is essential. Observation of the patient is slightly different
from inspection during the examination. It encompasses demeanor as well as an
assessment of personality, mood, and reaction to the illness. Movement, particularly
expressive movement of the hands, is always useful. Patients with peritonitis lie quite
still and look ill, patients with colic really do roll around, and patients with
cholelithiasis often describe the pain radiating round into the flanks with their hands,
for example. Obvious and significant physical signs such as gross abdominal distension
with audible borborygmi, jaundice, or the smell of Melina should not be ignored: they
all point to a specific pathology that may be confirmed by specific questions. Allowing
the patient to talk freely does not prevent recording the facts in a systematic fashion.
In most hospitals this has to be done freehand but there are advantages in specially
designed forms. The information is recorded systematically, and omissions are obvious
and can be corrected at once. Such forms also require the clinician to be specific about
the features of certain symptoms.
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Pain

Most patients admitted with an acute abdominal problem complain of abdominal
pain. Cope, in his classic book, observed that acute pain lasting for more than 6 h in a
previously fit patient usually has a surgical cause. It is also a most important symptom:
detailed enquiry about the nature of the pain will often indicate the correct diagnosis.

Site

The first thing to establish is the precise site of the pain that the patient has now.
Some patients are extraordinarily obtuse about this, partly because they have difficulty
in answering and partly because they often do not understand why you want to know.
It is best to ask the patient to point with one finger to where the pain is worst and to
record this site in the notes. Those who wave a hand vaguely everywhere probably do
not have too much wrong with them. Pain often moves during the course of an illness
and it 1s then worthwhile asking where the pain was situated at the beginning.

Radiation

Radiation of the pain to other parts of the body is often diagnostic. Radiations of
the pain to the testicle in urethras colic, to the shoulders in acute cholecystitis, and to
the knee with an obstructed obturator hernia are specific and typical examples.
Sometimes patients volunteer that a pain radiates elsewhere but more commonly it is
necessary to ask directly.

Onset

Some patients can say exactly when the pain started. They may be able to give a
time or say what they were doing. This always suggests a significant cause and an acute
pathological process, such as perforation or strangulation. Pain that wakes the patient
up at night is also significant, although it is not often possible to describe the acuteness
of onset. Sometimes pain is not the first symptom the patient noticed and this may
suggest a medical cause, as with the vomiting from gastroenteritis or the marked
anorexia of hepatitis. The duration of the illness gives some idea how far any pathology
may have progressed and this can be correlated with the findings on clinical
examination. Some patients relate the onset of their pain to an injury. Apparently mild
trauma is occasionally followed by serious intra-abdominal injury; on the other hand it
1s more common for patients, after the onset of the symptoms, to try and relate them to
an injury. This can be dangerously misleading, as with acute testicular torsion for
example.

Frequency

There are two aspects to frequency. Alterations in the pain since this episode
started are useful pointers to the immediate diagnosis, whereas pains that have come
and gone in a similar way in the previous weeks or months suggest a longer term and
more chronic disease process. Variations in intensity in the short term can be classified
into two types. Either the pain is constant or it comes and goes. If it comes and goes
with some degree of regularity, it is colic. Constant pain is associated with
inflammatory conditions and colicky pain with distension of smooth muscle, as
described below.

Aggravation and alleviation

Any movement makes the pain of peritonitis worse, while lying still makes it
better. Acute exacerbation of the pain on walking, breathing, coughing, or going over
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a bump in the road on the ride in to the hospital is equivalent to rebound tenderness on
examination. Pain in the shoulder on lying down comes from diaphragmatic
stimulation by an irritant fluid. The fluid is often blood from an intra-abdominal injury
or an ectopic pregnancy. Analgesics usually make the pain better; this can be deceiving.
Sometimes vomiting temporarily relieves the pain of obstruction.

Severity and type

Pain is a very subjective symptom and people's reaction to it varies widely.
Accompanying signs such as sweating and tachycardia give the observer some idea of
severity, but this only establishes that there is something wrong with the patient, which
is often perfectly obvious anyway. Most patients find it very difficult to describe the
nature of their pain and require prompting. No particular diagnoses are suggested by
such descriptions as boring, dragging, sharp or dull, and they are best avoided.

Nausea and vomiting

These are two quite separate symptoms and both are useful in diagnosis. Nausea
may precede vomiting but it need not do so and neither does vomiting always follow
nausea. Nausea by itself is a less specific symptom, although it is a common
accompaniment of gallstone disease. Anorexia is a separate and somewhat non-specific
symptom since most people, and particularly children, lose their appetite when they are
unwell. Pain normally precedes vomiting in surgical disease of the abdomen whereas
the reverse 1s often the case in medical conditions.

Vomiting is a classic symptom of intestinal obstruction and it usually
accompanies colic. Vomiting often occurs after a bout of pain in obstruction and the
shorter the interval between the two the higher the obstruction. The vomit itself is
initially green in color but turns yellow and then frankly fecal as the obstruction
persists. Retching without vomiting suggests acute torsion of an intra-abdominal
structure. Vomiting does not often accompany perforation of a peptic ulcer or intra-
abdominal hemorrhage, and it is a late event in distal obstruction of the large bowel if
it occurs at all. Nausea and anorexia are more common than vomiting in appendicitis.

Bowel function

Diarrhea and constipation are two potentially confusing symptoms because they
mean different things to different people. It is important first to establish the patient's
normal bowel habit and the normal consistency of the stool, and then to decide if there
have been any recent changes. Diarrhea to some people simply means frequent
defecation of normal fecal material, whereas repeated loose watery stools are of greater
interest to the surgeon. When true diarrhea is present it is important to establish whether
other members of the household are afflicted. The presence of blood, slime, or the
black, tarry stools of Melina are all of obvious diagnostic value. If intestinal obstruction
is suspected, then failure to pass wind as well as stool is important.

Gynecological symptoms

Symptoms arising from the uterus, fallopian tubes, and ovaries are a common
reason for admission to hospital with acute abdominal pain. Furthermore, the ‘negative
laparotomy' rate is highest in young women. Questions about normal and abnormal
menstrual function, vaginal discharge, and the risk of pregnancy are therefore essential.
Tact and sensitivity are required, but the answers really do matter: a ruptured ectopic
pregnancy is a potentially lethal condition.

172



Urinary symptoms

Alterations in the pattern of maturation suggest disease of the urinary tract.
Frequency is linked with inflammation, while anuria is most commonly caused by
acute retention in elderly men. Pain on passing urine must be separated into two classes.
Abdominal pain exacerbated by maturation suggests irritation of the peritoneal surface
of the bladder, while stinging pain in the urethra on urination is characteristic of
infection. Patients should also be asked about the color of the urine and the presence
of blood or pus. Dysuria is a symptom that means different things to different doctors,
and the term should not be used without specifying what is meant.

Past history

Any previous medical problem may be relevant to the cause of an acute admission
for abdominal pain and it will certainly be relevant to the management. Chronic
indigestion can be a useful pointer to a possible cause of peritonitis. A past history of
abdominal surgery is important because adhesions have now overtaken hernias as the
most common cause of intestinal obstruction. Patients often report previous episodes
of abdominal pain and it is useful to establish whether this episode is identical. If it is,
then chronic surgical diseases that flare up intermittently must be considered. Recurrent
acute pancreatitis would be a good example.

Drugs

Many people take therapeutic drugs. Most patients, when asked, think only of
those prescribed by the doctor but in many countries in the world, including the United
Kingdom, it is possible to buy drugs without a doctor's prescription and these may be
relevant too. Diuretics and sympathomimetic drugs may be implicated in the onset of
acute retention; digoxin overdose classically causes vomiting followed by abdominal
pain, and many drugs cause cholestatic jaundice. Not all patients know what drugs they
are taking and pills may be transferred from bottle to bottle so that the labels are
unreliable. Ultimately, a direct enquiry to the doctor or the pharmacist who wrote or
supplied the prescription may be necessary.

Examination

No experienced doctor completely separates examination from taking the history.
Observation begins the moment the doctor meets the patient and does not end until they
part company. Most clinicians rapidly assimilate, almost unconsciously, many features
of a new patient, and not all of them can easily be described in words. Attitude,
alertness, mood, agitation, sweating, respiration, movement, the eyes, the color, the
facial expression, the pulse, the handshake, and many other factors are all put together
to give an instant impression of the severity of the illness and sometimes the diagnosis.
The restlessness of a patient with colic is in marked contrast to the immobility of
peritonitis. The gaunt patient with sunken eyes, a weak, thready pulse, and little
respiratory or abdominal movement looks the same today as did patients’ two-and-a-
half thousand years ago when Hippocrates first described the fancies of severe
peritonitis. First impressions can, of course, be false and they are not a substitute for a
systematic examination. Some would say that examination does not add much to a well
taken history but more evidence to help unravel a diagnosis is usually welcome. As
with the history, examination of the whole patient is relevant in the overall
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management, although here we are concerned with the signs that are important in the
diagnosis of the acute abdomen.

Vital signs

Pulse rate, respiratory rate, temperature, and blood pressure are all essential
observations. The initial values on admission may be misleading because of the hustle
and bustle of the journey to hospital, but subsequent measurements are important in
any patient whose condition is observed following admission. The charts may give a
general clue as to the diagnosis. An increase in respiratory rate suggests pulmonary
pathology rather than abdominal disease. An isolated rise in temperature certainly
indicates disease but it does not specify where, nor does it necessarily signify infection.
The height and the course of a fever in an adult may point to a diagnosis; in children,
fever is an unreliable guide as it is notoriously labile. Consistent changes in these four
vital signs over time are useful indicators of progressive pathology. A persistent rise in
the pulse with an accompanying fall in the blood pressure is sure evidence that a peptic
ulcer is still bleeding; increasing fever means that an empyema of the gallbladder needs
draining. Changes in pulse and blood pressure following abdominal trauma are useful,
although they usually indicate the need for active treatment rather than specifying the
underlying diagnosis.

General features

There are many signs found elsewhere in the examination that indicate disease
within the abdomen. General features of the patient, such as anemia, jaundice, and
facial flushing, all have a direct relevance to abdominal diagnosis. The pallor of fear
must not be confused with the pallor of anemia, and cyanosis often accompanies an
acute intra-abdominal catastrophe. In children, acute inflammation of the upper
respiratory tract can present with abdominal pain and examination is not complete until
the tonsils and the ear-drums have been inspected. Here, however, we are primarily
concerned with the abdominal signs.

Examination of the abdomen

Physical examination of the abdomen follows the time-honored sequence of
inspection, palpation, percussion, and auscultation. Many signs can be seen and few
patients, even young children, object to simple observation. Palpation can be painful
and it is certainly unusual. Explaining what you are doing helps a patient to relax and
so does distraction with conversation. Sometimes palpation with a stethoscope is
useful. Percussion and auscultation are less useful in the abdomen than in the chest.
Different doctors obtain different histories and variations in the interpretation of
physical signs are even more marked. Natural variation is compounded by the lack of
universal agreement on the definition of some physical signs. Despite this the basic
findings should be recorded in the notes. Eponymous signs are best avoided. In practice
they are rarely absolutely path gnomonic of one condition.

Inspection

Inspection of the abdomen is a subtle art. First and foremost both the patient and
the examiner should be comfortable. The patient must lie as flat and as straight as
possible with the head on a single pillow. Daylight and warmth are desirable and
adequate exposure of the abdomen essential, although it is kind to keep the genitalia
covered until they are actually examined. Time should then be spent simply looking
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but looking in an intelligent and thoughtful way. Most important physical signs can
often be seen. The history will have given some clues as to possible diagnoses, and
there will be specific signs to look for while remembering that negative findings are
equally important. Previous abdominal operations will have been noted in the history
and the scars can be examined. Their only importance now is that there may be an
incisional hernia or underlying intraperitoneal adhesions. Obvious discoloration is
always important. Bruising from a seat-belt injury or the blue-grey discoloration in the
flanks or around the umbilicus from hemorrhagic pancreatitis are both good examples.

Shape

The first thing to decide is whether the shape, symmetry, and contour of the
abdominal wall are normal. Generalized distension is usually obvious except in obese
patients, when it can be very difficult to decide if the abdomen is simply fat. The most
common cause of generalized distension is a fetus. Excess fluid and air in the gut and
ascites are the common pathological causes of distension; this is usually symmetrical.
Asymmetrical distension is best judged from the end of the bed and is caused either by
a mass within the abdominal cavity or a lump in the abdominal wall. The two can be
differentiated because the latter must always move with the abdominal wall whereas
intraperitoneal lumps do not necessarily do so.

Movement

The abdominal wall normally moves with respiration. With the patient laying on
his or her back the abdominal wall rises up on inspiration as the diaphragm descends
and falls back on expiration. If this respiratory movement hurts, then the patient will
try to reduce or eliminate any movement by keeping the abdominal wall over the
painful area still. This can often be seen and the effect can be enhanced by asking the
patient to take a deep breath. Another common technique, but one that is less useful in
the author's experience, is to ask the patient to blow their tummy out and to suck it in.
Patients with peritonitis find this painful, as they do when asked to cough. Sometimes,
in thin patients, it is possible to see the muscles of the abdominal wall contract
spontaneously in response to the painful stimulus. This is visible guarding. Sometimes
movement within the abdominal cavity can be seen on the surface. Aortic pulsation
and fetal movements are both normal, and so, occasionally, in elderly individuals or
those with gastroenteritis, is visible peristalsis. It is, however, a classic sign of intestinal
obstruction. Distended loops of bowel can be seen through the abdominal wall and
peristaltic contractions can often also be seen. These contractions are sometimes
accompanied by borborygmi audible with or without stethoscope. Patience is needed,
and sometimes peristalsis can be stimulated by palpation of the abdomen.

Palpation

Palpation of the abdomen requires warm hands, short fingernails, and care. By
convention the doctor sits on the patient's right with the right hand flat on the abdomen
in a comfortable position. Students, however, should learn to be ambidextrous because
sometimes only the left side of the patient is accessible and some organs, such as the
gallbladder, are occasionally easier to feel from the left. Superficial palpation should
consist of gentle movements of the whole hand. Deep palpation is achieved by gentle
pressure and by flexion of the metacarpophalangeal joints whilst keeping the fingers
extended. It is best to begin by asking the patient where the abdomen hurts and then to
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start palpating in the opposite corner. Work towards the painful area but do take care.
Once hurt, few patients will relax. The signs then become difficult to interpret and are
sometimes actually misleading. The abnormalities of importance in the acute abdomen
separate into three groups. There are the signs associated with peritonitis, those that
accompany a mass or enlargement of one of the solid organs, and finally those that
differentiate the causes of abdominal distension.

Signs of peritonitis The four signs of peritonitis are tenderness, guarding, rigidity,
and rebound tenderness. Eliciting these signs is painful and it is better to see than to
hear the pain. A flicker of the eyelids or a facial grimace is quite sufficient to establish
the presence of pain, although guarding and rigidity are usually felt.

Tenderness This is present when any palpation of the abdominal wall causes pain.
It is either present or absent, although it is also possible to establish the extent of the
tenderness over the abdominal wall. It is not easy to assess severity because patients
vary so much in their reaction to pain. It is useful to establish where in an individual
patient the pain is worst. Pain arising from the parietal peritoneum is accurately
localized and patients can often point to the site of most intense pain. The examiner
can also ask the patient to compare the intensity of pain by direct pressure in the four
quadrants of the abdomen.

Guarding There are different opinions about the physical signs of guarding and
rigidity, so the examiner must be specific about what s/he actually means. In the
author's opinion, guarding is present when there is reflex contraction of the muscles of
the abdominal wall when the examining hand palpates it and thus causes slight pain.
This may be seen but is more commonly felt.

Rigidity Again there is no generally accepted definition of this sign, but the most
useful description is of an involuntary increase in the resting tone of the muscles of the
abdominal wall. It may be localized or generalized. It is felt as an increased resistance
of the abdominal wall to palpation. The intensity varies from minor increases in tension
right up to the typical generalized, board-like rigidity classically associated with
perforation of a peptic ulcer.

Rebound tenderness This 1s the most important physical sign of the four. It can
be a difficult sign to elicit but when present it establishes the presence of peritonitis. It
occurs when inflamed visceral peritoneum moves across and irritates the parietal
peritoneum, and is best detected by percussion. This produces small movements of the
underlying tissues, causes least pain, and can even localize the sign to specific areas
within the abdomen. The classical method of detecting rebound tenderness by gross
depression of the abdominal wall with the hand and then sudden release (hence the
term ‘release tenderness') is both crude and unkind, and while sometimes useful should
generally be abandoned. Rebound tenderness is also a symptom. Movement such as
walking or the jolting of a vehicle may exacerbate the abdominal pain and it always
worth enquiring about this whilst taking the history.

Abdominal swellings 1t is essential to establish the size of all the solid intra-
abdominal organs during palpation and equally important to identify any abnormal

masses. When the liver, spleen, and kidneys are enlarged there are certain specific
signs that must be sought. When an abnormal mass is felt either within or separately
from the solid organs, then all the usual rules relating to the examination of lumps
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apply, although it may be impossible to assess swellings that lie deep within the
abdominal cavity. Particular attention should be paid to the anatomical origin of the
lump. Here mobility, and movement with respiration and pulsation, is useful. It is
always helpful to establish that a swelling is cystic. Sometimes tenderness and the other
signs of peritonitis coexist with an abdominal swelling.

Abdominal distension Abnormal abdominal distension may be caused by an
abdominal swelling but flatus, fluid, and feces are more common. Pregnancy is
generally obvious and feces are easily discovered on rectal examination. Excess gas or
fluid within the abdominal cavity is easy to demonstrate, but establishing the

presence of free intraperitoneal air or ascites can be difficult.

Groins and genitalia No abdominal examination is complete without
examination of the groins and the genitalia, particularly in men. Hernias are common
but not always obvious. A small femoral hernia in a large woman is easily missed. If
the hernia is the cause of an obstruction it will also be tense, tender, and irreducible,
but it may not be very large. Scrotal abnormalities such as testicular torsion and
epididymo-orchitis can present with abdominal pain, but there are always abnormal
scrotal signs on examination.

Rectal and vaginal examination No patient likes a rectal or a vaginal examination
but they are essential. Again, the examination needs to be conducted with thought.

Consider all the anatomical structures in the pelvis, including the prostate and the
cervix, and look at the glove for blood or pus when the examination is finished. Rectal
tenderness on the patient's right side may be the only sign of pelvic appendicitis. A
swelling in a fallopian tube on vaginal examination may be the only sign of an ectopic
pregnancy.

Percussion

Percussion of the abdomen has three specific uses. First, it is the best method of
eliciting rebound tenderness. Second, it is the most sensitive method for detecting
enlargement of the bladder. Third, shifting dullness determines the presence or absence
of ascites. It has a subsidiary role in confirming the size of the spleen and liver, and
may sometimes be useful in outlining an intra-abdominal mass.

Auscultation

Auscultation of the abdomen is not very helpful but the presence or absence of
bowel sounds is a useful physical sign. Qualitative observations are less reliable.
Nevertheless, an increase in the magnitude and the frequency of bowel sounds
accompanies mechanical intestinal obstruction whilst a succession splash, which can
sometimes be heard without a stethoscope, is a sure sign of obstruction. Bowel sounds
that definitely disappear during observation of a patient with abdominal pain and
tenderness indicate the onset of peritonitis and the need for a laparotomy.

Investigations

Although investigations are more or less routinely requested in most patients with
acute abdominal pain, very few of the tests are actually valuable in making a diagnosis.
In a few patients no investigations are necessary because the diagnosis is clinically
obvious. In the majority the cause of the pain is initially uncertain and it is hoped that
tests will help. Older and more experienced surgeons maintain that it is preferable to
wait and see in these circumstances. They argue that significant disease is usually
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progressive and when the patient is re-examined after an interval the physical signs are
more marked and the diagnosis easier. Younger surgeons think that the delay gives
time for complications to develop, with a consequent increase in postoperative
complications that diagnostic investigations might avoid. However, their enthusiasm
for investigation can also delay a necessary operation if the tests take too long to
perform. In a few patients an accurate diagnosis that is essential for correct treatment
can only be made with the help of special investigations. We are most concerned here
with tests that can help in the diagnosis and the treatment of the patient within the first
24 h of admission. After that the number of tests that can sometimes be useful is vast
and they are considered in the individual subject chapters. Analysis of venous blood
and various radiographs are the most popular immediate investigations, with the
addition of ultrasonographic examination and computed tomography. They can be
divided into two groups. Those tests that help in diagnosis and those that help in
management.

Tests useful in diagnosis

Testing the urine

Simple clinical inspection of the urine should still be regarded as an essential part
of examination of the abdomen. Urine containing tiny amounts of blood looks smoky.
Sugar and ketones can both be smelt. Infected urine may be cloudy or blood-stained,
smells unpleasant, and contains nitrites and white blood cells. Confirmation of all these
findings using biochemical sticks is convenient and easy. When an infection of the
urinary tract is suspected, then a carefully collected urine specimen should also be sent
immediately to the laboratory for analysis. It is not easy for any patient to provide a
true mid-stream urine specimen, and they must be both helped and supervised. Even
then, contamination can be a problem and there are occasions, particularly in women
and children, when a catheter specimen should be collected. Urethral catheterization is
usually appropriate, but suprapubic puncture of the bladder provides the least
contaminated specimen and carries the least risk of introducing an infection. Even
though the culture result will not be available for a few days the sample must be sent
immediately otherwise the opportunity to identify the organism responsible may be
lost, as most patients with a urinary-tract infection presenting with acute abdominal
pain will need immediate treatment with antibiotics.

Blood tests

White blood-cell count Many significant cause of acute abdominal pain are
associated with some degree of inflammation. As a consequence, an increase both in
the absolute numbers of white cells and in the proportion of neutrophils might be
expected. The reverse observation is also true: an increase in the white-cell count
indicates the existence of inflammation. It is always necessary to interpret the result in
the clinical context, for the inflammation may not necessarily be within the abdomen.
A value within the normal range does not exclude intra-abdominal inflammation. This
very simple way of looking at the white-cell count is not the most useful. It is more
helpful to interpret the result in a statistical sense. In other words, the probability of a
patient with a normal white-cell count having acute appendicitis, for example, is low,
whilst the chances with a raised count are higher. The same observations may be made
about an excess of neutrophils in the differential white-cell count. Indeed the results of
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all such tests used to establish a diagnosis should ideally be analyzed in this way. In
practice a normal white-cell count is often used to reassure the surgeon who wants to
wait and see, while an increased count supports a decision to operate. The surgeon
should realize, however, that the test is then being used to help in a management
decision and not to make a diagnosis.

Serum amylase Acute pancreatitis usually presents with the symptoms and signs
of peritonitis, and normally patients with peritonitis warrant an immediate laparotomy.
Surgery is, however, best avoided in patients with acute pancreatitis. The rise in serum
amylase that usually accompanies pancreatitis allows the correct diagnosis to be made
and a laparotomy is thus averted. Because the result is so important for both diagnosis
and treatment it is essential to appreciate the limitations of the test. Other intra-
abdominal catastrophes, such as a perforated peptic ulcer, a ruptured aortic aneurysm,
or dead gut, can cause a modest rise in the serum amylase, while if the blood sample is
taken too long after the onset of the pancreatitis the enzyme's concentration may have
reverted to normal and so give a false-negative result. Again, a statistical approach can
be adopted. A low serum amylase carries a low chance that the patient has acute
pancreatitis whilst a high concentration implies a high chance (but not a certainty) that
pancreatitis is indeed the diagnosis.

Radiological investigations

Plain abdominal radiographs Controversy surrounds the use of plain abdominal
radiology. Sometimes the films confirm the clinical diagnosis, add further detail, and
modify the management of an individual patient. At other times the films are simply
misleading, although occasionally they suggest a diagnosis that the clinician has not
considered. One thing is certain. Not every patient with acute abdominal pain needs an
abdominal radiograph. When one is requested the doctor should be clear what
information s/he hopes to gain and s/he must have the skills to interpret the films if no
radiologist 1s available. Traditionally two films are taken, one with the patient lying
supine and the other with the patient sitting or standing erect. Modern protagonists of
a single supine film point out that little additional information is derived from the erect
film and add that not every patient with acute abdominal pain can safely or comfortably
sit or stand. Some radiologists prefer, as an alternative to the erect film, to lay the
patient on their right side and then take a lateral radiograph (the lateral decubitus view).
In the author's opinion an erect view does, on occasion, add useful information whereas
the lateral decubitus view usually does not. It provides only a limited view of the
abdominal cavity and free intraperitoneal gas is better seen on a chest radiograph.

Abdominal films are more use in some circumstances than in others. None of the
radiological signs of acute appendicitis is truly helpful, but radiological examination
should be performed in patients with suspected intestinal obstruction and those who
have suffered abdominal trauma. Stones in the kidney, the ureter, or the gallbladder are
sometimes confirmed on a plain film, and calcification of the wall of an abdominal
aortic aneurysm may be the only clue to its presence. Radiology of the abdomen is
more useful in older patients, who tend to have more significant pathology and thus
more abnormalities on such films. It is important to remember that the presence of
abnormalities on any abdominal radiograph is valuable but their absence is
meaningless.
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Chest radiography A good-quality, erect chest radiograph is the best film with
which to confirm the presence of free intraperitoneal air. This can be seen as a black
crescent, sometimes with an air/fluid level, underneath one or both diaphragms.
Proximal perforations of the bowel tend to lead to larger amounts of free air than distal
ones; if the perforation has occurred some time before presentation, as can happen in
patients with diverticular disease, the margin of the pneumoperitoneum on the
radiograph is often rather hazy and irregular. There may also be a small pleural reaction
above the diaphragm. In very old and very young patients, pneumonia and pleurisy
present with referred abdominal pain. Fractures of lower ribs may indicate a ruptured
spleen or lacerated liver.

Intravenous urography Renal colic is usually an easy clinical diagnosis to make
because of the characteristic distribution of the pain. An emergency ultrasonographic
examination may show a hydronephrosis on the affected side and will occasionally
identify a calculus. An urgent intravenous urogram adds additional information and
will indicate the site of an obstruction, and outline the degree of dilatation of the urinary
tract and the size of an offending stone.

Occasionally, emergency urography is useful. Delayed excretion of contrast on
the side where the patient complains of pain confirms the diagnosis. A normal urogram
effectively excludes the diagnosis, provided the examination is done within a short time
of the last episode of pain. Other causes of the abdominal pain can then be considered.
Intravenous urography is also useful in trauma to the urinary tract. Most such patients
have haematuria. The degree and the site of any damage may be displayed and the
presence of a normally functioning kidney on the unaffected side can be confirmed.

Ultrasound examination

Ultrasound is widely used in the diagnosis of acute abdominal pain. Its place in
elective diagnosis of conditions affecting the upper abdomen, the pelvis, and the retro
peritoneum is already established; it is also useful in the emergency patient. Gallstones
and an aortic aneurysm are easy to see, as are the edematous gallbladder wall and a tear
in the aneurysm. Transabdominal and vaginal ultrasound are both useful in the pelvis
to identify swellings of the uterus, ovaries or fallopian tubes. The ultrasound probe can
also be used, like the examining hand, to identify the specific structure that hurts.

Ultrasound is less useful in examining the bowel because of the presence of gas.
However, the inflamed appendix often lies behind the caecum and contains little air.
Certainly the ultrasound probe can localize the tenderness to this specific area and
sometimes it can also demonstrate an edematous tubular structure at the site where a
retrocaecal appendix should lie.

Doppler ultrasound, which demonstrates flow in vessels, can help decide the cause
of acute testicular pain. The hyperemia of epididymo-orchitis is in marked contrast to
the ischemia of torsion. Following trauma, ultrasound can demonstrate the presence of
free intraperitoneal fluid and look for damage to the liver, spleen, kidneys and pancreas.
It cannot identify blood clot very well and it is of no practical use in looking for injury
to the gut. Ultrasound is more readily available and can be brought to the patient's
bedside but computed tomography is more accurate.
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Computed tomography (CT)

CT has become an essential tool in the diagnosis and the treatment of the acute
abdomen. Swelling of the pancreas and per pancreatic edema will confirm a diagnosis
of acute pancreatitis. Lack of perfusion of parts of the pancreas on a contrast study
implies potential pancreatic necrosis and identifies a patient with a high risk of
complications. CT with contrast is the best method of confirming a diagnosis of acute
diverticulitis. It can also identify a per colic abscess, which may best be treated by CT-
guided drainage. CT is of occasional use in the diagnosis of an abdominal aortic
aneurysm. Many patients with abdominal trauma require an immediate laparotomy.
Other patients are less acutely injured and CT is helpful in identifying the nature and
the extent of any intra-abdominal injury.

Tests useful in management

Many of the tests that are useful in diagnosis also have a role in management. A
progressive reduction in the white-cell count or an improvement in the radiological
signs of obstruction after treatment both indicates resolution of the pathology. A large
number of other tests also help in the treatment of a patient, many of which are
undertaken soon after the patient is admitted to hospital. Some of them also play a part
in diagnosis as well.

Blood tests

Hemoglobin concentration and packed cell volume The clinical diagnosis of
anemia is not always reliable, and in any patient who may possibly have an anesthetic
it 1s clearly important to know the oxygen-carrying capacity of the blood. The initial
hemoglobin value does not indicate the volume of blood lost in patients with overt
evidence of acute hemorrhage, but sequential measurements can give a rough guide,
provided any blood transfused is taken into account. Occasionally, the discovery of an
unexpectedly low hemoglobin can help in diagnosis: carcinoma of the caecum as a
cause for intestinal obstruction with anemia is a classic example. Packed cell volume
accurately reflects the severity of fluid loss in a dehydrated patient and it is a good
guide to the adequacy of rehydration.

Creatinine and electrolytes Most patients with significant intra-abdominal
pathology should have their creatinine and electrolyte concentrations measured on
admission. The initial values must be interpreted in the clinical context, particularly if
the patient is dehydrated; in most circumstances it is the serum potassium that is the
most important because of its role in cardiac function. Serial values are vital for proper
postoperative fluid management.

Liver function tests Most patients with an acute abdomen due to liver and biliary
disease are jaundiced. The depth of the jaundice reflects the severity of the pathology,
and it is rare to need to measure the liver function acutely. It is, however, essential to
obtain a blood sample on admission for later analysis because subsequent biochemical
deterioration, which may not be clinically obvious, will demand further action. This
particularly applies to elderly patients in whom the signs and symptoms of biliary
disease are often obscure. The diagnosis is sometimes not even considered until
abnormal results of liver function tests are discovered.

Calcium concentration This i1s only of immediate value in patients with acute
pancreatitis. Depleted values are an indirect guide to the diagnosis and are used in some
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severity-scoring systems. When low calcium threatens to induce tetany, intravenous
calcium supplements will be needed. Calcium is always measured in patients with renal
colic, in whom evidence of hyperparathyroidism is sought, but hypercalcaemia is rarely
found.

Blood gas analysis. An arterial blood sample should be analyzed in a patient who
is severely ill with an acute abdomen from whatever cause. Many such patients are
covertly hypoxic, and the result of blood gas analysis may indicate the need for
immediate ventilatory support. More commonly, patients will need ventilation after an
emergency operation; preoperative values are then a useful measure of the patient's
progress. Blood gas analysis is also a component of many scoring systems to assess the
severity of acute pancreatitis.

Radiology

If a chest radiograph is not necessary for diagnosis it is unlikely that it will be
needed in the management of the patient. Nevertheless, there are times when, although
a clinical diagnosis can be made, a chest radiograph should be obtained simply to
provide a baseline. It is often useful to know that postoperative changes in a number of
investigations, particularly the chest radiograph, were not present before surgery.

Contrast radiology Conventional contrast radiology is rarely needed as an
emergency, although an urgent barium or air enema is important in a child with
suspected intussusceptions. In adults with obstruction of the large bowel a limited
barium enema examination is sometimes useful to establish the presence of a
mechanical rather than pseudo-obstruction. In patients with obstruction of the small
bowel where the cause is obscure or resolution 1s not occurring as fast as expected, then
a small-bowel enema is always helpful.

Electrocardiography

Anyone over the age of 40 years, who presents with acute abdominal pain,
particularly if the diagnosis is not straightforward, should have an electrocardiograph.
Very occasionally a myocardial infarct will present with abdominal pain and recovery
is unlikely to be helped by an unnecessary laparotomy.

Endoscopy and arteriography

Emergency gastro copy and colonoscopy, occasionally performed on the
operating table, are helpful in patients who present with acute gastrointestinal
hemorrhage. Precise localization of the bleeding point is essential for effective
treatment. Mesenteric angiography may be needed as well. In both instances, treatment
as well as diagnosis may be possible. Endoscopy has no part to play in the diagnosis
of a perforated peptic ulcer or diverticulitis. It may make matters worse by blowing air
into the peritoneal cavity through the perforation.

Peritoneal lavage

This is a useful investigation in patients with abdominal trauma, particularly if
they are unconscious or are otherwise unable to cooperate in an abdominal
examination. The presence of significant amounts of blood or intestinal contents in the
wash-out fluid is a clear indication for an urgent laparotomy. Excess neutrophils in
fluid aspirated from, or washed out of, the peritoneum is a reliable indicator of the
presence of peritonitis. The test is rarely used because it gives no indication of the site
or the cause of the inflammation.
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Laparoscopy

Laparoscopy is invaluable in the diagnosis and the treatment of patients with acute
abdominal pain, although it does involve a general anesthetic. All the organs
responsible for the common causes of acute abdominal pain, such as the appendix, the
gallbladder, the fallopian tubes, the ovaries, most of the small bowel, the stomach and
the sigmoid colon, are easily seen through the laparoscope. In many cases it will be
appropriate to treat the problem as well. The technique of laparoscopic appendictomy
is now well established. In any event, it is usually possible to use a better-placed and
often smaller incision once the diagnosis is established even if a laparotomy is needed.
Laparoscopy has a limited role in the victim of abdominal trauma. If blood is found,
then the endoscopist must look for the source and decide if the severity is sufficient to
justify a laparotomy. If intestinal contents are found, a laparotomy is obligatory.

Making a diagnosis

No one really understands how a doctor makes a diagnosis, although the process
has been analyzed many times. In theory it is simply a matter of collecting all the
relevant facts and analyzing them correctly. The contrast between the junior clinician
who takes time and trouble over the patient and yet makes the wrong diagnosis half the
time and the senior colleague who asks a few questions, performs a limited
examination, and is right eight times out of ten shows that this is not the whole story.
Very few patients present with all the symptoms and signs of their disease and only
experience can teach the clinician which few questions to ask, how to ask them, and
how to interpret the answers correctly in the context of the individual patient. The last
skill 1s particularly important when some of the facts conflict. Experience and constant
practice are certainly essential for maximum accuracy. In actual clinical practice,
several methods are used to make a diagnosis. Some involve purely practical
considerations whilst others look at the same data in different ways. Most clinicians
use all the methods at one time or another, often together, and usually without giving
the matter a second thought.
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Kirk's Basic Surgical Techniques, 7th Edition/ By Fiona Myint, FRCS - 2019. -
272

Tests

. Which of the following statements regarding the etiology of obstructive jaundice

is true?
A. A markedly elevated SGOT and SGPT are usually associated with obstructive
jaundice
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When extra hepatic biliary obstruction is suspected, the first test should be

endoscopic ultrasonography (EUS)

C. A Klatskin tumor will result in extra hepatic ductal dilation only

D. A liver-spleen scan will add significantly to the diagnostic workup for
obstructive jaundice

E. Carcinoma of the head of the pancreas can cause deep epigastria or back pain
in as many as 80% of patients

. A 15-year-old patient was admitted to the emergency department with complaints

of nausea, pain in the right lower quadrant of the abdomen, and progressive

anorexia (symptoms began 12 hours ago). Examination revealed: rectal

temperature 38.8°C, tenderness at the McBurney point, and tension of the anterior

abdominal wall in the right lower quadrant. Intraoperatively: appendix and cecum

without pathology, expressed by edema of the terminal ileum with fibrinous

purulent exudate. The correct procedure is to

A. Close the abdomen after culturing the exudates

B. Perform a standard appendectomy

C. Resects the involved terminal ileum

D. Perform the ileocolic resection

E. Perform an ileocolostomy to bypass the involved terminal ileum

. A 55-year-old obese patient complains of weakness, sweating, tachycardia,

dizziness, and headache that occur after fasting for several hours. Eating provides

relief. Which disease is characterized by these symptoms?

A. Diabetes mellitus

B. Insulinoma

C. Zollinger-Ellison syndrome

D. Carcinoid syndrome

E. Multiple endocrine neoplasia

. An 80-year-old patient was hospitalized with complaints of nausea, abdominal

pain, bloating, and diarrhea. Transanal contrast study revealed an ‘“apple”

configuration in the sigmoid rectum. What treatment does this patient require?

A. Colonoscopic decompression

B. Saline enemas and digital disimpaction of fecal matter from the rectum

C. Colon resection

D. Oral administration of metronidazole and checking a Clostridium difficile titer

E. Evaluation of an electrocardiogram and obtaining an angiogram to evaluate for
colonic mesenteric ischemia

. Which of the following statements regarding appendicitis during pregnancy is

correct?

A. Appendicitis is the most prevalent extra uterine indication for celiotomy during
pregnancy

B. Appendicitis occurs more commonly in pregnant women than in nonpregnant
women of comparable age

C. Suspected appendicitis in a pregnant woman should be managed with a period

of observation of due to the risks of laparotomy to the fetus
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D. Noncomplicated appendicitis results in a 20% fetal mortality and premature
labor rate

E. The severity of appendicitis correlates with increased gestational age of the
fetus

A 32-year-old female patient was hospitalized with complaints of pain in the right

lower quadrant, lasting 24 hours. The day before, she had undergone surgery for

acute appendicitis and histologically revealed a carcinoid tumor (1.2 cm) in the

apex of the appendix. Which of the following statements are correct?

A. The patient should be advised to undergo ileocolectomy

B. The most common location of carcinoids is in the appendix

C. The carcinoid syndrome occurs in more than half the patients with carcinoid
tumors

D. The tumor is an apudoma

E. Carcinoid syndrome is seen only when the tumor is drained by the portal
venous system

Which of the following statements regarding direct inguinal hernias is true?

A. They are the most common inguinal hernias in women

B. They protrude medially to the inferior epigastria vessels

C. They should be opened and ligated at the internal ring

D. They commonly protrude into the scrotal sac in men

E. They incarcerate more commonly than indirect hernias

An 88-year-old patient was admitted to the hospital with a diagnosis of acute

cholecystitis. He has a history of end-stage renal disease, ischemic heart disease,

and lung cancer metastases to the brain. What is the best treatment strategy for

this patient?

A. Tube cholecystostomy

B. Open cholecystectomy

C. Laparoscopic cholecystectomy

D. Intravenous antibiotics followed by elective cholecystectomy

E. Lithotripsy followed by long-term bile acid therapy

Which statement concerning cholangitis is correct?

A. The most common infecting organism is Staphylococcus aureus

B. The diagnosis is suggested by the Charcot triad

C. The disease occurs primarily in young, immunocompromised patients

D. Cholecystostomy is the procedure of choice in affected patients

E. Surgery is indicated once the diagnosis of cholangitis is made

10. A 28-year-old previously healthy woman arrives in the emergency room

complaining of 24 h of anorexia and nausea and lower abdominal pain that is more
intense in the right lower quadrant than elsewhere. On examination she has
peritoneal signs of the right lower quadrant and a rectal temperature of 38C. At
exploration through incision of the right lower quadrant, she is found to have a
small, contained perforation of a cecal diverticulum. Which of the following
statements regarding this situation is true?

A. Cecal diverticula are acquired disorders

B. Cecal diverticula are usually multiple
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C. Cecal diverticula are mucosal herniations through the muscularis propria

D. Diverticulectomy, closure of the cecal defect, and appendectomy may be
indicated

E. Anileocolectomy is indicated even with well-localized inflammation

Keys for tests

1 2 3 4 5 6 7 8 9 10
B B B C A D B A D
Materials on the independent teaching of students
Main tasks Notes (instructions)
Repeat:

— Anatomy of organs of abdominal
cavity, sectoral structure of liver.
Anatomy and features of blood

circulation of the spleen. -To represent the methods of diagnostics
— Physiology peritoneum of abdominal | of diseases of abdominal cavity as a table
cavity and pelvic peritoneum -To make the flow diagram of

— Pathogenesis of abdominal disease | mechanisms of damage of abdomen

— Morphological changes in the organs
of abdominal cavity at disease

— Clinical displays and methods of
diagnostics of peritonitis

4.2. Syndrome of local and widespread purulent and inflammatory peritoneal
process. Etiology, pathogenesis, clinic, diagnosis, treatment tactics.

Overview.
Intra-abdominal bacterial infection usually presents as one of three syndromes:
— spontaneous bacterial peritonitis, which typically occurs in patients with
preexisting ascites;
— secondary peritonitis resulting from an identifiable preceding cause such as a
perforated organ;
— intra-abdominal abscess, commonly a postoperative complication.
Polymicrobial infection with both Gram-negative aerobic enteric bacilli (e.g.,
Escherichia coli) and anaerobes (e.g., Bacteroides fragilis) is regularly present except
in spontaneous bacterial peritonitis, which is most often caused by a single isolate such
as E. coli or Streptococcus pneumoniae. Although the diagnosis of secondary
peritonitis or intra-abdominal abscess is usually apparent clinically, occasionally
paracentesis or laparotomy may be initially required to confirm the diagnosis. The
diagnosis of intra-abdominal abscess has been facilitated by ultrasonography,
computed tomography, and radionuclide scanning. Percutaneous guided-needle
aspiration can confirm the diagnosis and simultaneously provide successful drainage
in selected cases. Treatment consists of prompt and adequate drainage combined with
effective antimicrobial therapy.
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Educational aims:

Interrogation and clinical inspection of patients with the peritonitis.

To determine the etiologic and pathogenic factors of different forms of
peritonitis.

To find out the clinical features of the intra-abdominal sepsis.

To develop a plan of examination of the patients with the abdominal infection.
To estimate results of physical examination, laboratory tests, ultrasonography
and X-ray examination in patients with abdominal sepsis.

To make a differential diagnosis between peritonitis and other forms of acute
abdomen.

To determine the indications for treatment of patients with the peritonitis

To compare the different surgical approaches to the treatment of diffuse and
localized peritonitis.

To provide the postoperative care after surgery.

A student must know:

Anatomy of the abdominal cavity.

Classification of peritonitis.

Mechanisms of the development of the intra-abdominal infection and
inflammation of the peritoneum.

Clinical presentations of different form of peritonitis.

Methods of diagnostics of abdominal infection.

Differential diagnosis of the peritonitis with other urgent abdominal
conditions.

Surgical approaches to the management of the peritonitis.

A student must be able to:

Collect and estimate the complaints of patient with abdominal infection,
gather anamnesis, conduct physical research and interpret the received results.
Define the rational quantity of laboratory and instrumental research methods.
Be able to examine patients with peritonitis.

Define the indications to surgical interventions and choose the appropriate
surgical method.

To prescribe preoperative preparation depending on patient’s state.

Terminology
Term Definition
Is an inflammatory state affecting the whole body, frequently
Systemic in response of the immune system to infection, but not
inflammatory necessarily so; it is related to sepsis, a condition in which

response syndrome | individuals both meet criteria for SIRS and have a known or

highly suspected infection.

Primary peritonitis

i1s spontaneous bacterial peritonitis (SBP) due to chronic
liver disease and ascites
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is caused by perforation or necrosis (transmural infection) of
Secondary peritonitis | a hollow visceral organ with bacterial inoculation of the
peritoneal cavity

represents the persistence or recurrence of peritoneal
Tertiary peritonitis infection following apparently adequate therapy of SBP or
SP, without pathology of the abdominal organs

Chemical  (sterile)

peritonitis caused by irritant substances

Content

History

Acute peritonitis is a serious disease with a high risk of death. In 1926, Kirschner
reported that the introduction of surgical treatment in the period from 1890 to 1924 led
to a decrease in the mortality rate from intra-abdominal infections from 90% to 40%.

Today, the treatment of this pathology is preferred to a multimodal approach,
aimed at correcting the underlying cause and prescribing systemic antibiotics and
supportive therapy to prevent or limit secondary complications due to organ system
failure.

Intra-abdominal infections are classified as primary (i.e. spontaneous), secondary
(i.e. associated with a pathological process in a visceral organ), or tertiary (i.e.
persistent or recurrent infections after adequate initial therapy) and are divided into
generalized (peritonitis) and localized (intra-abdominal abscess).

Frequency

Peritonitis (peritonitis) — acute or chronic inflammation of the parietal and visceral
peritoneum, which occurs as a result of the action of microorganisms or physical and
chemical factors on it and 1s manifested by both local changes and general disorders of
the functional state of various organs and systems of the body.

Peritonitis still remains the cause of lethal consequences in surgical patients.
Mortality from peritonitis has not only not decreased, but has a tendency to increase
and fluctuates within 20-50%. Mortality depends primarily on the cause that caused
peritonitis. Thus, the lowest mortality in appendicular peritonitis is 0.53-11.5%, and in
peritonitis caused by other inflammatory diseases of the abdominal organs it reaches
30%. In addition, mortality depends on the prevalence of peritonitis, being 0-1.5% for
local peritonitis and 36.6 to 55% for general peritonitis. In postoperative peritonitis,
mortality is 75-90% or more.

The problem of peritonitis treatment is far from being solved. This is explained
primarily by the untimely hospitalization of patients with acute surgical diseases. There
is a direct dependence of mortality on the timing of hospitalization of patients. Among
patients delivered in the first 12 hours from the onset of the disease, mortality is 11%,
and among patients delivered at a later date — 45.9%.

The difficulties of treating acute general peritonitis are determined by its
polyetiology, the complexity of pathogenesis, as well as insufficient attention to the
features of pathogenetic correction of homeostasis disorders.

It follows that the treatment of patients with general peritonitis is a major
organizational and medical problem.
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List of basic terms, parameters, and characteristics that a student must learn in
preparation for the class

Peritoneum - a thin, transparent connective tissue membrane that lines the walls
of the abdominal cavity (lamina parietalis peritoneum) and covers the surface of the
organs located in the abdominal cavity (lamina visceralis).

Peritonitis - acute or chronic inflammation of the parietal and visceral peritoneum,
which occurs as a result of the action of microorganisms or physical and chemical
factors on it and is manifested by both local changes and general disorders of the
functional state of various organs and systems of the body.

Ascites-peritonitis (spontaneous bacterial peritonitis) - the most severe
complication of ascites. In this case, there are no other sources of intra-abdominal
infection in the body, and the ascitic fluid contains microbes, or neutrophils in the
amount of more than 250 cells per 1 ml. Most often, cirrhosis of the liver is
complicated, much less often nephrotic syndrome, systemic lupus erythematosus,
sometimes cardiovascular failure.

Peritoneal dialysis - constant washing of the abdominal cavity with a special, so-
called dialysis solution.

Guided laparostomy - a surgical treatment method used for peritonitis. In this
case, the abdominal cavity is not sutured, but closed with the help of special adhesive
strips, locks and other devices. In the postoperative period, the locks or adhesive strips
are “opened” and the abdominal cavity is washed until it is completely cleansed. The
abdominal cavity is closed only after the peritonitis is eliminated.

Scheduled relaparotomy - a surgical treatment method used for peritonitis. The
condition of the peritoneum and abdominal organs is assessed, and a second
intervention is scheduled depending on the severity of the injury. The scheduled
relaparotomy and sanitation are repeated several times until the condition of the
peritoneum and organs improves significantly and pus disappears from the abdominal
cavity.

Functions of cytokines:

— participation in the inflammatory reaction,

— regulation of growth and differentiation of individual cells,

— influence on tumor growth,

— participation in the regeneration of damaged cells,

— provision of immune protection.

Classifications of peritonitis:

— by etiology;

— Dby origin;

— by causes of occurrence;

— by the spread of the process;

— by clinical course;

— by the nature of the exudate;

— by stages of development;

— by degree of severity.
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Methods for determining the severity of the patient's condition and the prognosis
of the disease in peritonitis - determination of the Mannheim peritoneal index, the
ARASNE II system, the ALTONA peritoneal index, the IAPI system.

Etiology, pathogenesis, classification of acute peritonitis. Clinic. Treatment
tactics for acute peritonitis

Definition - peritonitis is an acute or chronic inflammation of the parietal and
visceral peritoneum, which occurs as a result of the action of microorganisms or
physical and chemical factors on it and is manifested by both local changes and general
disorders of the functional state of various organs and systems of the body.

Anatomical and physiological features of the peritoneum - the peritoneum is a
thin connective tissue, transparent membrane that lines the walls of the abdominal
cavity (lamina parietalis peritoneum) and covers the surface of the organs located in
the abdominal cavity (lamina visceralis). The area of the peritoneum is equal to the
area of the skin and reaches 2-3 m2. The histological structure of the peritoneum is
complex. It is formed by six layers that have different anatomical structures.

Histological structure of the peritoneum

— Mesothelium - represented by cells of mesodermal origin, called

mesotheliocytes. They are characterized by fibrinolytic activity. When these
cells are irritated, a fibrin film is formed, which protects the layers of the
peritoneum located underneath it.

— The border or basement membrane, the surface part of which is homogeneous,

and in the deep part there are delicate plexuses of reticular fibers.

— The superficial wavy collagen layer, represented by thin, compact collagen

fibers, which are located along the intestine.

— The superficial diffuse elastic network, the fibers of which are densely

located.

— The deep elongated elastic network, the fibers of which are thick, connected

by thin connections.

— The deep lattice collagen-elastic layer.

In different parts of the abdominal cavity, the peritoneum has a different number
of layers. Thus, the peritoneum of the small intestine and abdominal wall consists of 6
layers, the cap - 4, the diaphragmatic surface - 3. This should be remembered and taken
into account when treating patients with peritonitis, because the intensity of absorption
and secretion of fluid depends on the number of layers of the peritoneum. The fewer
layers of the peritoneum, the more intense the absorption. Blood and lymphatic vessels
are located only within the sixth layer and only in it do the processes of secretion and
absorption occur.

Physiological functions of the peritoneum

— Absorption or resorption function. The peritoneum absorbs 3-6 liters per hour,

up to 70 liters per day of tissue fluid. The intensity of absorption by the
peritoneum is confirmed by experiments conducted by Knutsen. Cyanides,
when administered intraperitoneally, kill experimental animals as quickly as
when administered intravenously. Similar results were obtained with the
administration of narcotic drugs.
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— Excretory or transudative function. As much fluid is secreted per hour and day
as is absorbed. The peritoneum of the duodenum and small intestine has the
greatest excretory property.

— Protective or barrier function. The exudate of the abdominal cavity has
bactericidal and bacteriostatic properties. Numerous experiments have proven
the resistance of the peritoneum to infection. This was confirmed by Netzel's
experiments with anthrax. During subcutaneous administration of 60 anthrax
bacilli, the experimental animal dies on the 5-6th day after administration, and
when 1000 bacilli are administered into the abdominal cavity, the disease does
not occur.

— Plastic function. The peritoneum is able to respond to irritation by secreting
fibrin and forming adhesions, thereby limiting the inflammatory process, and
during operations on hollow organs, fibrin seals the sutures.

Etiopathogenesis
Microbes that lead to the development of acute peritonitis are divided into:
— Gram-negative aerobes - Escherichia coli, Pseudomonas aeruginosa,

Enterobacteriaceae, Citrobacteria.

— Gram-positive aerobes - Staphylococcus, Streptococcus.

— Gram-negative anaerobes - Bacteroides, Fusobacteria, Violonela.

— Gram-positive anaerobes - Clostridia, Lactobacteria, Pentococci,

Pentostreptococcus, Zubacterium.

The pathogenesis of acute disseminated peritonitis is very complex. In response
to inflammation, microbial intoxication and the appearance of a large number of toxins,
biologically active substances are activated. Under their action, intrareceptors are
impressed, capillary permeability is disturbed, stasis develops in them and disorders of
water-electrolyte balance, acid-base state occur, and the metabolism of proteins,
carbohydrates and fats is disturbed. This leads to the development of tissue hypoxia,
acidosis, increased blood clotting, increased capillary toxicosis, blood stasis -
disseminated intravascular coagulation syndrome develops.

Damage to interoreceptors leads to a decrease in tone and paresis of the intestines
with sequestration of a large amount of fluid, salts, trace elements, proteins,
carbohydrates, fats and blood cells both in the lumen of the intestine and in the
abdominal cavity. Due to this, ischemic changes develop in the intestinal wall, making
it permeable to microbes that enter the abdominal cavity.

Cytokines are low-molecular protein mediators produced by various cells
/endothelium, leukocytes, fibroblasts, etc./. The biological activity of cytokines is
manifested through very specific receptors located on cells in the area of their
formation, they are less active than hormones and act on the cells in which they were
formed or on nearby cells, that is, their action is very specific and only interleukin and
tumor necrosis factor act on all cells, thus exhibiting a general effect.

The main functions of cytokines are: 1/participation in the inflammatory reaction,
2/regulation of growth and differentiation of individual cells, 3/influence on tumor
growth, 4/participation in the regeneration of damaged cells, 5/ensuring immune
protection.
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In acute peritonitis, cytokines are produced much more, or unusual pathways of
their formation appear and the autoregulation reaction is modified and becomes
unregulated. What occurs is not just an increase in energy production, but self-
combustion of the body's tissues, not an inflammatory reaction, but capillary fluid loss
with interstitial edema, not stimulation of regeneration, but tissue destruction.

If we consider that the endothelium, blood cells and tissue macrophages are
everywhere, and they are the nodal points of cytokine production in the processes), it
becomes clear that an increase in the content of cytokines leads to a disruption of the
functions of all organs and systems of the body, and not only those that become the
causes of the development of a critical condition.

In diseases of the abdominal cavity, a particularly pronounced mediational
aggression occurs due to the appearance of endotoxin of gram-negative microbes in the
blood.

From the above, we can conclude that in critical conditions and acute peritonitis
in particular, failure of various organs and systems of the body may occur.

Classification

By etiology:

— 1infectious — non-specific or specific. Specific peritonitis is a consequence of
microbes that are not related to the gastrointestinal tract /gonococci,
pneumococci, tubercle bacillus/;

— non-infectious /chemical substances, organ secretions - bile, gastric juice,
urine, blood.

By origin:

— primary — due to the entry of microbes into the abdominal cavity by
hematogenous or lymphogenous routes, as well as due to transudation of
microbes from other organs;

— secondary due to the entry of microbes into the abdominal cavity due to acute
surgical diseases of the abdominal organs or damage to the abdominal organs
during abdominal trauma;

— tertiary — purulent forms of peritonitis that arise and proceed without a
pronounced clinical picture against the background of prolonged treatment of
weakened patients with secondary intoxication and often impaired
immunogenesis of various nature. Previously, such peritonitis was called
«sluggishy.

By causes of occurrence:

— traumatic,

— inflammatory /when the process moves from a diseased organ without
perforation/,

— perforation,

— postoperative,

— adjacent /when the organs of the thoracic cavity are diseased,

— lymphogenic.

By process distribution:
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local /delimited, not delimited/, when the inflammatory process is localized in
1-2 areas of the abdominal cavity;

widespread or diffuse, the inflammatory process spreads to 3-5 areas, without
delimitation of the process;

general or total - the inflammatory process captures more than 5 areas, or the
entire peritoneum, involving all depressions, bays, and twists.

By clinical course:

acute,
chronic.

By the nature of the exudate:

serous,
serous-fibrinous,
fibrinous-purulent,
purulent,

bilious,
hemorrhagic,
fecal,

chemical.

By stages of development:

reactive - the first 24 hours from the onset of the disease;

toxic - from 24 hours to 72 hours after the onset of the disease when - this is
the flowering of peritonitis;

terminal - after 72 hours from the onset of the disease, a violation of the
activity of vital and body systems develops.

By severity:

I degree - mild when signs of endotoxicosis are not pronounced;

IT degree - moderate severity (to eliminate the signs of endotoxicosis, it is
enough to eliminate the cause of peritonitis by surgery and conduct intensive
therapy);

IlTa degree - severe, the phenomena of endotoxicosis after eliminating the
cause of peritonitis can be eliminated only by using extracorporeal
detoxification methods (hemosorption, lymphosorption, plasmaphoresis);
[IIb degree - very severe in which it is necessary to carry out repeated
sanitation of the abdominal cavity;

IV degree - terminal when multiple organ failure is manifested, incompatible
with life.

Clinic

In clinical practice, subjective and objective signs of acute disseminated
peritonitis are distinguished.

Subjective signs include: a/ abdominal pain, b/ nausea, ¢/ vomiting, d/ intestinal
dysfunction, which patients pay attention to /gas retention, bloating, delayed bowel
movements/.

Objective symptoms:
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General:

— patient behavior;

— appearance,

— cardiovascular status, respiratory disorders;

— morphological and biochemical changes in blood parameters, changes, etc.

Local (associated with changes in the abdominal cavity and anterior abdominal
wall):

— appearance of the abdominal wall, its participation in the act of breathing;
— findings of palpation, percussion and auscultation;

— findings of rectal and vaginal examination;

— findings of X-ray and ultrasound examination of the abdominal organs,

laparocentesis and laparoscopy of the abdominal cavity.

The disease in its course goes through three stages:

— The first — reactive.

— The second — toxic action.

— The third stage — terminal.

To assess the severity of the patient's condition and the prognosis of the disease,
various methods of its determination have been proposed. The most widespread in the
clinic are the determination of the Mannheim peritoneal index, the ARASNE II system,
the ALTONA peritoneal index, and the IAPI system.

Diagnostics

The diagnosis of peritonitis is based on the patient's complaints, history, results
of the patient's examination, objective examination of the abdomen, changes in the
cardiovascular and pulmonary systems, changes in the general blood test.

To confirm the diagnosis, especially in case of doubt, additional methods of
examination of the abdominal cavity are performed - survey fluoroscopy and
radiography, computed tomography, radioisotope methods, ultrasound examination,
laparocentesis, laparoscopy.

Differential diagnosis

Differential diagnosis of peritonitis should be carried out primarily with diseases
that resemble acute peritonitis in clinical course, but do not require surgical treatment
(so-called ““false” acute peritonitis). These include diseases of the lungs and pleura
(lower lobe pneumonia, basal pleurisy), diseases of the cardiovascular system
(myocardial infarction, abdominal rheumatic syndrome), gynecological diseases
(adnexitis), urological diseases (renal colic) and toxic infections.

Abdominal syndrome Thoraco-abdominal syndrome
(peritonitis) Pleuropulmonary Cardiac
Onset of the | Gradual in | Gradual Sudden or gradual
disease inflammatory

processes, sudden in
perforation, trauma
Anamnesis The disease begins | Often a cold factor, | There is usually
with abdominal pain, | fever before the | no history of heart
onset of the disease | disease or fever
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without prior fever and
increased

Patient Lies calmly, often in a | Calm, freely | Anxious, in bed,
behavior in bed | forced position, on the | turning over in bed, | semi-sitting
side with legs bent semi-sitting position
position
Abdominal The pain  appears | Pain in the upper | The pain appears
pain and pain | suddenly, constantly, is | parts appears | gradually, is not
when coughing | accompanied by | gradually, is | localized, and
vomiting, and worsens | constant, not | worsens with
when coughing. localized, and is | physical exertion.
significantly worse
with deep breathing
Face Pale, cold sweat on | Hyperactive, often | Suffering, slight
forehead, facial | cyanotic lips cyanosis of the
features pointed, vision skin of the face
blurred and extremities
Pulse Frequent, weak, ahead | Full, slightly | Weak, often
of temperature accelerated, arrhythmic
coincides with the
temperature
Breath Superficial, frequent Difficult, frequent, | Not broken
cough
Tongue, lips Dry, crusty, lips are | Wet, herpes is not | Wet, humid

bluish

uncommon on the
lips, slight cyanosis

Abdominal Painful, pain intensifies | Painful, aggravated | Painful, pain does
palpation with deep palpation by superficial | not increase with
palpation deep palpation
Muscle Severe, especially in | Not sharply | Not  pronounced
protection the area of the source of | expressed, or absent
peritonitis decreases with
willpower
Shchetkin- Positive Negative Negative
Blumberg
symptom
Intestinal Slowed, progressively | Not broken Not broken
peristalsis decreases, then
disappears
Temperature Slightly elevated Significantly Increases by 2-3
increased days
Leukocytosis High, shift of leukocyte | High, lymphopenia | Moderate

formula to the left
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Chest X-ray No pathology Signs of | Indistinct  heart
inflammation of the | pulsation,  small
lungs, pleura amplitudes

Electrocardio- | No changes No changes Changes are

graphy present

Increasing Progressively Progressively Progressively

peritoneal increasing decreasing decreasing

sympitoms

Treatment tactics
Preoperative preparation:

— Gastric decompression.

— Correction of water-electrolyte metabolism.

— Protein-energy metabolism.

— Detoxification therapy.

— Correction of multiple organ failure.

Surgical intervention:

— Elimination of the source of peritonitis (appendectomy, cholecystectomy,
removal of a perforated ulcer, bowel resection. Preference is given to the
imposition of primary anastomoses (small-small intestine, small-colon), left-
sided hemicolectomy is recommended to be performed of the obstructive type.

— Lavage of the abdominal cavity.

— Nasointestinal intubation to eliminate intestinal paresis (if indicated).

— Drainage of the abdominal cavity.

— Drainage for the purpose of flow dialysis is recommended to be performed
only in the presence of local peritonitis.

The positive result of the treatment of widespread peritonitis depends on optimal

surgical tactics by 80% and only on antibacterial and intensive therapy by 20%.

Management of patients in the postoperative period.

— Antibacterial therapy.

— Detoxification therapy.

— Correction of hypovolemia, water-electrolyte balance, protein deficiency,
blood coagulation system, multiple organ failure.

Abdominal abscesses

Abscess of douglas space - it is best diagnosed by rectal or vaginal examination.

Characteristic features:

— the presence of a painful infiltrate,

— overhang of the anterior wall of the rectum, and sometimes fluctuation,

— the rectal mucosa is swollen, wrinkles are straightened.

A pelvic puncture through the rectum or posterior fornix of the vagina helps to

clarify the diagnosis.

Conservative therapy:

— the appointment of massive doses of antibiotics,

— warm enemas,
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physiotherapy procedures.

Surgical treatment:

opening and drainage of the abscess through the rectum or posterior fornix of
the vagina.

Laparoscopic drainage.
Subdiaphragmatic abscess.

There are right-sided (anterior, posterior, lateral, medial) and left-sided
subdiaphragmatic abscesses.

Diagnosis is very difficult.

The most persistent symptoms: pain in the lower chest, in the hypochondrium
and epigastrium; hiccups, hectic body temperature, the patient is half-sitting
or lying on the sore side.

The abdomen is swollen, peristalsis is weakened. Soreness and stiffness of the
muscles in the right hypochondrium. The chest lags behind in the act of
breathing, with percussion, blunting is determined, due to the high standing
of the diaphragm and fluid in the pleural cavity. Blunting sometimes reaches
2-3 ribs. On auscultation - weakened breathing, pleural friction noise,
sometimes there is a displacement of the mediastinum.

Plain radiography of the lungs and domes of the diaphragm.

Ultrasound diagnostics.

Computed tomography.

Treatment:

Transcutaneous puncture of the abscess with the establishment of a «pig's
taily.

Operative accesses:

abdominal extraperitoneal;
abdominal transperitoneal;
transpleural (according to Troyanov);
extrapleural.

Interintestinal abscess.

They arise between the individual loops of the small and large intestines. The
walls of such abscesses are the parietal peritoneum, intestinal loops, their
mesentery and a large cap.

Clinical manifestations of an abscess, as a rule, develop 14-21 days from the
onset of the development of the underlying pathology. A limited painful
infiltrate in the abdominal cavity is palpable. With superficial abscesses,
limited protrusion is observed, and with large suppurations, a symptom of
fluctuation. The muscular protection of the anterior abdominal wall is usually
absent. Symptoms of peritoneal irritation are not always detected. Percussion
in the abscess zone is determined by bluntness. Often, periodic attacks of acute
intestinal obstruction are added to the listed signs.

To clarify or confirm the diagnosis, ultrasound examination of the abdominal
organs is used.

198



Treatment begins with intensive antibiotic therapy (at least two broad-
spectrum antibiotics).
Transcutaneous puncture of the abscess with the installation of a «pig's tail».

In the absence of effect and suspicion of interintestinal accumulation of pus,
patients are shown surgical treatment - opening, sanitation and drainage of the abscess.

Postoperative peritonitis.

Main reasons:

insufficiency of sutures of the duodenal stump after gastric resection;
insufficiency of sutures of the anastomosis of the gastrointestinal tract, biliary
tract, etc.;

postoperative traumatic pancreatitis;

penetration of infection through the intestinal wall with intestinal obstruction
or necrosis of their wall;

infection of the abdominal cavity from the outside and from the inside;
postoperative intra-abdominal bleeding;

infection of the abdominal cavity with suppuration of the postoperative wound
of the anterior abdominal wall.

Tuberculous peritonitis.

Serous (exudative) peritonitis, which is characterized by rashes on the
peritoneum and exudation of a significant amount of serous effusion.
Clumpy (dry) peritonitis, which is characterized by the formation of a
significant number of infections between the loops of the intestines,
peritoneum and cap.

Caseous (nodular-tumor-like) peritonitis, which is characterized by the
formation of intense adhesions with large tumor-like formations, caseous
tissue decay and purulent contents.

Mixed tuberculous peritonitis.

Laboratory diagnostics

Complete blood count - leukocytosis, s