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Hnat Mykhailovych Matyashin: the difficult
path of a soldier, surgeon, scientist, and teacher

The life and professional path of Professor Hnat Mykhailovych Matyashin: a scientist and surgeon, Doctor
of Medical Sciences, Honoured Scientist of the Ukrainian SSR, Honoured Doctor of the Ukrainian SSR, Chief
Surgeon of the Ministry of Health of the Ukrainian SSR, Head of the Department of Faculty Surgery of the Kyiv

Medical Institute.

Hnat Mykhailovych Matyashin was born on No-
vember 11, 1925, in the village of Andreyevka,
Selidiv district, Donetsk region. He was a de-
scendant and successor of one of the oldest medi-
cal dynasties. His parents were doctors, and his
great-grandfather and grandfather on his father’s
side were paramedics. H. M. Matyashin grew up in
a healthy, friendly family atmosphere where human
dignity was respected, work was valued, and books
were loved. Throughout his lifetime, he adhered to
his parents’ teachings regarding the moral superior-
ity of principles, the ability to take on the responsi-
bilities of others, the values of democracy, and faith-
fulness to one’s word.

After finishing high school, Hnat Mykhailovych
entered the Arkhangelsk Medical Institute. However,
he quickly realised that his real mission was to serve

General Surgery 3azansuaxipypeisn © 2024 ¢ Nel (8)

To reach the goal a person needs only one thing. Go.
Honore de Balzac

as his Motherland’s defender, as there was World
War II. He transferred to the machine-gun school
and in 1943, as an eighteen-year-old young man, he
received his baptism of fire, first as a soldier and then
as a machine-gun platoon commander and tank land-
ing platoon commander. Hnat Mykhailovych took
part in battles during the fording of the Dnieper at
the Bukryn and Lyutizh bridgeheads for Kyiv, Fas-
tiv, and Zhytomyr. For his courage and bravery, he
was awarded the Order of the Red Star. During the
war, H. M. Matyashin was wounded twice. After the
second wound received under Proskurov in 1944,
which appeared to be very severe (a blind shrapnel
wound of the spine with subsequent osteomyelitis),
H. M. Matyashin was demobilised. He had to be
treated for a long time. Hnat Mykhailovych under-
went 16 difficult operations for osteomyelitis of the
spine. In 1945, H. M. Matyashin entered the Do-
netsk Medical Institute, from which he graduated in
1950. It was at the institute that Hnat Mykhailovych
began to demonstrate that special style of intensity
and ardour that marked his behaviour in later life.

From 1952 to 1964, Hnat Mykhailovych worked
at the department of general surgery of the Donetsk
Medical Institute (the head of the department was
Professor O. 1. Charugin), having progressed from
a clinical resident to the head of the department
(1964). In 1956, he defended his candidate’s thesis,
and in 1964, his doctoral thesis. During that peri-
od, he actively mastered one of the most difficult
sections of surgery — reconstructive operations on
the esophagus. And here H.M. Matyashin’s will
and extraordinary determination were manifest-
ed, which led him to the peak of professional skill.
Hnat Mykhailovych becomes a well-known sur-
geon and scientist and gains significant authority
in the medical community.
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In 1968, H. M. Matyashin was elected head of the
Department of Faculty Surgery of the Kyiv Medi-
cal Institute. Having assumed the leadership of one
of the oldest, most honourable, academic clinics in
the country, Hnat Mykhailovych not only contin-
ued the glorious traditions of his predecessors with
honour, but also managed to find new ways for the
further development of these traditions.

Gathering a team around him, H. M. Matyashin,
year after year, expanded the scope of the clinic’s cre-
ative and scientific research activities. The period of
1968—1979 can be considered the most fruitful for
Hnat Mykhailovych. During this time, more than
100 scientific studies were published, including 5
monographs. He trained 20 candidates (27 in total)
and 5 doctors of medical sciences. H. M. Matyashin
gave a lot of effort and time to the reconstruction of
the clinic, its equipment, the organisation of work in
new conditions, the implementation of novel tech-
niques and methods of diagnosis and treatment, and
the organisation of the pedagogical process.

After the completion of the reconstruction of the
clinic (in just 2 years), Hnat Mykhailovych said the
prophetic words: «The reconstruction of the clinic
will remain a good memory of my existence». So,
simply put, once and for all!

However, the activity of H.M. Matyashin was
not limited only to the interests of the clinic. He was
actively engaged in social activities. In 1970, Hnat
Mykhailovych was appointed chief surgeon of the
Ministry of Health of the Ukrainian SSR, and since
1976 he had been an honorary member of the Inter-
national Society of Surgeons. In these positions, he
gained great authority, and the wider surgical com-
munity treated him with deep respect. H. M. Ma-
tyashin’s bust, created by the renowned sculptor
M. K. Vronsky, was placed in the lobby of the De-
partment of Faculty at the Kyiv Medical Institute as
a tribute to his outstanding achievements.

Hnat Mykhailovych died prematurely, yet he
died as he should have, till the very end, fulfilling his
professional duty. I left to stay forever! H. M. Ma-
tyashin died in his office as the chief surgeon of the
Ministry of Health of Ukraine at 10 o’clock in the
morning on October 30, 1979, before reaching the
age of 54, in the presence of the members of the com-
mission, which consisted of 15 professors from all re-
gions of the USSR, who checked the state of surgical
care in Ukraine and gave a positive evaluation of its
organisation.

The funeral of Hnat Mykhailovych took place on
November 2, 1979, at the Baikovo cemetery.

H. M. Matyashin stood out for his generosity and
kindness. He was a faithful friend, a wise adviser, and
if necessary, a fair judge. Hnat Mykhailovych never

felt lonely. He liked to repeat that those who are
lonely live only by themselves and for themselves,
and he claimed that contact with the thoughts of
others causes mental work, whatever that thought
may be. H. M. Matyashin established the proctology
centre from the beginning. During that period, there
was no differentiation between a general physician
and a proctologist, and there was no official defini-
tion for the centre, as well as a lack of technical and
instrumental equipment. He solved these problems
at the level of the City Department of Health and
the Ministry of Health of Ukraine in a short period
of time. It was more difficult to train doctors, and he
also solved that problem successfully, as evidenced
by the high reputation of the centre and its recogni-
tion in Europe. Throughout its existence, the centre
has published five doctoral dissertations, approxi-
mately 20 candidate’s theses, six monographs, 23
methodological recommendations, and information
sheets. Additionally, the centre has successfully or-
ganised the first four congresses of coloproctologists
with international participation. The centre also
performs operative interventions at a technological-
ly advanced level, achieving outcomes comparable
to those in Europe.

Hnat Mykhailovych analysed the works writ-
ten by the scientific staff, revised them, engaged
in discussions about facts and ideas, provided con-
structive criticism tactfully, and smiled when he
was satisfied. The visits to the teacher to discuss
their works, despite their strictly professional na-
ture, were a remarkable experience for engaging in
profound dialogue with the ideal representation of
a doctor — a clinician, a scientist, as he portrayed
himself.

Hnat Mykhailovych was a passionate lover of
books. When he had a few free hours and could read,
he picked up a book, having a sense of anticipation
for a reading retreat. He had been attracted to books
since a young age and possessed both innate and ed-
ucated intelligence.

His deep respect for the memory of his predeces-
sors was impressive. H. M. Matyashin requested that
amonument honouring V. A. Karavaev be preserved.
Hnat Mykhailovych initiated the department’s tra-
dition of cleaning up the established memorial sites
of its personnel at least twice a year.

H. M. Matyashin often provided consultations
for the most difficult patients in Kyiv, including Feo-
fania, as well as regional and university centres in
Vinnytsia, Poltava, Kharkiv, and Dnipropetrovsk.

Hnat Mykhailovych did not tolerate standardised
procedures in clinical work, in diagnostic frame-
works, or in patient interaction. He was a master
at individual diagnosis. He consistently identified
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distinctions and unique nuances of disease symp-
toms, which he skillfully used for precise diagnosis.

Diagnoses were made quickly. He recognised the
characteristics of the illness immediately. He was
rarely mistaken in his diagnoses. He was well-versed
in physical examination techniques and X-ray di-
agnostics. Courage enabled him to agree to compli-
cated operations. The work of a surgeon always gave
him a sense of fulfilment.

H. M. Matyashin had statesmanlike thinking,
outstanding organisational skills, high professional-
ism, and business acumen.

Hnat Mykhailovych became famous for his excep-
tional abilities as a surgeon, teacher, scientist, and
organiser, as well as his high morality, social partici-
pation, and dedication to public service. H. M. Ma-
tyashin received the Order of the Red Banner of
Labour in recognition of his labour activities and

Biographies

the honorary title of Honoured Scientist of the
Ukrainian SSR.H. M. Matyashin once said: «Ev-
erything I did and am doing is the result of the fact
that I wanted and want to be a good doctor and sur-
geon». Impressive words! He served as a role model
for both young and experienced doctors.
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OBJECTIVE — to determine the occurrence and management of postpancreatectomy haemorrhage in pancreatic
cancer patients, as well as to identify effective treatment strategies to improve patient outcomes.

MATERIALS AND METHODS. From January 2010 to December 2022, 878 patients who underwent radical pancre-
atic resections for malignant tumours were retrospectively analysed.

Patients were divided into two groups. The main group consisted of 500 patients who were treated in the clinic
from 2016 to 2022. In the main group, postpancreatectomy haemorrhage occurred in 31 (6.2 %) patients. These
patients were treated according to our diagnostic and treatment algorithm, using endovascular techniques as
the first step of treatment. The comparison group consisted of 378 patients who were treated in our department
from 2010 to 2015. In the comparison group, postpancreatectomy haemorrhage occurred in 20 (5.3 %) patients.
These patients were treated according to standard approaches. The definition of postpancreatectomy haemor-
rhage proposed by the International Study Group of Pancreatic Surgery was used in our research.

Resurts. Out of 31 patients in the main group, 16 (51.6 %) had endovascular embolisation. A total of 10 patients
underwent endovascular occlusion, whereas 5 patients experienced cessation of bleeding with the use of a stent
graft. Angiography did not detect the cause of bleeding in 3 (9.7 %) individuals in the main group. They under-
went laparotomy with subsequent haemostasis. 11 (35.5 %) patients underwent open surgical interventions. In
the main group, one (3.2 %) patient died due to the emergence of infectious complications after laparotomy and
subsequent haemostasis. 2 (10 %) patients underwent endovascular haemostasis, while 15 (75 %) patients under-
went relaparotomy with haemostasis. In the comparison group, 6 (30 %) patients died after open relaparotomies.

Concrusions. The initial course of action for managing postpancreatectomy haemorrhage involves the imple-
mentation of endovascular techniques, wherein stent grafts are used to address bleeding originating from the
main blood vessel. The application of advanced treatment strategies that optimised the use of minimally invasive
endovascular techniques resulted in a notable decrease in the mortality rate associated with postpancreatectomy
bleeding from 30% to 3.2% (x*>=7.3, p=0.000). Ensuring 24/7 access to endovascular treatment, which can be
provided exclusively in high-volume centres, is imperative for improving the treatment outcomes of patients
with pancreatic and periampullary cancer.
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Despite improvements in the perioperative care of
patients with pancreatic cancer and advances in op-
erative techniques aimed at improving the results of
treatment for patients with pancreatic cancer, the
level of postoperative complications after pancre-
atic resections remains high.

Pancreatic resections are demanding surgery, and
despite the decrease in mortality rate to 5 % in high-
ly specialised centres, the number of postoperative
complications is one of the highest in abdominal
surgery and reaches up to 60 %, even in experienced
world centres [6, 8—10, 14, 19].

Postpancreatectomy haemorrhage (PPH) is
a critical, life-threatening complication that can oc-
cur in approximately 10 % of patients [6]. It is the
main cause of death after pancreatic resections and
is associated with a high mortality rate, ranging
from 30 % to 50 % [11, 18].

In 2007, the International Study Group of Pan-
creatic Surgery (ISGPS) published guidelines to
standardise definitions of PPH, allowing for better
management of this life-threatening complication.

The ISGPS determines PPH based on three
parameters: onset, location, and severity. Onset is
classified as early (within 24 hours after surgery)
or late (occurring 24 hours after surgery). Localiza-
tion helps differentiate between intraluminal and
extraluminal bleeding. According to the degree of
severity, bleeding is divided into two categories:
moderate and severe.

There are 3 degrees of postpancreatectomy haem-
orrhage, depending on the time of onset and severity.

Grade A (early, moderate severity): minor blood
loss in which there are practically no changes in the
patient’s clinical condition and which do not re-
quire invasive interventions.

Grade B (early severe bleeding or late moder-
ate bleeding) rarely threatens the patient’s life and
requires computed tomography (CT), angiogra-
phy (AG), and esophagofibro-gastroduodenosco-
py (EFGDS) with subsequent medical interven-
tions: endoscopic haemostasis, vascular emboliza-
tion, or relaparotomy (only in case of severe early
bleeding).

Grade C (late bleeding, severe degree) threat-
ens the patient’s life and requires CT, EFGDS, and
medical interventions (endoscopy, angiography,
surgical management of bleeding) [18].

Early postpancreatectomy bleeding is associated
with technical failures, intraoperative complica-
tions, and problems with haemostasis or coagulopa-
thy. In case of early PPH, conservative treatment is
recommended. If it is ineffective, immediate reop-
eration is necessary [1—3, 11, 18].
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Late PPH is often associated with other com-
plications after pancreatectomy, such as a postop-
erative pancreatic fistula. A haemorrhage can occur
due to postoperative fluid collection, which can lead
to the erosion of blood vessels and bleeding. Addi-
tionally, infectious complications or abdominal ab-
scesses can also be the cause of PPH [1—3, 6, 11, 18].
Among all the causes of postpancreatectomy bleed-
ing, pancreatic fistulas are the most common. Recent
studies have confirmed that 80 % of patients with
postpancreatectomy haemorrhage develop postop-
erative pancreatic fistulas [4, 5, 7, 12, 13, 15, 16, 20].
They are not only an independent risk factor for the
occurrence of late PPH, but their presence also in-
creases bleeding-related mortality by 17 times [15].

Postpancreatectomy haemorrhage requires care-
ful clinical monitoring and urgent treatment. Pa-
tients with late bleeding should be treated with
minimally invasive endovascular procedures, with
angiography as the first option. Recent advance-
ments in endovascular treatment of PPH, including
covered stents and embolization techniques, have
contributed to a reduced mortality rate. Timely di-
agnosis and correct treatment can prevent serious
and fatal consequences. A multidisciplinary team of
experts is essential to ensuring the best treatment
24 hours a day. In our study, we used the defini-
tion of PPH developed by the International Study
Group of Pancreatic Surgery [18].

OsjecTIVE — to determine the occurrence and
management of postpancreatectomy haemorrhage
in pancreatic cancer patients, as well as to identify
effective treatment strategies to improve patient
outcomes.

Materials and methods

We retrospectively analysed the results of surgi-
cal treatment for 878 patients with pancreatic and
periampullary cancer who were radically operated
on from January 2010 to December 2022 in the De-
partment of Pancreatic and Bile Ducts Surgery at
Shalimov’s National Scientific Centre of Surgery
and Transplantation. All medical records were re-
viewed and retrospectively analysed. All patients
were operated on by a single surgical team under
the direction of the Head of the Department. Of
these patients, 497 were men (56.6 %) and 381 were
women (43.4%). The patients’ average age was
56.8 £9.3 years, ranging from 27 to 82 years.

51 patients (5.8 %) experienced postpancreatec-
tomy haemorrhage. Haemorrhage occurred in 42 pa-
tients (5.9 %) after pancreatoduodenectomy (PDE),
8 patients (5.6 %) after distal pancreatic resection



V.M. Kopchak et al.

(DPR), including one patient after the modified Ap-
pleby procedure, and one patient (4.3 %) after a total
pancreatoduodenectomy (TPE). Out of the patients
who experienced postpancreatectomy haemorrhage,
7 patients (13.7 %) died.

Prior to 2016, the treatment of PPH often in-
volved reoperation with subsequent haemosta-
sis and surgical treatment of other complications.
Since 2016, there have been notable changes in our
techniques, leading to the development of appropri-
ate strategies for the management of PPH. Patients
with grade A PPH receive conservative therapy. In
situations of grade B PPH (early severe bleeding),
surgical intervention is used if conservative treat-
ment proves ineffective. If a patient has late-grade B
PPH and is hemodynamically stable, angiography
is the first-line treatment option for diagnosis, fol-
lowed by endovascular intervention to control
bleeding. Reoperation is performed if the patient is
hemodynamically unstable or if the initial endovas-
cular intervention is unsuccessful.

To develop an optimal treatment strategy for
PPH, we analysed patient treatment results over
different periods.

The study included 878 patients who received
treatment in our department between 2010 and 2022.
Patients were divided into two groups. Of these, 500
patients were treated according to our diagnostic and
treatment algorithm, while the remaining 378 pa-
tients were treated using standard approaches. The
two groups were comparable in terms of age, disease
stage, ASA status, the presence of concomitant pa-
thology, and degrees of PPH, according to ISGPS.

In the main group, we performed diagnostic
angiography before beginning endovascular treat-
ment for PPH.

If the patient’s general condition allowed, we
performed a multidetector CT before angiography
to identify the source of bleeding and evaluate the
arterial anatomy. In accordance with our strategy,
a CT scan isa necessary component of the diagnostic
algorithm for patients experiencing PPH, provided
that the patient is in a stable hemodynamic state.
CT scans not only allow for the identification of the
probable source of bleeding and the determination
of blood vessel anatomy, but they also enable the di-
agnosis of other postoperative complications, such
as parapancreatic and other fluid collections, which
may not have been previously detected by postoper-
ative ultrasound. If a CT scan showed an arterial an-
eurysm or active extravasation of contrast agent, we
diagnosed bleeding. In such cases, we immediately
performed angiography. If angiography revealed
bleeding, we proceeded with endovascular treat-
ment. This involved either endovascular occlusion
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of the blood vessel that was the source of bleeding
or endovascular stenting. Endovascular stenting
was used to manage bleeding from the main blood
vessels, such as the common hepatic artery, right
and left hepatic arteries, or superior mesenteric ar-
tery (SMA).

Open surgical interventions were performed if
endovascular treatment of PPH was technically
impossible, or if bleeding could not be stopped us-
ing endovascular techniques, or if the patient was
hemodynamically unstable.

Results and discussion

Postpancreatectomy haemorrhage occurred in
31 (6.2%) patients in the main group and in
20 (5.0 %) patients in the comparison group. We
identified the degrees of postpancreatectomy haem-
orrhage according to the ISGPS classification. In
the main group, PPH occurred in 27 (6.25 %) pa-
tients after PDE and in 4 (5.6 %) patients after
DPR. In the comparison group, PPH occurred in
15 (5.1 %) patients after PDE, in 4 (5.7 %) patients
after DPR, and in one (7.1 %) patient after TPE.

In the main group, PPH grade A occurred in 4
patients, grade B in 13 patients, grade C in 14 pa-
tients. As for the comparison group, PPH grade
A occurred in 2 patients, grade B in 3 patients, and
grade C in 15 patients.

Postpancreatectomy haemorrhage grade A oc-
curred in 4 patients in the main group, which
was stopped conservatively. In the main group,
19 (61.3%) out of 31 patients underwent angiog-
raphy as the first stage of treatment. Haemorrhage
was diagnosed in 16 (84.2 %) out of 19 patients, re-
quiring endovascular haemostasis. In 3 (15.8 %) pa-
tients, the source of bleeding was not found. These
patients underwent laparotomy with subsequent
cessation of bleeding.

In the main group, 16 (51.6 %) out of 31 patients
underwent endovascular treatment for bleeding.
Endovascular occlusion was performed in 11 pa-
tients: splenic artery (SA) occlusion in 6 patients,
dorsal pancreatic artery occlusion in 2 patients,
branches of the SMA in 2 patients, and gastroduo-
denal artery (GDA) occlusion in one patient.

In case of haemorrhage from major blood vessels
such as the common hepatic artery and the right
and left hepatic arteries, endovascular emboliza-
tion might not be possible due to severe ischemic
complications. In such cases, endovascular stenting
was performed, which allowed for the closure of the
blood vessel defect without disturbing blood flow.
The bleeding was successfully stopped in five pa-
tients using a stent graft.
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After PDE, a stent graft was placed into the com-
mon hepatic artery of two patients in order to prevent
bleeding from the gastroduodenal artery stump. In
addition, a stent graft was used to close the arterial
defect in a patient who was experiencing bleeding
from the common hepatic artery (refer to Figs. 1, 2).

Two patients underwent PDE and subsequently
received a stent graft in the right hepatic artery. In
one case, a patient experienced post-operative bleed-
ing during angiography, and extravasation from the
right hepatic artery was diagnosed. The right he-
patic artery departed from the SMA via a separate
trunk. Due to the high risk of ischemic complica-
tions, embolization of the right hepatic artery was
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deemed dangerous. Following the diagnosis and de-
tection of extravasation, the patient underwent an-
giography, and a stent graft was promptly installed
in the right hepatic artery (refer to Figs. 3, 4). Sub-
sequent control angiography confirmed the cessa-
tion of bleeding (refer to Figs. 5, 6).

No complications were observed after the place-
ment of stent grafts. Postpancreatectomy haemor-
rhage was successfully stopped in all cases without
any further ischemic complications.

Only one case (5.6 %) experienced complications
after endovascular bleeding, where the patient de-
veloped a splenic abscess. The abscess was treated
using minimally invasive techniques, including

Figure 1. Angiography with detection of the zone
of extravasation from the gastroduodenal artery
stump

Figure 2. Control angiography with confirmation
of bleeding cessation after placement of a stent
graft in the common hepatic artery
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Figure 3. CT angiography with detection of the zone
of extravasation from the right hepatic artery, which
originates from the superior mesenteric artery
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Figure 4. Angiography with detection of the zone
of extravasation from the right hepatic artery
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hepatic artery
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Figure 6. Control angiography with confirmation of
bleeding cessation

punctures and abscess remediation under ultra-
sound control. Bleeding was successfully stopped in
all patients after endovascular treatment.

13 (35.5%) patients underwent open surgical in-
terventions in the main group, with successful ces-
sation of bleeding in all cases. Two (18.2 %) patients
experienced a recurrence of bleeding, leading to TPE
in one case. During relaparotomy, bleeding from the
pancreatojejunoanastomosis was diagnosed in one pa-
tient, which was stopped intraoperatively. However,
bleeding recurred one day after the procedure. The
patient underwent urgent surgery to perform a sepa-
ration of the pancreaticojejunal anastomosis and es-
tablish external drainage of the main pancreatic duct.

In the main group, only one patient (3.2 %) died
after undergoing a No-touch PDE. During the
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postoperative period, the patient developed post-
operative pancreatitis with infected parapancreatic
clusters. On the 9th day after the operation, intra-
abdominal bleeding occurred, and an urgent relapa-
rotomy was performed. The bleeding was stopped,
and a TPE with splenectomy was completed. Fi-
nally, an autoarterial prosthetic replacement of the
common hepatic artery with a stump of the SA was
performed. On the first postoperative day after re-
laparotomy, thrombosis of the arterial anastomosis
occurred. Urgent, repeated surgical intervention
was performed, including thrombectomy and sani-
tation of the abdominal cavity. Vacuum-assisted
bandages were then placed and replaced repeat-
edly, and the abdominal cavity was resanitized and
drained. Unfortunately, the patient died.

In the comparison group, bleeding occurred in
20 (5.3 %) patients. Of these, 2 (10 %) patients ex-
perienced post-pancreatectomy bleeding, which
was managed conservatively. Additionally, 3 pa-
tients experienced PPH, with one case being gas-
trointestinal bleeding that was resolved through
endoscopic intervention. Endovascular occlusion of
the SA was performed in 2 (10 %) patients.

15 patients (75 %) underwent repeated surgical
interventions to stop bleeding. Eventually, bleeding
was successfully stopped in all cases. In the compar-
ison group of 20 patients, 6 (30 %) died due to the
development of additional purulent-septic compli-
cations. The overall mortality rate for bleeding was
13.7% (7 out of 51).

Following laparotomy to stop bleeding, 26.9 % of
patients (7 out of 26) died due to septic complica-
tions, including one patient in the main group and
six patients in the comparison group.

The application of endovascular techniques for
haemostasis did not result in any mortality. Due
to our diagnostic and treatment strategies, which
extensively use endovascular methods to diagnose
and stop bleeding, we have managed to reduce PPH
mortality in the main group to 3.2%. However,
the mortality rate in the control group was 30 %
(x?=17.3; p=0.006).

Postpancreatectomy haemorrhage is a life-threat-
ening complication with high mortality rates, even
in high-volume centres. It requires immediate and
timely treatment. Despite improvements in surgical
techniques and the development of modern equip-
ment, postoperative complications, including PPH,
have a high incidence even in high-volume centres.

A systematic review by T. A. Maccabe et al. ana-
lysed the management of PPH stratified by the
ISGPS score. The review included 62 studies con-
ducted between 2008 and 2020, which reported on
10775 pancreatic resections. Bleeding occurred in
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608 patients, representing 5.4 % of cases [2]. Ac-
cording to data from the world’s leading clinics,
PPH after PD may occur in as many as 6—8 % of
patients, according to the Mayo Clinic [2]. The
Pancreas Institute in Verona reported that PPH
occurred in 6.8 % of patients undergoing pancre-
atic resections [5]. Ageo Central Hospital in Japan
published data indicating that PPH after PDE oc-
curred in 8.3 % of patients [7].

According to our data, PPH was observed in
5.8% of patients. Our findings are comparable.
Among those who experienced bleeding, 7 patients
died, resulting in a mortality rate of 13.7 %.

A review by A. Floortje van Oosten and F. Jas-
mijn Smits analysed data from 14 studies involving
467 patients who experienced postoperative haem-
orrhage after pancreatic resections between Febru-
ary 2007 and July 2018. According to their findings,
PPH occurred in 3% — 16 % of patients [6]. The
overall mortality rate was 21 %, significantly great-
er than ours [1].

A study by the Mayo Clinic, published by Kengo
Asai, revealed that the majority of PPH cases have
an arterial origin. Global studies have shown that
early bleeding is commonly detected from the sur-
face of the pancreas and pancreaticojejunal anasto-
moses (41.2 % and 23.6 %, respectively), while late
bleeding is more frequently observed from the gas-
troduodenal artery, common hepatic artery (27.4 %
and 21.4 %, respectively), and pancreaticojejunal
anastomoses [1, 2]. Late bleeding is usually arte-
rial, with aneurysms present in one-third of patients
with PPH, according to Pierpaolo Biondetti [1].

In our study, there were no early PPHs. All bleed-
ings were late and occurred as early as 2—38 days.

Late bleeding is commonly associated with the
erosion of blood vessels due to pancreatic fistulas,
parapancreatic fluid collection, infectious complica-
tions, or intra-abdominal abscesses [1, 20]. Pancre-
atic fistula is identified as the primary cause of late
postoperative haemorrhage. Recent studies have
shown that 80% of patients with bleeding have
a pancreatic fistula. Postoperative pancreatic fistu-
la is a reliable risk factor for postoperative bleeding
and increases bleeding-associated mortality by 17
times [15]. According to our data, out of 51 patients
with PPH, 44 (86.3 %) experienced bleeding in con-
junction with a postoperative pancreatic fistula and
associated infectious complications.

It is important to consider problems with pan-
creatojejunoanastomosis when observing postop-
erative intraluminal bleeding, not just ulcers in the
gastrointestinal tract. Bleeding can occur from the
cut surface of the pancreas due to pancreatojejuno-
anastomosis failure, which may result in bleeding
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through drains or into the gastrointestinal tract.
Hemobilia may occur when a pseudoaneurysm is
formed after erosion of the common hepatic artery,
leading to leakage into the biliary tract. Mortality
rates associated with this complication can range
from 35 % to 50 % [15].

When encountering intraluminal gastrointes-
tinal bleeding, it is important to consider not only
gastrointestinal ulcers and bleeding from gastroen-
teroanastomosis but also potential issues with pan-
creaticojejunoanastomosis.

Intraabdominal bleeding can also be caused by
venous bleeding, including bleeding from varicose
veins associated with portal thrombosis. Bleeding
may also occur from the portal vein, superior mes-
enteric vein, or their branches. It is important to
differentiate between arterial and venous bleeding,
as endovascular bleeding control is ineffective for
external bleeding. In cases of venous bleeding, the
main method of treatment is laparotomy with bleed-
ing control. This ensures effective management of
the condition. According to our findings, three pa-
tients in the main group experienced postoperative
venous bleeding, which originated in the portal or
superior mesenteric veins. All of these individuals
underwent a relaparotomy to stop the bleeding. In
terms of localization, our data reveal that the pan-
creaticojejunoanastomosis, common hepatic, or
right hepatic artery are the most prevalent sites of
bleeding. This is linked to the development of post-
operative pancreatogenic complications, including
postoperative pancreatic fistulas.

Pancreatoduodenectomy is known to be one of the
most complex abdominal surgeries [3]. Postpancre-
atectomy haemorrhage showed more than a 6-fold
increase in mortality when compared to those not
affected, with 64 % and 35 % of them requiring one
or multiple interventions, respectively [3]. Reopera-
tion in patients with late PPH is frequently associ-
ated with a significant mortality rate [3]. Postop-
erative adhesions and inflammation, particularly in
patients with postoperative pancreatic fistula and
other complications, make surgery challenging.

According to our findings, all patients who died
from postpancreatectomy haemorrhage underwent
reoperation during the first stage of treatment.

In terms of global data on reducing mortality in
patients with PPH, the only effective measure is the
use of minimally invasive endovascular techniques
in the early stages of PPH management. This re-
quires the availability of interventional radiology
with angiography within 24 hours, 7 days a week
[1—3,10—12, 15, 18].

A previous meta-analysis has demonstrated that
surgical interventions for PPH are associated with
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higher rates of morbidity and mortality compared
to interventional radiologic approaches, which have
shown improved success rates [7]. According to re-
ports, endovascular stenting for PPH has a success
rate of between 82 % and 100 %, but due to the high
rates of re-bleeding, which range from 7 % to 30 %,
careful selection is necessary [7].

According to the research, endovascular tech-
niques are effective in achieving haemostasis in
80—100% of patients, with significantly lower
mortality rates compared to surgical interventions.
Roulin et al. reported a significant increase in mor-
tality rates after laparotomies compared to endo-
vascular haemostasis, with mortality rates of 22 %
and 47 %, respectively, thus supporting the use of
endovascular interventions [16]. Based on our data,
endovascular haemostasis was effective in 83.3 % of
patients. Out of the 18 patients who underwent an-
giography, 18 (85.7 %) achieved effective endovas-
cular haemostasis.

Open surgery is considered an alternative ap-
proach for treating PPH. However, it is recom-
mended that relaparotomy be performed urgently as
the first stage only in patients with massive bleed-
ing and unstable hemodynamics, as well as in pa-
tients with pancreatic fistulas who require a TPE or
when angiography is unavailable for any reason [ 10,
18, 19]. A total of 11 patients (35.5 %) in the main
group and 15 patients (75.0 %) in the comparative
group underwent reoperations as part of our study.

Interventional radiology management with en-
dovascular embolization may not always be safe.
Embolization of the hepatic artery can be extremely
dangerous and may lead to irreversible, life-threat-
ening consequences. Ischemic complications occur
in 30—66 % of cases after embolization of the com-
mon hepatic artery (CHA), according to the litera-
ture. Occlusion of the CHA can lead to cholangitis,
liver abscesses, and fatal liver failure [1]. We did not
perform embolization of the CHA, left or right he-
patic artery in these patients.

Embolizing the stump of the GDA separately is
usually impossible due to its small length. Hur et al.
reported that bleeding recurrence is experienced by
100 % of patients, which may also originate from an-
other segment of the common hepatic artery. Angi-
ography is often considered the primary procedure
for treating bleeding from the GDA, or common he-
patic artery, followed by stent graft placement. It is
important to note that subjective evaluations have
been excluded from this analysis. While the litera-
ture describes complications such as stent throm-
bosis, dislocation, and recurrence of bleeding, there
may also be infectious complications associated
with parapancreatic infectious collection near the
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stent [12, 13, 15, 16]. However, no complications
related to stent placement or subsequent bleeding
recurrences were observed.

The selection of a treatment method for late
bleeding is dependent on the patient’s clinical con-
dition. The initial step in treatment is to evaluate
the patient’s hemodynamic stability. Urgent re-
operation is recommended for unstable patients.
These patients typically experience severe bleeding,
such as active arterial and pancreaticojejunostomy
bleeding. Emergency laparotomy is the only life-
saving option [4, 5, 12, 13, 15, 16, 20].

The selection of a surgical technique is crucial
for emergency procedures, and minimally invasive
surgery is often the optimal choice. Performing
a TPE can be technically challenging due to altered
anatomy, postoperative adhesion processes, and in-
flammatory changes. This is especially true when
bleeding occurs in the presence of a postoperative
pancreatic fistula, which can lead to septic compli-
cations. According to some authors, special pancre-
atic drainage is recommended instead of a complete
TPE [5].

Due to the significant trauma associated with
laparotomy, surgery is not the primary option for
hemodynamically stable patients.

Some authors recommend angiographic exami-
nation for patients experiencing sentinel bleed-
ing, but in many cases, the source of the bleeding
cannot be identified, likely due to its intermittent
nature. Angiography has the highest sensitivity as
soon as sentinel bleeding is observed. MDCT angi-
ography can reveal the cause, nature, and location
of bleeding, providing valuable information for fur-
ther treatment [15].

If the source of bleeding cannot be determined
after the initial diagnosis, it is recommended to
perform diagnostic angiography of the abdominal
trunk and SMA. This study may reveal direct signs
of bleeding, such as active contrast extravasation,
or indirect signs, such as spasm or vessel contour-
ing. Diagnostic angiography may be limited in cas-
es of diffuse, venous, or periodic bleeding [4, 12, 13,
15, 16, 20].

In summary, late PPH is a significant complica-
tion of pancreatic surgery, with the pancreaticoje-
junal anastomosis being the most frequent site of
bleeding. The mortality rate is high due to diag-
nostic challenges and sudden onset of bleeding. To
achieve low mortality rates, pancreatic resections
should only be conducted in highly specialised
medical institutions that allow for rapid detection
and appropriate management, including round-the-
clock availability of endovascular procedures to
stop bleeding [5, 7, 10, 17].
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Conclusions

The initial course of action for managing postpan-
createctomy haemorrhage involves the implemen-
tation of endovascular techniques, wherein stent
grafts are used to address bleeding originating from
the main blood vessel.

The application of advanced treatment strategies
that optimised the use of minimally invasive endo-
vascular techniques resulted in a notable decrease in
the mortality rate associated with postpancreatecto-
my bleeding from 30 % to 3.2 % (x*>=7.3; p=0.006).

Ensuring 24,/7 access to endovascular treatment,
which can be provided exclusively in high-volume
centres, is imperative for improving the treatment
outcomes of patients with pancreatic and periam-
pullary cancer.
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Cy4acHa TaKTHUKA 3 BUKOPUCTAHHAM €HIOBACKYIAPHUX
METOJMK B JIIKYBAHHI IIOCTIAHKPEATEKTOMIYHUX KPOBOTEY
Y XBOPHUX 31 3/IOAKICHUMU ITYXJIMHAMH IIiIIUIYHKOBOI 3A7I03U

B. M. Konuak, JI. O. Ilepepsa, B. A. Konapariok, 1. B. Xomsk, O. B. [lyBaiko,
I. A. MazanoBuy, B. B. Xanenxko, B. I. Tpauyk, I1. A. AzaioB

Hanionasmpauii Haykosuit neHTp Xipyprii ta tpancmianrtodorii imeni O. O. [IHaximosa HAMH VYkpainu, Kuis

Mera — OLiHNUTH YACTOTY BUHUKHEHHA TA PE3YJIBIATH JIIKyBAHHA IIOCTIIAHKPEATEKTOMIYHUX KPOBOTEY Y MAIli-
€HTIB 3i 3JIOAKICHUMH MYXJIMHAMU TiIILTIYHKOBOI 34JI03U T4 PO3POOHUTU ONTHUMAIbHI CTPATETil B JIIKyBAIbHIN
TAKTULI U1 HOJIIIIIECHHSA PE3Y/IBIATIB JIIKYBAHHS.

Marepiagu Ta METOAH. PETPOCIIEKTUBHO MTPOAHATIZ0BAHO PE3Y/IBTATH JIIKyBAHHA B TIepiof i3 ciuna 2010 1o
rpyana 2022 poky 878 mauieHTis, AKi NepeHeCan PaAUKAIbHI PE3EKIil MiIMUTYHKOBOT 341031 3 IIPUBOJLY 1i 3710-
AKICHUX ITyxJIMH. [TarienTiB po3noAuIIN Ha ABi IPyly. B 0CHOBHIN rpy1i 500 XBOpUX niepebyBain Ha JTiKyBAHHI
B KIiHini B riepioz 3 2016 g0 2022 p. V wiif rpymni NOCTIAHKPEATEKTOMIYHA KPOBOTEUd BUHNKIA B 31 (6,2 %)
XBOPOTO. JIIKyBAHHA MAII€HTIB IIPOBOJAWIN 34 PO3POOJCHUM HAMH JI'OPHUTMOM JIiarHOCTUKU T4 JIKYBAHHA
3 IPIOPUTETHUM 3ACTOCYBAHHSIM €H/IOBACKY/IAPHUX METO/IiB HA IIEPIIOMY €Talli JIKYBAHH. Y I'PYII IIOPIBHAHHS
378 manieHTiB nnepedyBaIv Ha JIiKyBaHHi B 11epiof i3 2010 go 2015 p. V 11l rpymi HOCTIAHKPEATEKTOMIYHA KPO-
BoTeua BUHUKIA Y 20 (5 %) XxBopuX. [TallieHTiB JIIKyBaIX 3TiIHO 3i CTAHJIAPTHUMHU [IiIXOAaMU. [IOCTIIaHKpEATEK-
TOMIUHi KpOBOTEUI BU3HAYAIN BiZIIIOBIIHO [0 International Study Group of Pancreatic Surgery.

PesyabraTH. EHIOBACKY/IPHY eMOO0I3AII0 BUKOHAHO Y 16 (51,6 %) marjieHTiB OCHOBHOI I'PYITH, CH/IOBACKY-
JIPHY OKMIO3iI0 — 11, KpoBOTEUY 3yIIMHEHO 32 JOIIOMOI'OIO CTEHT-IpadTy B 5 mauieHTis. ¥ 3 (9,7 %) XBOpHxX
JDKEPEJIO KPOBOTEUI 33 JAHUMU aHTiOrpadii He BUABJICHO, IM BUKOHAIN JIAIIAPOTOMIIO 3 MOAAIBIINM I'€MO-
CTa30M. BikpuTi onepaTyBHi BTpydaHHsa IposeacHo 11 (35,5 %) xsopum. B ocnosHin rpyi 1 (3,2 %) xBopuit
IIOMED MiCJIA JIATAPOTOMIl 3 TEMOCTA30M Bifl PO3BUTKY iH(MEKLIIMHUX YCKIAAHEHD. Y IPYITi MIOPiBHAHHA €HI0BAC-
KyJIPHUH IreMOCTa3 BUKOHAHO 2 (10,0 %) XBOPpHM, I€eMOCTA3 34 JIONOMOroro eHpockomnii — 1 (5,0 %), penara-
POTOMIIO 3 OJAJIBIIINM I'eMOCTa30M — 15 (75,0 %). V 11iit rpymi 6 (30 %) mariieHTiB MOMEPIIX i/ BIAKPUTHX
penanapoToMin.

BuCHOBKH. EHIOBACKY/ISIPHI METOAU MHOCTIAHKPEATEKTOMIYHOI KPOBOTEYI HEOOXI{THO 3aCTOCOBYBATH HA
MEPHIOMY €Talli JIKYBAHHSA 3 YCTAHOBIECHHSAM CTEHT-IPA@TIB IIPU KPOBOTEUI 3 MATICTPAIBHUX CyJUH. JIeTanb-
HICTb TIPH MOCTIAHKPEATEKTOMIYHUX KPOBOTEUAX CTATUCTUYHO 3HAYYINO 3HU3WIACH 3 30,0 10 3,2% (x>=7,3;
p=0,006) 3aBISIKK 3aCTOCYBAHHIO HOBOI JIKYBAIBHOI TAKTHUKH, IO MEPEIGAYAE MAKCUMAIBHE BUKOPUCTAHHS
MaJIOIHBA3UBHHUX CH/IOBACKYIAPHUX METOJIUK. [IJIs1 IOMITIIEHHS JIIKYBAHHA XBOPUX 31 37I0AKICHUMM ITyXJITUMHAMU
HiIUTYHKOBOI 3JI031 T4 IEPIAMITY/IIPHOI 30HU 3 TOCTIAHKPEATEKTOMIYHOIO KDOBOTEUECIO HEOOXIAHUH NOCTIiN-
HUH JOCTYII 10 €HIOBACKY/IPHUX METOAUK i3 MOMJIMBICTIO IIPOBOANTU €HAOBACKY/IAPHI BIPYYAHHA B PEKUMI
24/7, 10 MOMJIMBO Y BUCOKOCIIELia/li30BAHUX LIEHTPAX.

KIro49oBi ¢JI0Ba: MOCTIIAHKPEATEKTOMIUHA KPOBOTEYA, €HAOBACKY/IIPHI METOAMKH, €HJOBACKYJIIPHA €EMOOJTI-
3a11is], CTeHT-TPadT.
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In recent years, there has been a notable increase in the incidence of thermomechanical injuries, which fre-
quently manifest as a combination of various types of damage. The majority of these injuries require long-term
treatment and result in the development of decompensated (critical) conditions during the early stages, with
a substantial death rate ranging from 75 % to 80 %.

OBJECTIVE — to improve the results of surgery for combined combat thermomechanical injuries by developing
and implementing a differentiated surgical approach that incorporates the assessment of injury severity within
the context of medical support.

MATERIALS AND METHODS. A retrospective-prospective study was carried out to determine the effectiveness of
medical care provided for wounded individuals with combined combat thermomechanical injuries sustained
during combat operations between 2017 and 2023. The study included a cohort of 97 wounded individuals,
who were subsequently divided into two separate clinical groups. The main group (n=56) underwent treatment
according to a differentiated surgical approach that included the assessment of the severity of the patient’s con-
dition using the admission trauma scale (AdTS) and the perfusion index (PI). The control group (n=41) received
treatment based on established protocols using conventional treatment approaches for combined combat ther-
momechanical injuries without considering prioritisation.

REesuLts. A differentiated surgical strategy for managing combined combat thermomechanical injuries, which
included an objective assessment of injury severity using the AdTS and the perfusion index (PI), allowed for
a notable decrease in the occurrence of late purulent-septic complications as well as a significant reduction in
the mortality rate in the main group to 21.4 %, compared to 38.8 % in the control group (p=0.038). This was
related to a decrease in the frequency of fatal outcomes among individuals with serious injuries: 21.2 % in the
main group, 37.0% in the control group (p=0.013). Furthermore, surgical treatment improved anatomical
and functional outcomes in the main group compared to the control group. Group 1 had a higher specific
weight of favourable outcomes 52.0+14.2% and a lower specific weight of unsatisfactory outcomes (17.6),
[8.7;28.7]%, compared to group 2 20.6+13.4% and 47.3+14.7 %. The difference was statistically significant
at p=0.001.

Concrusions. The implementation of a differentiated surgical approach with an objective assessment of inju-
ry severity resulted in a reduction in mortality from 7.3 % to 1.8 %, specific weight of amputations from 34.2 %
to 8.9 %, and contractures from 26.8% to 10.5% (p <0.05). Early vacuum therapy in the surgical treatment of
combined combat thermomechanical injuries reduced treatment time and allowed for early reconstructive
and restorative operations, leading to better functional outcomes. The specific weight of favourable outcomes
increased from 20.6 % to 52.0 %, while the relative number of unsatisfactory outcomes decreased from 47.3 %
to 17.6% (p<0.05).
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combined combat thermomechanical injury, perfusion index, syndrome of mutual aggravation of injuries.
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In recent years, there has been a notable increase in
the incidence of thermomechanical injuries. They fre-
quently manifest as a combination of various types of
damage, primarily affecting people of working age and
resulting in severe conditions. The majority of these
injuries require long-term treatment and result in the
development of decompensated (critical) conditions
during the early stages, with a substantial death rate
ranging from 75 % to 80 % [3, 9, 7].

It should be noted that combined combat thermo-
mechanical injury, which differs from civilian injury
and is a separate category of mine-explosive injuries,
includes a combination of burns received as a result of
the action of a flame of incendiary material, the explo-
sion of shells, missiles, and bombs as well as mechani-
cal injuries caused by the impact of a shock wave or
various projectiles (for example, bullets, shrapnel, or
mine-explosive injuries). In the spectrum of all ex-
plosive injuries, combined combat thermomechanical
trauma accounts for approximately 69—75 % [8, 14].

Modern explosives used in combat operations
and causing combined combat thermomechanical
injuries can be classified into high-order explosives
and low-order explosives. High-order explosives
have a significant supersonic pressure wave known
as a blast wave or shock wave. Low-order explo-
sives have a subsonic explosion and lack a high-
order blast wave. In addition to the blast wave, the
explosion can cause a shock wave. A shock wave is
a stream of superheated air that can interact with
people and objects and cause injury or damage [2].

Burn shock and traumatic shock are more severe
in cases of extensive mechanical injuries and deep
thermal burns compared to isolated mechanical in-
juries and thermal burns. These types of shock result
from hemodiscirculatory disorders and occur due
to blood and plasma loss. Burn wounds and carbon
monoxide poisoning involving the respiratory tract
aggravate the clinical manifestations of shock due to
the development of all forms of hypoxia (circulatory,
hypoxic, tissue, and mixed). Bleeding from damaged
vessels and organs and loss of plasma and lymph in
injured and burned tissues lead to hypovolemia, he-
modynamic disorders, and impaired oxygen trans-
port. More than 85 % of burn and traumatic shock
patients have serious acid-base balance disorders of
the blood and lymph, hemo- and lymphodynamics,
metabolic processes, and functional abnormalities in
the liver and kidneys. If no medical assistance is pro-
vided, the risk of death increases dramatically [16].

Some studies focus on the correlation between
thermal injuries and the development of burn dis-
ease and a non-specific systemic inflammatory re-
sponse syndrome (SIRS). Their findings indicate
that a superficial burn of 15% of the body surface
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is associated with the syndrome of mutual aggrava-
tion, which is characterised by more severe clinical
signs of shock and a high incidence of purulent-sep-
tic complications in the post-shock period [1, 15].

In modern literature, there is no consensus on
the appropriate indications, contraindications, and
management strategies for burn shock and traumat-
ic shock, as well as the treatment of their combined
manifestation in the presence of the syndrome of
mutual aggravation. This lack of agreement extends
to several aspects of medical support, including
modern resuscitation measures, differentiated sur-
gical treatment, support during transportation, and
subsequent restorative treatment of combined com-
bat thermomechanical injuries. These factors have
prompted further research under the current condi-
tions of combat operations [4].

OBgjECTIVE — to improve the results of surgery for
combined combat thermomechanical injuries by de-
veloping and implementing a differentiated surgical
approach that incorporates the assessment of injury
severity within the context of medical support.

Materials and methods

A retrospective-prospective study was carried out to
determine the effectiveness of medical care provid-
ed for wounded individuals with combined combat
thermomechanical injuries sustained during combat
operations between 2017 and 2023. The study was
conducted at the injury clinic of the National Mili-
tary and Medical Clinical Centre «The Main Mili-
tary Clinical Hospital» (Kyiv), the burn department
of Kyiv City Clinical Hospital No. 2, and the ortho-
paedic and traumatology department of Kyiv City
Clinical Hospital No. 8. A total of 376 case histories
were analysed. The study included a cohort of 97
wounded individuals, who were subsequently divid-
ed into two separate clinical groups. The main group
(n=>56) underwent treatment according to a differ-
entiated surgical approach that included the assess-
ment of the severity of the patient’s condition using
the AdTS, the perfusion index (PI), and modern
methods of treatment. The control group (n=41) re-
ceived treatment based on established protocols us-
ing conventional treatment approaches for combined
combat thermomechanical injuries without assessing
injury severity or considering prioritisation.

After receiving first aid at level I care, the in-
jured were transported to level II care. In the first
hour after the injury, we admitted 11 (19.6 %)
and 8 (19.5%) individuals; in the second hour,
29 (51.8%) and 23 (56.1 %) individuals; and be-
tween 2 and 24 hours, 16 (28.6 %) and 10 (24.4 %)
individuals (Table 1).
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Table 1. Admission time for level I care

Admission time Group 1 (n=56) Group 2 (n=41)
Up to 1 hour 11 (19,6 %) 8(19,5%)
From 1 to 2 hours 29 (51,8%) 23 (56,1 %)
From 2 to 3 hours 7(12,5%) 5(12,2%)
From 3 to 6 hours 5(89%) 3(7,3%)
After 6 hours 1(1,8%) 0
Unknown 3(54%) 2(4,9%)

All of the wounded individuals had multiple and
combined mine-explosive injuries. The most com-
monly diagnosed injuries in Group 1 and Group
2 were upper limb injuries, with 32 (57.1 %) and
24 (58.5 %) cases, respectively, and lower limb in-
juries, with 24 (42.9 %) and 17 (41.5 %) cases, re-
spectively.

Based on the type of wound tract, 159 wounds
were penetrating, and 58 wounds were perforat-
ing. No statistically significant difference was found
among the comparison groups in terms of the trajec-
tory of the wound tract (p>0.05 for both groups).
The comparison groups were comparable (Table 2).

With regard to the depth of burn wounds, the
ITa degree group suffered the most injuries, with
25 (43.9 %) and 18 (43.9 %), respectively (Table 3).

The extent of anatomical damage, anatomical and
functional severity of injury, general clinical indica-
tors, biochemical findings, coagulograms, as well as

Table 2. Distribution of the types of wound tract
in comparison groups

Type of wound  Group 1 Group 2  Significance of
tract (n=56) (n=41) the difference
Penetrating 96 (72,7%) 64 (74,4%) 2=0,076
Perforating 36 (27,3%)  22(256%) P~0783
Total 132 86

Table 3. The degree of burns in combined combat
thermomechanical injuries in the study groups

Degree of Group 1 Group 2  Significance of
burn (n=56) (n=41) the difference
Ila 25(439%) 18 (439%)

. O y2=0873
ITb 14(246%) 13 (31,7%) 00647
111 16 (31,6%) 10(24,4%)
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respiratory and circulatory disorders, were assessed
before, during, and after conservative and operative
treatment within the context of medical support.

Correlation analysis revealed a reliable relation-
ship between the anatomical and functional as-
sessment of injury severity according to the PTS
(Polytrauma-Schlussel) and the value of PI in the
wounded individuals both on admission (Spearman
correlation coefficient r=-0.61; p=0.01) and in the
first 1—3 days after injury (r=-0.62; p<0.001). At
the same time, the relationship between the score as-
sessment of injury severity on the PTS scale and the
AdTS was less pronounced (r=+0.31; p=0.095).

The collected statistical information was anal-
ysed and processed using the Statistica 8.0 and Mi-
crosoft Excel 2021 programmes. The study focused
on the assessment of the absolute (m) and frequen-
cy (p) characteristics of indicators for qualitative
parameters as well as average values for quantita-
tive data (arithmetic mean X) and their variability
(mean square deviation ). Pearson’s Chi-square
(¢?) test was used to compare the group frequency
of a specific parameter.

Results

In the study groups, surgical treatment of combined
combat thermomechanical injuries was approached
differently. In the main group, it included an objec-
tive assessment of injury severity using the AdTS
and the perfusion index (PI), life-saving measures
aimed at reducing the volume, duration, and trau-
matic impact of the first operation at level II care,
and the final restoration of damaged organs and
structures after stabilising vital bodily functions
during the second operation at levels ITT and TV care.

On admission of a wounded person with a severe
and extremely severe injury to level II care, first of
all, anti-shock measures were performed according
to damage control tactics, aimed at combating three
main life-threatening conditions: coagulopathy,
hypothermia, and acidosis. The concept of damage
control, in addition to the specified triad, includes
the «two hit theory» («first hit> — systemic inflam-
matory response, «second hit> — blood loss, shock,
reaction to surgical intervention).

Individuals with non-severe combined combat
thermomechanical injuries received comprehensive
surgical care in the dressing room or operating room,
depending on their needs. In situations of severe and
extremely severe injuries, the scope of surgical care
was reduced in accordance with DCS. The medi-
cal procedures started in the anti-shock ward, and
after stabilising the patient’s condition, they were
transferred to the operating room. In situations of
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Severity of of combined combat
thermomechanical injuries
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Figure 1. A differentiated approach to the surgical
treatment of combined combat thermomechanical
injuries

extremely severe injuries, a full scope of surgical treat-
ment was provided in the operating room (Fig. 1).

Based on the assessment of injury severity using
the AdATS and the value of the perfusion index, the
place, scope, and sequence of diagnostic procedures
were determined to identify the main clinical and
laboratory indicators of homeostasis, integral indi-
cators, single heart output, the coefficient of integral
vascular tonicity, the rate of respiratory tension, the
rate of tone stabilisation of blood vessels, indicators
of the severity of respiratory and circulatory disor-
ders, and indicators of SpO, and heart rate.

The full scope of surgical intervention for com-
bined combat thermomechanical injuries included
the following procedures: primary surgical treat-
ment of gunshot wounds to stop external bleeding;
preventive and curative fasciotomy of the muscle
and fascial compartments of the damaged limb seg-
ment; limb amputation when necessary; stabilisation
of bone fragments using a rod apparatus for exter-
nal fixation; necrotomy; early necrectomy of the
burned tissue; and, in cases of burns involving more
than 40 % of the body area, staged necrectomy. The

reduced scope of surgical intervention included the
following procedures: cessation of external bleeding,
therapeutic fasciotomy, necrotomy for circular burns
of the trunk and limbs, and stabilisation of bone frag-
ments using a rod apparatus for external fixation.

At the next level of care, further comprehensive
management of combined combat thermomechanical
injuries included vacuum-assisted closure treatment
(VAC-technique) for burn wounds, during which
negative pressure was applied to a white foam dress-
ing when available (Fig. 2), which made it possible to
maintain constant temperature in the wound, reduce
bacterial insemination, decrease edema, reduce inter-
cellular pressure, stimulate the formation of granula-
tion tissue, and reduce the wound surface area.

Irrigation-oxygen vacuum therapy was also used
to reduce the risk of the progression of anaerobic in-
fection. It included the application of an antiseptic
solution along with oxygen. An oxygen concentra-
tor was administered to treat the wound with nega-
tive pressure and constant insufflation with oxygen
without the threat of depressurization of the wound
due to the adjustment of the dosed supply of oxygen
to the wound (Fig. 3).

The implementation of a differentiated surgi-
cal approach with an objective assessment of in-
jury severity resulted in a reduction in mortality
from 7.3 % to 1.8 %, specific weight of amputations
from 34.2 % to 8.9 %, and contractures from 26.8 %
to 10.5% (p<0.05). Furthermore, it reduced the
treatment period and allowed for the conversion of
the osteosynthesis method at level IV care, which
improved the functional outcomes of treatment: the
specific weight of favourable outcomes increased
from 28.6 % to 51.0 %, and the relative number of
unsatisfactory outcomes decreased from 39.3 % to
17.6 % (p<0.05) (Table 4).

A notable decrease in the occurrence of late puru-
lent-septic complications led to a significant reduc-
tion in the mortality rate in the main group to 21.4 %

Figure 2. Wounded D.: treatment of burn wounds with a white foam dressing
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Figure 3. Wounded K.: the condition after surgical treatment and installation of an irrigation-oxygen
vacuum system

compared to 38.8 % in the control group (p=0.038).
This was related to a decrease in the frequency of
fatal outcomes among individuals with serious inju-
ries: 21.2 % in the main group, 37.0 % in the control
group (p=0.013). The mortality rate directly de-
pended on the development of burn shock and trau-
matic shock, which were more severe than in cases of
isolated mechanical injuries and thermal burns. En-
dotoxemia occurred due to the absorption of decom-
position products from injured and ischemic tissues,
leading to the formation of toxic substances inside

Table 4. Analysis of the specific weight
of amputated limbs at the level of the thigh
in comparison groups

Indicator Group 1 (n=56) Group 2 (n=41)
Amputation 6(89%) 14 (34,2 %)
Limbs saved 50 (91,1 %) 27 (65,8 %)

Table 5. Analysis of the quality of treatment
of the wounded according to the scale

of anatomical and functional outcomes

of Mathis-Luboshits-Schwartzberg

Functional outcomes Group 1 (n=56) Group 2 (n=41)

Good 27 (52,0%) 8(20,6%)
Satisfactory 20 (30,4 %) 14 (32,1 %)
Unsatisfactory 9 (17,6 %) 19 (47,3 %)

General Surgery 3azansnaxipypezin © 2024 ¢ Nel (8)

the body. It contributed to the syndrome of mutual
aggravation, which had more severe clinical signs of
shock and a significant number of purulent-septic
complications in the post-shock period.

Furthermore, surgical treatment improved ana-
tomical and functional outcomes in the main group
compared to the control group. Group 1 had a high-
er specific weight of favourable outcomes (52.0 %)
and a lower specific weight of unsatisfactory out-
comes (17.6 %), compared to group 2 (20.6 %) and
(47.3 %) (Table 5).

Clinical case

Wounded D., 34 years old. Mine-explosive injury
(10.06.23). Combined injury. Gunshot shrapnel
wound of the left lower limb with a gunshot mul-
tifragmentary fracture of the femur, tibia, and foot
on the left. Thermal burns of the left lower limb ITa
and ITb degree, amounting to 11% and 5% body area
respectively.

The condition of the wounded was assessed as
severe, according to the AdTS of 8 points and the
PI of 3.7. In the operating room, primary surgical
treatment of gunshot wounds of the left lower limb
with fasciotomy, installation of a rod apparatus for
external fixation on the left lower limb (segment:
thigh, lower leg, foot), and toileting of the burn sur-
face were performed (Fig. 4). After stabilisation of
the condition, evacuation to the next level of care.

At level III care, the surgical intervention
was carried out as a result of the non-viability of
the limb. The procedure included the amputation
of the left lower limb at the level of the middle third
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Figure 4. Wounded D.: during surgical procedure

of the thigh, followed by the formation of a stump.
The postoperative period was uneventful. After the
healing of the stump, the fragments of the upper
third of the left femur continued to be displaced,
making it impossible to begin limb prosthetics with
further rehabilitation. For this purpose, the intra-
medullary osteosynthesis of the left femur was con-
ducted using the PFNA (Fig. 5).

The postoperative period was without complica-
tions. Early rehabilitation was started, and sutures
were removed on the 10th day (Fig. 6). The total
period of treatment at all levels of care was 47 days.

Discussion

The management of combined combat thermome-
chanical injuries at all levels of care is a challenging
issue that requires complex and well-considered
decisions to be made over a period of time [5, 13].
The proposed differentiated approach makes it pos-
sible to reduce the time for assessing the severity
of combined combat thermomechanical injuries us-
ing the AdTS and the perfusion index (PI), whose
prognostic value is not inferior even to the wide-
spread PTS [10]. However, their application is
technically simpler and does not require significant
costs, in contrast to other prognostic methods of
assessing the severity of combined combat thermo-
mechanical injuries [6].

The application of the AdTS and the PI increas-
es the effectiveness of treatment and minimises
the risk of complications resulting from both full-
scope and reduced-scope surgical interventions.
This approach mitigates the impact of misclassi-
fying combined combat thermomechanical inju-
ries as either traumatic injuries or burns [11] and
takes into account the syndrome of mutual aggra-
vation. This syndrome involves two or more ana-
tomical and functional systems of the body and is
characterised by the simultaneous action of several
diverse pathophysiological processes on the body.
The dominance of one pathological process over
another depends on the mechanism of injury. It is

Figure 5. Wounded D.: intramedullary osteosynthesis of the left femur using the PFNA
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Figure 6. Wounded D.: early and late postoperative period

characterised by a significant and rapid impairment
of the autoregulation of the inflammatory process,
resulting in a competitive interaction between pro-
inflammatory and anti-inflammatory cytokines,
leading to irreversible changes such as multiple or-
gan failure, sepsis, and the death of the wounded.

The development and implementation of modern
approaches to comprehensive surgical treatment
of combined combat thermomechanical injuries as
well as their impact on various aspects of traumas
and burns, including the wound process, remain rel-
evant. In contrast to conventional methods of surgi-
cal treatment, the application of the VAC technique
(irrigation-oxygen vacuum therapy) in the manage-
ment of burn wounds allows us to reduce the risk of
complications and the treatment period, effectively
control the wound process, and maximally preserve
the functionality and aesthetics of burn skin defects
with subsequent early plastic surgery, rehabilita-
tion, and restoration of motor activity, which con-
tributes to a higher quality of life [12].

Conclusions

The implementation of a differentiated surgical
approach with an objective assessment of injury
severity resulted in a reduction in mortality from
7.3 % to 1.8 %, specific weight of amputations from
34.2% to 8.9%, and contractures from 26.8% to
10.5% (p<0.05).

Early vacuum therapy in the surgical treatment
of combined combat thermomechanical injuries re-
duced treatment time and allowed for early recon-
structive and restorative operations, leading to bet-
ter functional outcomes. The specific weight of fa-
vourable outcomes increased from 20.6 % to 52.0 %,
while the relative number of unsatisfactory out-
comes decreased from 47.3 % to 17.6 % (p <0.053).
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HuepeH1iirfioBaHa Xipypriyaa TakTUuKa
B KOMIUIEKCHOMY JIIKyBaHHi [IOPAHEHUX i3 60MOBOIO
KOMOiHOBAaHOIO TEPMOMEXAHIYHOIO TPABMOIO

C. O. Kopou, 1.11. ITamiii

Ykpaincbka BilicbKOBO-MenuHa akajaemis, Kuis

TepMOMEXaHIUHI YIIKOPKEHHA YACTO € KOMOIHOBAHNUM BHJIOM YPAKEHD. BUIBIIICTD IINX YIIKO/HKEHD OTPEOY-
IOTb TPUBAJIOIO JIKYBAHHA Ta IIPU3BOJATD 10 PO3BUTKY JCKOMIICHCOBAHUX (KPUTUYHNX) CTAHIB Y PAHHI TEPMi-
HU ITiCJI IIOPAHEHH 3 BUCOKOIO JICTANBHICTIO (75—80 %).

Mera — NOMNINTH PE3y/IBIaTH XipyprigHOro JIKyBAHHS IIOPAHEHUX i3 O0MOBOIO KOMOIHOBAHOIO TEPMOME-
XaHi4HOIO TpaBMOIO (BKTMT) nusixom po3po6Ky Ta BIIPOBAPKEHHS JU(PEPECHITIHOBAHOI XipypriyHOI TAKTUKU
3 YPAXyBAHHSM OLiHKU TSDKKOCTI HA PIBHSAX MEJIMYHOI'O 310€3I1EUCHHS.

Marepiagau Ta MEeTOAH. /151 OIiHKU €(PEKTUBHOCTI HAAHHI MEANYHOI JOIOMOTH NTopaHeHNnM i3 BKTMT iz
4ac OOMOBUX AiM 32 1epiof i3 2017 1o 2023 p. IPOBEACHO PETPOCIIEKTUBHO-TIEPCIIEKTUBHE JOCTipKEHHS. [Tarti-
eHTiB (N=97) PO3NOAUINIHN HA /IBi I'PyIIH. B OCHOBHIF Ipyi (N = 56) JIiKyBaHHS IPOBOAM/IH 32 AU(EPEHITiFOoBa-
HOIO XipypriqHOIO TAKTUKOIO 3 YPAXYBAHHAM TKKOCTI CTAHY IHOPAHEHOT'O 32 IIKAIOIO OLIIHKH THKKOCTI TPABMU
AdTS Ta BenmmunHoIo nepdysirinoro ingekcy (II). KonrponpHy rpyny (n=41) JIiKyBaay 3araJbHOIPUHHATAMHA
METO/IAMM 6€3 ypaxyBaHHA IIPIOPUTETIB.

PesyasraTH. [IudepeHiiifiopana Xipypriyaa TakTHKAa HAJAHHA XipypriyHOI JOIIOMOI'Y TOpaHeHuM i3 BKTMT
3 OO'€KTUBHOIO OI{HKOIO TSKKOCTI TpaBMM 3a HIKanoio AdTS Tta I gana 3MOr'y 3MEHIIUTH KiTBKICTb Mi3HIX
I'HIFHO-CENTUYHUX YCKJIAJJHEHD, 110 CIPHAIO 3MEHIIEHHIO KiJIbKOCTI JIETAIbHUX HAC/IJIKIB B OCHOBHIN I'PyIIi
710 21,4 %, TOJi IK Y KOHTPOJIBHIN I'PYIi TAKHUX BUNAJKIB 6y10 38,8 % (p=0,038). Lle 3yMOBJIIEHO 3MCHIICHHAM
YACTOTH JIETAIbHUX HAC/I/IKIB Y IOPAHEHMX i3 TAXKKOIO TPABMOIO: B OCHOBHIM rpymi — 21,2 %, y KOHTPOJIbHIM
rpymi — 37,0% (p<0,05). AHATOMO-(PYHKIIOHAIBbHI PE3YIBTATU JIIKyBAHHS B OCHOBHIN I'PyIli Oy/IM KPAIIUMH,
HDDK Y KOHTPOJIBHIN TpyTi. B OCHOBHIM rpyri 3ahiKCOBAHO GUIBINY 4acTOTY JOOPUX pesyasratis — 52,0 1 20,6 %
BIIIOBI/THO i MEHIIY 4aCTOTY HE3aI0BUIbHUX — 17,6 12 47,3 % (p<0,05).

BHCHOBKH. YIIPOBAPKEHHS JU(MPEPEHIIIFOBAHOL XipypriYHOI TAKTHUKH 3 YPAXYBAHHAM TSDKKOCTI TPABMH JAJIO
3MOI'Y 3MEHIINTU PiBEHb JIETAILHOCTI 3 7,3 70 1,8%, yacTKy ammyrauiii — 3 34,2 10 8,9 %, KiIbKiCTb KOHT-
pakryp — 3 26,8 10 10,5 % (p<0,05). 3aCTOCYBAHHsI PAHHBOI BAKYYMHOI TCPAITii IPH XiPYPrivHOMY JKyBaHHI
y nanieHTiB i3 BKITMT gano 3MOry CKOPOTHTU TPUBAIICTD JIIKYBAHHS T4 IPOBECTH B PAHHI TEPMiHN PEKOHCTPYK-
TUBHO-BIJHOBHI OIE€pallii, O MOJIMIINIO (PYHKIIOHAIbHI PE3YIBTATU JIIKYBAHHS: YACTKA JOOPUX PE3Y/IBTaTiB
36ibIIacs 3 20,6 10 52,0 %, a HE3aJOBITbHUX — 3MEHIIIIAc 3 47,3 10 17,6 % (p<0,05).

K1ro40Bi ci1oBa: 60110Bd KOMOGIHOBAHA TEPMOMEXAHIYHA TPABMA, EPQPYIIMHNUNA iHIEKC, CHHIPOM B3a€MHOI'O
OOTSKEHHS.
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OBJECTIVE — to enhance the outcomes of surgical rehabilitation for patients with Crohn’s disease through the
improvement and implementation of organisational measures as well as general and specialised surgical strategies.

MATERIALS AND METHODS. The study focused on the development of organisational measures as well as general
and specialised surgical rehabilitation procedures for Crohn’s disease. The research was conducted to determine
the scope of radical surgical interventions for complications resulting from segmental lesions with extensive
damage to the intestinal tract. The study also aimed to develop methods of restorative, reconstructive and restor-
ative operations that would reduce the frequency of postoperative complications, disease recurrence, digestive
disorders in the intestinal tract, malabsorption, and anal incontinence. Additionally, the study aimed to improve
the functional outcomes and quality of life for operated patients.

REsuLrs. A total of 53 patients with Crohn’s disease — 28 (52.8 %) men and 25 (47.2 %) women — were oper-
ated on using specially designed surgical rehabilitation techniques. The patients undergoing surgery ranged in
age from 19 to 45. 32 (60.4 %) patients had segmental resections, while 21 (39.6 %) had extensive resections.
8 (15.1 %) patients underwent restorative operations, while 40 (75.4 %) had reconstructive operations. A lifelong
ileostomy was formed in 5 (9.4 %) patients. Postoperative complications were observed in 12 (22.6 %) patients,
and disease relapses in 5 (9.4 %) patients. One (1.8 %) patient died after surgery. Positive functional outcomes,
including improved digestion in the intestinal tract, normal absorption, and preservation of anal retention, were
noted following restorative and reconstructive-restorative operations.

Concrusions. Organisational measures as well as general and specialised surgical rehabilitation strategies for
Crohn’s disease allowed for more effective diagnosis and treatment of postoperative complications, better
prevention of disease recurrence, improved digestion in the intestinal tract, normalised absorption processes,
and preservation of anal retention. Following the implementation of specially designed surgical rehabilitation
techniques, 20.7 % and 1.8 % of patients experienced early and late postoperative complications, respectively.
Additionally, there were occurrences of postoperative mortality in 1.8 % of patients and relapses in 9.4 %. Severe
forms of reflux ileitis, postcolectomy syndrome, and secondary anal incontinence syndrome were not observed.

KEYWORDS
Crohn’s disease, surgical treatment, rehabilitation.
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The concept of surgical rehabilitation includes a set of
surgical measures aimed at surgical treatment of the
disease, its complications, achievement of an uncom-
plicated course of the postoperative period, favour-
able short-term and long-term functional outcomes,
quality of life, and sufficient social and labour adapta-
tion of operated patients [20]. The implementation of
these rehabilitation factors in patients with Crohn’s
disease is extremely important when performing radi-
cal, restorative, and, especially, reconstructive and
restorative surgical interventions [12, 15, 16, 20, 21].

General Surgery 3azansuaxipypeisn © 2024 ¢ Nel (8)

Surgical rehabilitation of patients with Crohn’s
disease is an extremely important and complex prob-
lem. The challenges in dealing with this problem are
evident in the substantial number and severity of
complications associated with the underlying disease,
postoperative complications, relapses, and even the
reluctance of some authors to perform reconstructive
and restorative operations, despite the significance of
these rehabilitation measures [10, 16—18].

In order to effectively implement these provi-
sions, it is imperative to improve, and in some cases,
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modify, the methodological approach to choosing
the scope of radical, restorative and, especially, re-
constructive and restorative surgical interventions.
This includes the use of monitoring techniques
to assess the overall health of operated patients
throughout their lifetimes, and the timely address-
ing of any identified disorders [12, 18, 20—22].

OBJECTIVE — to enhance the outcomes of surgi-
cal rehabilitation for patients with Crohn’s disease
through the improvement and implementation of
organisational measures as well as general and spe-
cialised surgical strategies.

Materials and methods

The components of surgical rehabilitation for
Crohn’s disease include a set of organisational mea-
sures, general and specialised surgical strategies
aimed at determining appropriate indications for
surgical treatment, developing and implementing
new diagnostic and treatment methods for postop-
erative complications, preventing relapses, improv-
ing digestion and absorption in the intestinal tract,
and preserving anal retention.

The organisational measures encompassed the
identification of indications, patient preparation for
surgery, appropriate support based on the clinical
course of the disease, assessment of the anatomical
lesions in the intestinal tract, determination of the
scope of the radical surgical stage and the method of
its completion, and evaluation of the risk of postop-
erative complications.

General surgical rehabilitation strategies were
aimed at performing radical and restorative stages
of surgery, prognostication, prevention, diagnosis,
and treatment of complications in the early and late
postoperative periods. To ensure timely diagnosis
of early postoperative complications, continuous
monitoring of the operated patients was provided,
as well as staged monitoring in the late postopera-
tive period to detect late complications and possible
recurrence of the disease.

Specialised surgical rehabilitation strategies
were aimed at reducing the risk or preventing the
recurrence of the disease in the anatomical parts of
the intestinal tract that remained after the radical
stage of surgery. They largely depended on the char-
acteristics of the clinical course of Crohn’s disease,
the sites and extent of the intestinal tract lesion, the
scope of the radical surgical stage, and the method
of performing the restorative or reconstructive-re-
storative stages of surgery.

The radical stage of surgical interventions for
Crohn’s disease with acute complications, such as
bleeding into the intestinal lumen and extensive
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peritonitis, involved performing an obstructive
bowel resection, which depended on the extent of
the lesion and was completed with the formation of
an ileostomy. The rehabilitation measures for these
patients included prescribing anti-relapse therapy
and creating a retention ileostomy without a res-
ervoir to improve digestion and absorption in the
intestinal tract [2].

In the presence of chronic complications, in par-
ticular stricture, paracolic inflammatory infiltrate,
internal or external intestinal fistulae, and colon
cancer, which most often occurred at the site of
segmental lesions, resection of the lesions was per-
formed. The radical stage of surgical intervention
was aimed at eliminating only the complications of
the disease. In the presence of colon cancer, the rad-
ical stage of surgery was performed in accordance
with generally accepted oncological standards.

Large-scale surgical interventions (colectomy,
colectomy with low resection of the rectum, ultra-
low resection of the rectum, and mucosectomy of
the surgical anal canal) were performed in cases
of subtotal or total colon involvement with exist-
ing complications and irreversible morphological
changes in its wall. These surgical interventions
were complemented by resection of the terminal
part of the small intestine in cases of its lesion and
a high predicted risk of disease recurrence.

An important general surgical rehabilitation
measure was the restorative stage of surgery, which
included forming an intestinal anastomosis. Small
intestinal and intermucosal anastomoses were cre-
ated by the end-to-end type using a single-row in-
verted intestinal suture without capturing the mu-
cous membrane in the suture [4].

Reconstructive-restorative operations, as a spe-
cial measure of surgical rehabilitation, involved the
creation of appropriate anatomical and functional
structures that were used after the removal of func-
tionally important parts of the intestinal tract: the
ileocecal junction, colon, and rectum.

When removing the ileocecal junction, as well
as after performing a right-sided hemicolectomy,
an ileoascendicular anastomosis or ileotransverse
anastomosis was formed, with the reproduction of
the anatomical relationship between the segments
of the small intestine and colon like the removed il-
eocecal junction [5].

After colectomy, the continuity of the intesti-
nal tract was restored by forming an end-to-side
ileorectal anastomosis with an excess of the small
intestine’s adductor and creating a bend in the
small intestine in front of the anastomosis site with
serous-muscle sutures. This contributed to a physi-
ological delay in the advancement of the contents
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and improved digestion and absorption [6]. After
a colectomy with low resection of the rectum, which
involved the preservation of only the lower ampul-
lary section of the rectum, an ileorectal anastomosis
was formed using a circular stapler. After colectomy
with ultra-low resection of the rectum by muco-
sectomy of the surgical anal canal, as well as after
the specified volume of the radical stage of surgery
supplemented by forced resection of the terminal
part of the small intestine, an ileo-endoanal anas-
tomosis was formed [1]. After each of these radical
operations, appropriate pelvic small bowel reservoir
structures were created to prevent the occurrence
of severe forms of postcolectomy syndrome [3, 7].

Staged monitoring in the late postoperative pe-
riod involved the performance of clinical, labora-
tory, and instrumental methods of examination
of the patient, which were carried out 1, 3, 6, and
12 months after the end of surgical treatment, and
then once a year, taking into account the peculiari-
ties of performing radical and reconstructive and
restorative stages of surgical intervention aimed at
determining the functional results of surgical treat-
ment, timely diagnosis of late postoperative com-
plications, disease recurrence, and correction of di-
agnosed pathological conditions. At the same time,
standard clinical and biochemical laboratory tests
and special methods, including proctological exam-
ination, irrigography, colonoileoscopy, CT, or MRI
of abdominal organs, were used. Anoproctoscopy,
anoreservoiroscopy, reservoirography, CT, or MRI
enteroreservoirography were prescribed according
to indications. The assessment of functional results,
the presence of late postoperative complications,
and disease recurrence is given in the period up to
3 years from the time of completion of all stages of
surgical treatment.

Results

From 2011 to 2020, using specially designed sur-
gical rehabilitation techniques at the Coloprocto-
logical Centre of Ukraine, the main clinical base
of the Department of Surgery No. 1 of Bogomolets
National Medical University, the authors oper-
ated on 53 patients with Crohn’s disease, including
28 (52.8 %) men and 25 (47.2 %) women. The age
of the operated patients ranged from 19 to 45 years.
The features of damage to the anatomical parts of
the intestinal tract in patients with Crohn’s disease
are presented in Table 1.

These findings indicate that the vast majority of
patients had segmental lesions of the terminal area
of the small intestine and anatomical sections of the
right half of the large intestine, accompanied by
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ileocolitis, cecoileitis, and ileitis. In a much smaller
number of patients, the disease affected only the co-
lon (segmental and total colitis), as well as the colon
and the terminal part of the small intestine (total
colitis and terminal ileitis). The complications of
Crohn’s disease are presented in Table 2.

Extensive peritonitis in all patients occurred as
aresult of perforation of the colon wall and intestinal
bleeding into the lumen of the terminal area of the
small intestine and the right sections of the colon.
Internal intestinal fistulas most often arose between
the terminal area of the small intestine, proximal to
the stricture, and the left anatomical sections of the

Table 1. Features of intestinal damage
in Crohn’s disease

Number
Extent of the lesion of patients

(n=53)
Segmental ileocolitis 17 (32.1 %)
Cecoileitis 8 (15.1%)
Segmental ileitis 4(7.5%)
Segmental colitis 3(5.7%)
Total colitis 6 (11.3%)
Total colitis and terminal ileitis 9 (16.9%)

Table 2. Complications of Crohn’s disease

Number of
Diagnosis of complications complications
(n=76)
Acute complications
Common peritonitis 5(9.4%)
Intestinal bleeding 4(7.5%)

Chronic complications

Internal intestinal fistulas 11 (20.7 %)

External intestinal fistulas 9 (16.9%)
Paracolic infiltrates 7(13.2%)
Stricture of the small intestine 7(13.2%)
Colon stricture 6 (11.3%)
Colon cancer 3(5.7%)

Hormone dependence and hormone resistance 16 (30.2 %)

Extraintestinal manifestations of the disease 14 (26.4 %)

Note. 7 (13.2%) patients were diagnosed with 2 complications,
2 (5.7 %) — with 3 ones.
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colon, in particular the sigmoid and descending co-
lon, as well as between the loops of the jejunum and
duodenum, the bladder. External intestinal fistulas
mainly opened on the front abdominal wall in the
right iliac region and on the perineum, which led to
the destruction of the rectal sphincters. Strictures
of the small and, especially, the large intestine were
often tubular and sufficiently long, which made it
impossible to perform a colonoileoscopy, to visualise
the mucous areas of the intestinal canal proximal to
the stricture, and to perform stricturoplasty.

Associated diseases such as obesity, diabetes,
duodenal ulcers, chronic urinary tract infections,
and essential thrombocytopenia were diagnosed in
11 (20.7 %) patients.

According to the prevalence of the pathological
process and existing complications, the following
radical surgical interventions were performed, as
presented in Table 3.

In general, segmental resections of the intestinal
canal, namely, resection of the terminal part of the
small intestine, right-sided hemicolectomy, resec-
tion of the ileocecal junction, and resection of the
colon, were performed in 33 (62.3 %) patients, and
extensive resections in 20 (37.7 %).

It should be noted that in 11 patients with in-
ternal fistulas, the scope of the radical stage of sur-
gical intervention had to be expanded to include
sectoral resections of the walls of other hollow or-
gans, specifically the sigmoid colon, duodenum, and
bladder, depending on the location of the internal
fistula openings. In 9 (16.9 %) patients with acute
complications (peritonitis, bleeding), regardless

Table 3. Radical surgeries for Crohn’s disease

Number of
operations
(n=33)

Scope of the radical operation

Resection of the terminal part of the small intestine 4 (7.5 %)

17 (32.1%)

Right-sided hemicolectomy

Resection of the ileocecal junction 8 (15.1%)
Resection of the colon 4(7.5%)
Colectomy with resection of the rectum 5(94%)
Colectomy With resection of the: terminal part 5(9.4%)
of the small intestine and resection of the rectum

Colectomy ultralow rectql resection, 7(132%)
mucosectomy of the surgical anal canal

Colectomy, extirpation of the rectum 3(5.7%)
Colectomy, rectal extirpation 2(3.8%)
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of the severity of the general condition, obstruc-
tive surgical interventions were performed, which
ended with the formation of an ileostomy and rec-
tal stump. In 3 (5.7 %) patients, colectomy with
rectal extirpation was performed. The remaining
8 (15.1 %) patients underwent primary reconstruc-
tive surgery involving the formation of an intestinal
anastomosis, including 4 patients with a small intes-
tinal anastomosis and 4 patients with an inter-anal
anastomosis.

Primary reconstructive and restorative opera-
tions involving the formation of appropriate ana-
tomical and functional structures and anastomo-
ses were performed in 32 (60.3 %) patients: small-
bowel — in 25 (47.1 %), pelvic small-bowel — in
7 (13.2%). In 6 patients, after obstructive type
operations, in 14—18 months after stabilisation of
the general condition, topical anti-inflammatory
therapy in the area of the rectal stump and second-
ary reconstructive and restorative operations were
performed. In three of them, the rectal stump was
preserved, and an ileorectal anastomosis was formed
with a corresponding small intestinal reservoir
structure. This operation was possible only if there
were no inflammatory changes in the rectal stump.
The other 4 patients underwent resection of the
rectal stump and mucosectomy of the surgical anal
canal due to inflammatory changes in the mucous
membrane of the rectum. In this way, the radical
stage of surgical treatment was completed for this
category of patients. After that, an appropriate pel-
vic small bowel reservoir and ileo-anal anastomosis
were formed. In two patients, the second stage of
surgical treatment involved extirpation of the rectal
stump due to the aggressive course of the disease in
the rectal stump, the consequent external fistulae,
and purulent lesions in the pararectal tissue. Thus,
restorative surgical interventions were performed in
8 (15.1 %) patients, reconstructive-restorative — in
40 (75.4 %), including primary — in 36 (67.9 %), and
secondary — in 4 (7.5%). In addition, in 5 (9.4 %)
patients, surgical treatment was completed with the
formation of a lifelong ileostomy.

Postoperative  complications  occurred in
12 (22.6%) patients, early complications in
11(20.7 %), and late complicationsin 1 (1.8 %). Ear-
ly postoperative complications occurred in patients
operated on urgently due to acute complications of
the disease: progressive peritonitis — in 3 (5.7 %),
failure of rectal stump sutures — in 2 (3.8 %), post-
operative wound suppuration — in 3 (5.7 %), and
pneumonia —in 3 (5.7 %). These complications were
treated in accordance with modern standards. Post-
operative mortality occurred in 1 (1.8 %) patient
due to multiorgan failure against the background

General Surgery 3azansuaxipypeisn © 2024 * Nel (8)



of aggressive progressive peritonitis. In the late
postoperative period, most of the operated patients
received anti-relapse therapy in accordance with
modern requirements. However, 5 (9.4 %) patients
experienced disease recurrence: two in the terminal
area of the small intestine proximal to the anasto-
mosis, two in the area of the rectum stump after the
formation of ileorectal anastomoses, and one in the
area of the small intestinal reservoir. It should be
noted that patients with relapses did not sufficient-
ly adhere to clear recommendations regarding the
prescribed anti-relapse treatment. In one (1.8 %)
patient, against the background of recurrence in
the pelvic small bowel reservoir, an external fistula
was formed in the area of the pelvic small bowel 4
months after completion of all stages of surgical
treatment, which opened into the perineum. Con-
servative treatment aimed at fistula healing within
3 months was ineffective. In this regard, the anal ca-
nal stump with the ileo-anal anastomosis and part
of the pelvic small bowel reservoir with the existing
internal fistula opening were extirpated. The opera-
tion was completed with the formation of a lifelong
ileostomy. In most patients, after removal of func-
tionally important parts of the colon, in particular
the ileocecal junction, colon, ileum, and rectum, and
mucosectomy of the surgical anal canal, formation
of appropriate anatomical and functional structures
and anastomoses, except for patients with recur-
rent disease and a lifelong ileostomy, the frequency
of bowel movements was 3—5 times a day, which
corresponded to the permissible limit of the physi-
ological frequency of bowel movements in a healthy
person. There was also a satisfactory course of intes-
tinal digestion and absorption, as indicated by the
presence of a mushy, sometimes thick, consistency
of the stool, a small amount of it within 300—450
grams per day, and no body weight deficit. Almost
all patients did not have cases of anal incontinence,
which indicated a satisfactory function of anal re-
tention. The satisfactory functional results of sur-
gical treatment for patients with Crohn’s disease
contributed to a significant improvement in their
quality of life.

Discussion

The main goal of surgical rehabilitation of patients
with Crohn’s disease was to preserve or restore their
body image by preventing the formation or elimina-
tion of an enterostomy on the anterior abdominal
wall, reducing the number of postoperative compli-
cations and relapses, providing favourable condi-
tions for the implementation of the main functions
of the intestinal tract: digestion, absorption, and
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anal retention, and thus preventing or reducing the
degree of disability, and improving the quality of
life. The complexity of the problem required a sys-
tematic approach to its solution through the imple-
mentation of organisational measures, and general
and specialised surgical strategies.

Taking into account the presence of a constantly
existing high risk of disease recurrence, the risk of
complications in the area of this recurrence, and
the need for repeated surgical interventions in this
regard, the organ-preserving principle of choosing
the scope of radical surgery was followed. This prin-
ciple provided for the removal of only the part of
the intestinal canal with an existing complication or
complications. Thus, operations in the presence of
local complications were radical only in relation to
the complication but not to Crohn’s disease. How-
ever, in the case of total colon involvement, a recon-
structive and restorative procedure is required. To
prevent severe post-collectomy syndrome, a small
bowel reservoir is created in the pelvic area using
ileorectal or ileo-endoanal anastomosis. In this situ-
ation, the authors state that the organ-preserving
principle loses its fundamental importance. This
approach to the choice of a radical stage of surgi-
cal intervention in Crohn’s disease is due to the at-
tempt to minimise the risk of relapse after perform-
ing sufficiently complex reconstructive and restor-
ative operations. In such cases, it becomes neces-
sary to expand the radical surgical intervention by
removing those areas of the intestinal canal where
the probability of recurrence of Crohn’s disease is
highest. These areas include the mucous membrane
of the surgical anal canal and the ampulla of the ter-
minal section of the small intestine, which is usually
less than 15 ¢cm long. That is why colectomy with
ultra-low anterior resection of the rectum was sup-
plemented with mucosectomy of the surgical anal
canal and removal of the small bowel ampulla. Re-
moval of typical sites of Crohn’s disease recurrence
significantly reduced the risk of its occurrence.

Our research shows that the technical aspects of
connecting the segments of the intestinal tract dur-
ing the formation of interintestinal anastomoses and
small intestinal reservoir structures are crucial for
surgical rehabilitation. The use of a single-row in-
verted intestinal suture without capturing the mu-
cous membrane in the formation of small-intestinal,
small-intestinal-analogue, and inter-analogue anas-
tomoses prevented its injury, penetration of infection
into the thickness of the submucosa and other layers
of the intestinal wall, and the resulting chronic pro-
ductive inflammation inherent in Crohn’s disease.

The reconstructive and restorative stages of sur-
gical intervention were considered possible only if
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there was a low risk of disease recurrence. The cri-
teria for a low risk of recurrence included Crohn’s
disease affecting only the colon, chronic recurrent,
intermittent variants of its course, and the absence
of acute complications in the history. To prevent
the recurrence of Crohn’s disease during the forma-
tion of pelvic small intestinal reservoir structures,
methods of atraumatic formation were used. The
peculiarity of this measure was the refusal to create
anatomical containers like classical reservoir struc-
tures. Instead, functional structures were created
using serous-muscular sutures, which included ana-
tomical bends of the terminal part of the small in-
testine. This eliminated the need to cross and suture
the walls of the small intestine and the presence of
a wound surface in the formed reservoir. The func-
tionality of the reservoir was to physiologically de-
lay the movement of the contents, and increase the
duration of contact of the chemo with the surface
of the small intestinal mucosa, thus improving the
course of intestinal digestion and absorption. The
rehabilitation effect of these functional small in-
testinal reservoir structures was due to a reduction
in the risk of complications of healing of the small
intestinal reservoir and ileo-endoanal anastomosis,
and the severity of post-collectomy syndrome due
to the use of a new methodological approach to the
formation of pelvic small intestinal reservoirs and
techniques for their formation.

A mandatory rehabilitation measure aimed at
reducing the risk of complications of the healing of
the formed pelvic small intestinal reservoir struc-
ture was its temporary disconnection from the flow
of chyme with a protective (diverting) loop ileosto-
my, which was «closed» no earlier than 2—3 months
after the healing of the pelvic reservoir and ileoen-
doanal anastomosis.

Among the measures of surgical rehabilitation for
Crohn’s disease, which are the subject of discussion
in modern available literary sources, the peculiari-
ties of performing radical and reconstructive and
restorative surgical interventions should be high-
lighted. The majority of authors adhere to a single,
well-founded point of view regarding the perfor-
mance of segmental resections for local lesions of
the intestinal canal based on the fact that it is im-
possible to cure Crohn’s disease surgically [8, 17].
In this regard, the selection of the scope of radical
surgery for local lesions was minimal [8, 17]. Most
authors use a similar principle in case of subtotal
or total damage to the colon, trying to reduce the
amount of resection. At the same time, preference is
given to colectomy or proximal subtotal resection of
the colon and the formation of ileorectal or ileosig-
moid anastomoses [8, 13, 14, 18, 21]. Less trauma,
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slightly better functional results, and preservation
of sexual function [17] serve as the motivation for
performing these radical operations. However, the
authors do not take into account the fact that over
the next 5—10 years, 80—89 % of patients will ex-
perience relapses and severe irreversible changes in
the remaining parts of the colon (sigmoid and rec-
tum) [8, 17, 21]. The most frequent complications
in such cases are external fistulas that open into
the perineum, inflammatory infiltrates, and rectal
cancer [17]. The presence of these complications re-
quires the removal of the sigmoid colon and rectum
and the removal of a lifelong ileostomy [17, 18]. The
main reason for refusing to perform a larger volume
of radical surgery for the available indications, in
particular, colectomy with ultra-low anterior resec-
tion, mucosectomy of the surgical anal canal, and
formation of the «J pouch» of the small intestinal
pelvic reservoir, is considered to be a significant risk
of complications in the range of 24—35 % due to the
formation of the specified reservoir and reservoir-
anal anastomosis, and relapse in the formed reser-
voir in 54 % despite more favourable functional re-
sults [9, 11, 17, 19].

Taking into account the stated circumstances,
the authors of the article worked out and used
a fundamentally different methodical approach to
the choice of radical, restorative and reconstruc-
tive-restorative stages of surgical intervention, in-
cluding in the case of total involvement of the colon
with Crohn’s disease.The essence of this approach is
to perform not limited but rather radical surgical in-
tervention in the case of a total lesion of the large in-
testine using the author’s atraumatic method of ap-
plying a single-row everted intestinal suture, which
does not injure the mucous membrane and does not
lead to a decrease in the lumen of the intestinal ca-
nal, using the principle of atraumatic formation of
the pelvic small intestinal reservoir. The introduc-
tion of a new methodical approach to the surgical
treatment of Crohn’s disease led to the absence of
recurrences in the areas of anastomoses formed with
the help of a manual intestinal suture, which con-
tributed to the occurrence of a significantly lower
number of complications in the early — 20.7 % and
late — 1.8 % postoperative periods, postoperative
mortality — 1.8 %, relapses of the disease — 9.4 %,
prevention of severe forms of reflux ileitis, post-
colectomy syndromes, and secondary anal inconti-
nence syndrome.

An obligatory rehabilitation measure aimed at
reducing the risk of complications of healing of the
formed pelvic small intestinal reservoir structure
was its temporary disconnection from the chyme
flow by a protecting (diverting) loop ileostomy,
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which was «closed» no earlier than 2 months after
the healing of the pelvic reservoir and ileoendoanal
anastomosis. Thus, the use of a system of organ-
isational, general and specialised surgical strate-
gies for the rehabilitation of patients operated on
for Crohn’s disease aimed at selecting clear, timely
indications for surgical treatment, ensuring the im-
plementation of radical, restorative, reconstructive
and restorative stages of surgical interventions, pre-
vention, diagnosis, treatment of postoperative com-
plications, and recurrence of the disease allowed to
reduce the number of these postoperative compli-
cations, cases of postoperative mortality, and recur-
rence of the disease.

The future prospects for research are enhanc-
ing the techniques used in surgical treatment for
Crohn’s disease.

Conclusions

Organisational measures as well as general and
specialised surgical rehabilitation strategies for
Crohn’s disease allowed for more effective diagno-
sis and treatment of postoperative complications,
better prevention of disease recurrence, improved
digestion in the intestinal tract, normalised absorp-
tion processes, and preservation of anal retention.

Following the implementation of specially de-
signed surgical rehabilitation techniques, 20.7 %
and 1.8% of patients experienced early and late
postoperative complications, respectively. Addi-
tionally, there were occurrences of postoperative
mortality in 1.8 % of patients and relapses in 9.4 %.
Severe forms of reflux ileitis, postcolectomy syn-
drome, and secondary anal incontinence syndrome
were not observed.
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XipypriuHa peaoinitaliis naiieHTiB 1mpu xsopooi Kpona
O.1. Iloiina, B. M. MeabHNK

Hamionanpnuit meguunmii yaiepeuret iMeni O. O. Boromosbist, Kui

MeTa — NOJIIIIATH PE3YIBIaTH XipypriyHoi peadititariii nanieHTis mpu xsopobi KpoHa nuiaxom po3pooKu Ta
B/JOCKOHAJICHHI OPI'aHi3aIlMHUX, 3aI'A/IbHOXiIPYPIiYHUX i CIICIia/IbHUX XiPyPriyHMX 3aX0/IiB.

Marepianu Ta Merogu. ONpalboBaHi OpraHisaniiiyi, 3aralbHOXIpypriyHi Ta creniaibHi Xipypriusi 3axoau
peabinitanii npyu XBopobi KpoHa KUIKOBOIO KaHaTy. BUSHAYEHO OOCATY BUKOHAHHSA PA/IMKAILHUX Xipypriu-
HHX BTPYYaHb [IPU YCKIATHEHHAX Y IUIHKAX CETMEHTAPHUX YPAKEHD i HA T/1i OGIIUPHUX YPAKEHD KUIITKOBOT'O
KaHaIy, PO3POOJIEHO CIIOCOOU BUKOHAHHS BiJHOBHUX Td PEKOHCTPYKTUBHO-BIJHOBHUX ONEPALIiii, CIPAMOBAHi
Ha 3HIDKCHHS YACTOTH BUHUKHCHHA IICIA0NEPALIMHUX YCKIAAHECHD, PELUIUBIB 3aXBOPIOBAHHS, IIOPYIIICHHS
(PYHKIIIF KUIIIKOBOI'O TPABJIEHHA, BCMOKTYBAHHSA, AHAJIbHOI'O TPUMAHHA, ITOJIIIIIEHHA (DYHKIIOHAILHUX PE3YIlb-
TATIB TA AKOCTi KUTTS IIPOOIICPOBAHUX ITAIIIEHTIB.

Pe3yabTaTH. [3 BUKOPHCTAHHAM ONPAIbOBAHUX 3AXO/iB XipypriyHOi peadiiTallii mpoonepoBaHo 53 MalieHTH
i3 XBOp06010 KpOHA KHIITKOBOTI'O KAHAY, 3 HUX 28 (52,8 %) 4ONOBIKiB i 25 (47,2 %) »KiHOK. Bik marlieHTiB cTa-
HOBUB 19—45 pokiB. CermeHTapHi PE3eKIlii BAKOHAHO 32 (60,4 %) matieHTam, Beauki — 21 (39,6 %), BimHOBHI
onepauii — 8 (15,1 %), peKOHCTPYKTUBHO-BiHOBHI — 40 (75,4 %). JoBiuny ineocromy c(popmMOBAHO 5 (9,4 %)
narierram. Ilic/sionepariifiii yCKIaHCHHsT BUHUKIN v 12 (22,6 %) marienTiB, peIUNBY 3aXBOPIOBAHHS —
v 5 (9,4 %). 3apeectpoBaHo 1 (1,8%) BUNAIOK HiC/II0NePALiiHOL IE€TANbHOCTI. TTiC/Is BITHOBHUX i PEKOHCTPYK-
THBHO-B{JTHOBHUX OIEPAIill BiIBHAYEHO CHPUATIUBI (DYHKI[IOHAIBbHI PE3YABTaTU — MOJIMIIEHHS (DyHKITiH
KHIITKOBOT'O TPABJIEHHS T4 BCMOKTYBAHHS, 30€PEKEHHS AHAJIbHOI'O TPUMAHHSL

BucHOBKH. ONpalibOBAHi OPraHi3alliiiHi, 3araIbHOXipypPriyHi Ta CHENiaIbHi 3aX0U XipypridyHoi peabinirartii
pu XBOpo6i KpoHa ganu 3MOry NOMMIIUTH JiaTHOCTUKY, JIIKYBAHHS MIC/IIONIEPALIHNX YCKIAJHEHD i DELU/IN-
BiB 3aXBOPIOBAHHS, MOJIMIIUTH (DYHKIIi KUIIIKOBOI'O TPABJIEHHS T4 BCMOKTYBAHHS, 30€PErTH (DYHKIIIIO AHAb-
HOTO TPUMAHHA. PaHHi mic/sonepantiriii yCragHeHHs BUHUKIN y 20,7 % nanienTis, nizHi — y 1,8 %, penuausu
3aXBOPIOBAaHHA — Y 9,4 %. He 3a(pikCOBAHO KOAHOTIO BUMIAJIKY TSLDKKUX (POPM PEPIIIOKC-1IEITY, HOCTKOJIEKTOMIY-
HOI'O CHHAPOMY, CUHAPOMY BTOPUHHOI dHAJIbHOI iHKOHTHUHEHLIL ITic/sonepaniiiia seranbaicts — 1,8 %.

Kirro4goBi ciroBa: XBopo6a KpoHa, XipypriuHe JiKyBaHH:, peaOiTiTartis.
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Sacrococcygeal pilonidal disease (SPD) is a common disease that affects mainly young men and leads to
a decrease in their quality of life and a long-term loss of working capacity. According to the available statistical
data, the disease prevalence in Europe and North America ranges from 26 to 40 cases per 100,000 people.

OBjJECTIVE — to determine the effectiveness of minimally invasive techniques for surgical treatment of chronic
and recurrent forms of SPD.

MATERIALS AND METHODS. The study included 23 patients with SPD. It was clinical prospective, with a follow-up
period of 18 months. The evaluation criteria were defined as recurrences, the frequency of postoperative com-
plications, the severity of the pain syndrome, the patient’s self-assessment of the cosmetic effect, the duration of
hospitalisation, and the duration of surgery.

The results. The recurrence rate during the 18 months of observation was 39.1 %. The overall frequency of postoper-
ative complications was 21.7 %. The median duration of surgery was 20 (CI1 95 % 15—25) minutes, and the median
duration of hospitalisation was 2 (CI 95% 1—3) days. The median score of the pain syndrome according to the
modified visual analogue scale was 5 (CI 95 % 4—5) points on the Oth postoperative day, 3 (CI195 % 3—4) points on
the third postoperative day, and 2 (CI1 95 % 2—2) points on the fifth postoperative day. The cosmetic effect of surgi-
cal intervention was rated as rather dissatisfied (174 %), rather satisfied (52.2 %), and completely satisfied (30.4 %).

Concrusions. Minimally invasive techniques are effective for the surgical treatment of chronic and recurrent
forms of sacrococcygeal pilonidal disease, reducing both the inpatient period and the surgery duration. Mini-
mally invasive surgical treatment for chronic and recurrent forms of sacrococcygeal pilonidal disease has been
observed to cause a moderate pain syndrome in the early postoperative period while contributing to satisfactory
cosmetic results in the remote period. The surgical treatment of chronic and recurrent forms of sacrococcygeal
pilonidal disease with minimally invasive techniques has been found to result in a relatively high recurrence rate
(39.1 % over 18 months of follow-up).

KEYWORDS
pilonidal disease, pilonidal cyst, sacrococcygeal area, minimally invasive techniques, recurrences.
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Sacrococcygeal pilonidal disease (SPD) is a com-
mon disease that mainly affects young men and
leads to a decrease in the quality of life of such pa-
tients and a loss of work capacity for a long time
[3, 12]. According to available statistical data, the
prevalence of the disease in European and North
American countries ranges from 26 to 40 cases per
100,000 people [8]. Most often, the onset of the dis-
ease occurs at the age of 16—30 years. However, the
disease can also affect children and elderly patients.
Males are approximately three to four times more
likely to develop SPD than females. Apart from
the sacrococcygeal area, other locations, such as

General Surgery 3azansuaxipypeisn © 2024 ¢ Nel (8)

the interdigital spaces of the upper limbs, the peri-
umbilical area, and the front surface of the chest,
rarely exhibit pilonidal disease (PD). Male sex,
young age (16—35 years old), increased body mass
index (BMI), belonging to specific ethnic groups,
increased hair growth, anatomical features of the
buttock area, and a low level of personal hygiene are
factors that sharply increase the risk of SPD [11].
Today, a generally accepted point of view is that
SPD is an acquired disease. The leading theory that
confirms the acquired mechanism of etio-morpho-
genesis of SPD is the follicular-retention theory
(FRT). According to theory, the primary underlying
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factor in SPD is the proliferation of hair follicles in
the sacrococcygeal area. This, together with the dys-
function of the sebaceous and sweat glands, triggers
inflammation in the follicle area. The pump-like ef-
fect caused by the movement of the buttocks during
walking and the shape of the gluteal cleft contrib-
ute to the migration of hairs from other locations
of the body (primarily adjacent) to the bottom of
the gluteal cleft. Next, these hairs and dirt particles
fall into retention cavities formed at the site of local
follicular inflammation. In the future, such a cavity
will increase in size, and the migration of hairs will
continue within the boundary of the formed cavity.
The shape of the hair and the presence of microscop-
ic, unidirectional notches help to fix the hair in the
formed cavity. The next stage is the development of
a reaction to a foreign body (hair) and the attach-
ment of an infection, which further contributes to
the formation of a cyst or abscess [13].

SPD is divided into three fundamentally distinct
forms: pilonidal abscess (PA), symptomatic piloni-
dal cyst (SPC), and asymptomatic pilonidal cyst
(APC). The principle of distribution of these forms
is based on the differentiation of clinical diagnostic
and treatment approaches for such patients.

Most often, SPD requires differential diagnosis
with other diseases affecting the sacrococcygeal
and perianal areas: hidradenitis suppurativa, peri-
anal manifestations of Crohn’s disease, furunculosis,
pararectal fistulas and abscesses, presacral tumours,
and specific infections [ 1, 6].

The proper management of SPD remains a sub-
ject of debate, despite the extensive body of research
undertaken, the existence of clinical treatment
guidelines, and the international guidelines provid-
ed by leading professional associations [8, 14].

OsjecTIVE — to determine the effectiveness of
minimally invasive techniques for surgical treat-
ment of chronic and recurrent sacrococcygeal pilo-
nidal disease.

Materials and methods

The study was conducted at the clinical base of the
Department of Surgery with a course of emergency
and vascular surgery at Bogomolets National Medical
University during 2020—2024. The study was clini-
cal prospective. The inclusion criteria were defined as:
the age of the patient of any gender is > 18 years;
the presence of a chronic or recurrent form of SPD.
The exclusion criteria were defined as:
the presence of concomitant endocrine pathology
(diabetes mellitus 1 and 2 types, diseases of the
adrenal glands or brain accompanied by hyper-
corticism);
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body mass index is > 35 kg/m?;

organ transplantation in the anamnesis;

history of taking immunosuppressive drugs dur-

ing the last calendar year;

congenital or acquired immunodeficiency syn-

drome of any genesis;

the presence of bedsores and other defects of the

sacrococcygeal area associated with the patient’s

long-term supine position;

traumatic injury in the anamnesis, which led to

a marked change in the anatomical configuration

of the sacrococcygeal area;

patients with an acute form (abscess) of SPD.

The study’s evaluation criteria were the recur-
rence rate, frequency of postoperative complica-
tions, severity of pain syndrome (visual analogue
scale of pain), patient self-assessment of the cosmet-
ic effect, inpatient period, and duration of surgical
intervention.

The follow-up period was 18 months. The
study included 23 patients: 18 (78.3 %) males and
5 (21.7 %) females. The average age of the patients
was 27 £7.2 years. The average BMI was 26 £2.5
kg/m?. 15 (65.2%) patients were permanent
smokers, and 8 (34.8 %) did not smoke. A total of
10 (43.5 %) patients had surgical interventions due
to SPD (arecurrent form of the disease). Within the
scope of the study, 3 (13 %) patients were treated
with the pit-picking technique, 9 (39.1 %) patients
with the Moshe Gips technique, and 11 (47.8 %) pa-
tients with the Bascom-1 technique.

Statistical data processing was performed in the
statistical packages PRIZM (GraphPad Software,
8.3.0) and IBM SPSS Statistics 22. We performed
descriptive statistics. Measures of central tenden-
cy are presented as the mean (M £ SD) or median
(Me). The Kaplan-Meier method was used to deter-
mine the cumulative frequency of events.

Results

The obtained results indicate that the surgical
treatment of chronic and recurrent forms of SPD
with minimally invasive techniques resulted in nine
recurrences (two in the first three months, two pa-
tients in the period from 3 to 6 months, three in the
period from 6 to 12 months, and two in the period
from 12 to 18 months). Thus, the cumulative fre-
quency of recurrences during 18 months of observa-
tion was 39.1 % (Fig. 1).

At the same time, the cumulative frequency of
SPD recurrence in the first three months was 9.5 %
(2 patients), the first six months — 19.04 % (4 pa-
tients), the first year — 23.8 % (7 patients), and the
first 18 months — 39.1 % (9 patients).

General Surgery 3azansuaxipypeisn © 2024 * Nel (8)



e .O N
o w =~

Cumulative frequency
I

0 120 240 360 480 600

Day

D.Y. Dubenko, R.V. Honza

7 oo
)
g 6 eoe
<
= 5 LYYYY YY) YY)
A
k= 4 YYYYYY Y] Xy
3
“g- 3 Xy eoccco0e ecccccoe
‘5 2 (XYY Y] ©CC2Ceeoeseeo
=
= 1 Ty
s

0

1 3 5

Postoperative day

Figure 1. Cumulative frequency of SPD recurrence
during the follow-up period

The total frequency of postoperative complica-
tions was 21.7 % (n=>5), including seroma at 60 %
(n=3), hematoma at 20 % (n=1), and surgical site
infections at 20 % (n=1).

The median duration of surgery was 20 (CI 95 %
15—25) minutes, and the median duration of the inpa-
tient period was 2 (CI195 % 1—3) days (1 day for 7 pa-
tients, 2 days for 9 patients, and 3 days for 7 patients).

The median score of the pain syndrome accord-
ing to the modified visual analogue scale was 5 (CI
95% 4—5) points on the Oth postoperative day,
3 (CI 95% 3—4) points on the 3rd postoperative
day, and 2 (CI 95 % 2—2) points on the 5th postop-
erative day (Fig. 2).

The patient self-assessment of the cosmetic effect
was rated as completely dissatisfied (0 %), rather
dissatisfied (17.4 %), rather satisfied (52.2 %) and
completely satisfied (30.4 %) (Table).

Discussion

Surgical and non-surgical approaches are the cur-
rent options for treating SPD. Non-surgical meth-
ods include local hair removal and the insertion of
chemical agents into the cyst cavity. Surgical meth-
ods are classified into the following groups: a) ex-
cisional methods with primary (tensional) wound
closure; b) excisional techniques without primary
closure of the wound (or with its partial closure); ¢)
minimally invasive methods without excision (vari-
ous variations of the «pit-picking technique», curet-
tage of the cyst cavity with or without the use of dif-
ferent surgical energies, endoscopic methods — EP-
SiT, laser methods); ¢) excisional techniques with
non-tension (flap) wound closure (Bascom cleft-lift
procedure, Karydakis flap procedure) [9, 10].

In the 1980s, Bascom included economic excision
of the primary fistula sinuses in his modification of
the minimally invasive surgical procedure for SPD

General Surgery 3azansuaxipypeisn © 2024 ¢ Nel (8)

Figure 2. Median intensity of pain syndrome

Table. Patient self-assessment
of the cosmetic effect (n=23)

Patient self-assessment Number of patients
Completely satisfied 7(30.4%)
Rather satisfied 12 (52.2 %)
Rather dissatisfied 4(174%)
Completely dissatisfied 0

management that Lord and Millar had first devel-
oped 20 years earlier. Today, there are different defi-
nitions for this modification: Bascom-I procedure or
Bascom «pit-pick and drain». The author’s original
description of the technique involves excising the
primary fistula sinuses using small diamond-shaped
incisions. The cavity of the pilonidal cyst is drained
through a large lateral incision, which is later left
open for healing by secondary tension. Generally,
a lateral incision is made at the site of the secondary
fistula opening (if it is present). Additionally, curet-
tage or subcutaneous excision of the secondary fis-
tula is performed [7] (Figs. 3, 4).

According to the results of the Dole study, pub-
lished in 2022, the recurrence rate within five years
after the procedure was 62 % [4].

Koskinen’s (2022) study concluded that patients
who underwent Bascom-1 surgery experienced
fewer postoperative complications (9.4 % vs. 36.2 %,
p=0.002) and had a shorter rehabilitation duration
(median 14 days vs. 21 days, p<0.001) compared to
those who were treated using flap methods. A fol-
low-up study of patients with a mean duration of
9.3 years (range, 5.4—10.6) revealed a statistically
significant increase in recurrence rates after the Bas-
com procedure compared to the alternative tech-
nique (50.9 % vs. 10.3 %, HR 6, 65; p<0.001) [9].
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Figure 3. Plan-scheme of Bascom-1 procedure:

1) primary fistula openings; 2) borders of the
pilonidal cyst cavity; 3) the bottom of the gluteal
cleft; 4) secondary fistula opening; 5) lateral
incision line

Figure 4. The appearance of the operating field after
the Bascom-1 procedure

In 2008, Gips published a scientific report in-
troducing the modification of the «pit-picking
technique». Instead of a scalpel for the excision of
primary fistula passages, he proposed using special
circular skin trephines, which were used to excise
the affected areas and curettage of the cyst cavity.
A total of 1358 patients with SPD participated in
the study, mostly men (84.3 %) with an average age
of 20.9 £ 3.6 years. Postoperative infection, second-
ary bleeding, and early recurrence rates were 1.5 %,
0.2%, and 4.4 %, respectively. Complete healing
was observed within 3.4+1.9 weeks in patients
with complete postoperative follow-up. The recur-
rence rate after one year was 6.5 %; after five years,
13.2 %; and after ten years, 16.2 %. The average time
to recurrence was 2.7 + 2.6 years after surgery. The
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estimated disease-free probability was 93.5 % after
one year and 86.5 % after five years [5].

A DiCastro study from 2016 revealed that all
2347 SPD patients underwent surgical interven-
tion using the Gips method. 1714 men (73 %) and
633 women (27 %) participated in the study, and
the average age of the patients was 19 years. After
observation, the recurrence rate was 5.8 %. There
were 102 cases of clinically significant postopera-
tive complications (4.3 %) [2].

Conclusions

Minimally invasive techniques are effective for the
surgical treatment of chronic and recurrent forms of
sacrococcygeal pilonidal disease, reducing both the
inpatient period and the surgery duration.

Minimally invasive surgical treatment for chron-
ic and recurrent forms of sacrococcygeal pilonidal
disease has been observed to cause a moderate pain
syndrome in the early postoperative period while
contributing to satisfactory cosmetic results in the
remote period.

The surgical treatment of chronic and recurrent
forms of sacrococcygeal pilonidal disease with mini-
mally invasive methods has been found to result in
a relatively high recurrence rate (39.1 % over 18
months of follow-up).
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BukopucranHa MaJ0iHBA3UBHUX METOJUK IS XiPYPrivyHOI'O
JIIKYBaHHS NUTOHITATBHOI XBOPOOU KPHZKOBO-KYITPHUKOBOI JIISTHKHA
. €. Jlyoenko, P. B. Tonsa

Hamionampanit mepnanamii yaisepeureT iMeri O. O. Boromoubirst, Kuis

[TinoHiaIbHA XBOPOOA KPHXKOBO-KYIIPHUKOBOI IUITHKH € HOMMNPEHNUM 3aXBOPIOBAHHAM, IO BPAXKAE EPEBAKHO
YOJIOBIKiB MOJIOZOI'O BiKy T4 IIPU3BOJUTD 10O 3HIDKCHHA AKOCTI XKUTTA ITALIEHTIB i TPUBAIOI HENIPALIE34ATHOCTI.
3rilHO 3i CTATUCTUYHUMMU JAHUMH, IIOMMNPEHICTb 3aXBOPIOBAHHA B KpaiHax €Bponu Ta ITiBHIYHOI AMEpUKU
CTAHOBUTD Bif| 26 10 40 Buragkis Ha 100 THC. HACEIEHHS.

Mera —BHU3HAYUTH €(DEKTUBHICTb 3ACTOCYBAHHS MAJIOiHBA3UBHUX METO/IUK JIJISI XipypPTidHOIO JIIKYBAHHS XPO-
HIYHOI T4 PEUANBHOI (POPMHU MUIOHITATIEHOI XBOPOOU KPHKOBO-KYIIPHUKOBOI JUITHKNA.

Marepianu Ta MeTomH. [IpOBEICHO KIIHIYHE ITPOCHEKTUBHE JOCTIPKEHHS 3 IIEPIOIOM CIIOCTEPEKEHHS 18 MiC.
VY IOCTIDKEHHS OYJI0 3UTy4€EHO 23 MAIEHTH i3 HJIOHIAIIBHOIO XBOPOOOIO KPHXKOBO-KYIIPHUKOBOI AIIHKIL. Kpurepil
OI{HKMU €(PEKTUBHOCTI METOJMK: YACTOTA PELMIUBIB i IC/IONEPAITHUX YCKIA/IHEHD, TSDKKICTh 60JIbOBOI'O CUH-
JIPOMY, CAMOOII{HKA MAIIEHTAMHU KOCMETHUYHOI'O €(PEKTY, TPUBAIICTh I'OCIIITAII3AL Ta OIIEPATUBHOI'O BTPYYaHHSL

PesynapraTh. YacToTa pelynBiB 32 18 MiC CIIOCTEPEKEHHS CTAHOBIWIA 39,1 %, 3arajibHA 4aCcTOTA IiC/I0IIepa-
HiMHUX YCKIaHEHD — 21,7 %. Meiiana TPUBAZIOCTi ONIEPATUBHOTIO BTPy4aHHA — 20 XB (95 % JOBip4Yni iHTEpBAII
(4D 15—25 xB), MeJliaHa TPUBAIOCTI rOCHiTaIi3aLil — 2 106u (95 % 1 1—3 nobn). Meiana o1iHKHu 60JIb0BOTO
CUHJPOMY 34 MOAMPIKOBAHOIO Bi3yaJIbHOIO aHAJIOIOBOIO MKAIOI — 5 6aiB (95 % 1 4—5 6anis) y O micsaore-
pauiay Jo6y, 3 6amu (95 % A1 3—4 6am) — Ha 3-TIO Hic/soneparinny 100y, 2 6amu (95 % 1 2—2 6aym) — Ha
5-Ty. KocMeTHYHUM €(PEKTOM OINEPATUBHOIO BTPYYAHHS Oy/IM CKOPIllIE HE3a10BOJIEH] 17,4 % nanieHTiB, CKOpi-
111€ 33/TOBOJICHI — 52,2 %, MOBHICTIO 33710BOjIcHI — 30,4 %.

BuCHOBKH. BUKOPHCTAHHA MAJIOiHBA3UBHUX METOAMK JUIA XipyPridHOI'O JIIKYBAHHA XPOHIYHOI Td PELIUANMBHOL
popM NiIOHITAIBHOI XBOPOOU KPHKOBO-KYIIPHKOBOI IUIIHKA € €(PEKTUBHUM, CIIPUSE 3MEHIICHHIO TEPMiHY
repebyBaHHsA NAlliEHTa B CTAIIOHAP] TAd TPUBAIOCTI ONEPATUBHOIO BTPYYAHHS, 3MEHIIEHHIO 60JIbOBOIO CHUH-
JIPOMY B PAHHIN MiC/AONEPALIMHUI TIEPIO/ i 3aIOBIIBHUM KOCMETUYHHM PE3YIBIATaAM Y BiJJIaJIEHUI T1epio]
XipypriqyHOro JKyBaHHSA, AJI€ CIIPUYMHSAE BEJMKY KiIbKICTh pelnnuBiB (39,1 % 3a 18 Mic cioCcTepEKEHH).
K1ro49oBi c10Ba: MiIOHIJaIbHA XBOPOO4, NUIOHIAAIBHA KiCTA, KPMXKOBO-KYIIPHUKOBA JIUITHKA, MAJIOIHBA3UBHI
METOIWKU, PCLIU/IVBHU.
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The complications resulting from laparoscopic gastric bypass can be categorised into two main groups: early (with-
in 30 days after surgery) and late (after 30 days following surgery). Bleeding, marginal ulcers, and failure of the suture
line occur most often. Stenosis of the anastomotic areas, adhesive small bowel obstruction, incarceration of Peters-
en’s space hernia, gastrogastric fistula, and hemobezoar-induced small bowel obstruction are less often observed.

OBJECTIVE — to improve the management of rare complications in obese patients after laparoscopic gastric bypass.

MATERIALS AND METHODS. The study includes a retrospective analysis of patients who underwent laparoscopic
gastric bypass in the Department of General Surgery No. 2 at Bogomolets National Medical University from 2011
to 2023. Patients aged 25 to 59 who met the IFSO criteria for obesity participated in the research. The minimum
observation period was 12 months. All patients underwent a laparoscopic Roux-en-Y Gastric Bypass.

REsurLrs. The study included a cohort of 348 patients who underwent laparoscopic gastric bypass. The majority
of them were female, including 189 individuals (54.3 %). A total of 6 patients (1.72 %) were identified with rare
problems, consisting of 2 women and 4 men. Two patients were diagnosed with acute small bowel obstruction
caused by a hemobezoar, one patient with gastrogastric fistula, one patient with acute adhesive small bowel
obstruction, one patient with a marginal ulcer of the darge» stomach complicated by perforation, and one
patient with a pinched Petersen’s space hernia. All complications were class I1Ib, according to the Clavien-Dindo
classification, and required surgical treatment. In the early period, 3 (50 %) cases were diagnosed: acute adhesive
small bowel obstruction (2 days postoperatively ) and acute small bowel obstruction caused by a hemobezoar
(2—3 days postoperatively).

Concrusions. We found that the incidence of rare complications among obese individuals after laparoscopic
gastric bypass was 1.72 %. Specifically, 1.14 % of patients experienced small bowel obstruction, 0.29 % had a mar-
ginal ulcer of the «arge» stomach complicated by perforation, and 0.29 % had a pinched Petersen’s space hernia.
Each case of a rare complication requires an individual approach to its management.

KEYWORDS
rare complication, gastric bypass, hemobezoar, marginal ulcer, gastrogastric fistula, Petersen’s space hernia, bleeding.
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Laparoscopic gastric bypass (LGB) is considered
the «gold standard» of surgical treatment for obe-
sity due to its long-term effect and lower level of
complications compared to other methods [22].
The complications resulting from laparoscopic
gastric bypass can be categorised into two main
groups: early (within 30 days after surgery) and
late (after 30 days). Bleeding, marginal ulcers, and
failure of the suture line occur most often. Steno-
sis of the anastomotic areas, adhesive small bowel
obstruction, incarceration of Petersen’s space her-
nia, gastrogastric fistula, and hemobezoar-induced
small bowel obstruction are less often observed.
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Petersen’s space hernia is a late, rare complication
of laparoscopic gastric bypass, with an incidence of
1—5% [17,11]. It occurs on average 3 months after
surgery. Risk factors include a significant decrease
in body weight, male gender, and the extraduodenal
location of the alimentary loop [3].

Gastrogastric fistula is the formation of an unnat-
ural connection between the «small> and <«large»
stomachs, occurring in 1.5—6.0 % of patients. The
main reasons are incomplete transection of the
stomach, ingress of fatty tissue during transection
of the stomach between the branches, insufficiency
of gastroenteroanastomosis, displacement of the

General Surgery 3azansuaxipypeisn © 2024 * Nel (8)



stomach after surgery, formation of marginal ulcers,
and complications of their penetration [6].

Hemobezoar-induced small bowel obstruction is
a very rare complication after laparoscopic gastric
bypass, occurring in 0—0.5 %, most often 2—5 days
after surgery, as a result of bleeding from the suture
line of the large stomach [13].

OBJECTIVE — to improve the management of rare
complications in obese patients after laparoscopic
gastric bypass.

Materials and methods

The study includes a retrospective analysis of 348
patients who underwent laparoscopic gastric bypass
in the Department of General Surgery No. 2 at Bo-
gomolets National Medical University from 2011 to
2023. Patients aged 25 to 59 who met the IFSO (In-
ternational Federation for the Surgery of Obesity
and Metabolic Disoders) criteria participated in the
research. The majority of them were female, includ-
ing 189 individuals (54.3 %). The average age was
44.81 years (25—59 years), and the average body
mass index was 45.43 kg/m? (41.21—59.41kg/m?).
The minimum observation period was 12 months.

Preoperative examination included: complete
blood count, complete urinalysis, biochemical blood
count (total protein, alaninaminotransferaze, aspar-
tataminotransferaze , total bilirubin with fractions,
urea, creatinine), coagulogram, blood group and
rhesus, electrocardiography, video esophagogastro-
duodenoscopy, echocardiography, chest X-ray cav-
ity, ultrasound of the abdominal cavity organs, con-
sultation of a cardiologist and pulmonologist, spi-
rometry, ultrasound of the vessels of the lower ex-
tremities, glycosylated hemoglobin (Hb1Ac), blood
C-peptide, blood thyroid-stimulating hormone test,
adrenocorticotropic hormone blood test, cortisol
blood test, acid-base blood test, blood analysis for
electrolytes (K, Na, Cl, Ca).

All patients underwent a laparoscopic Roux-en-
Y Gastric Bypass. Until 2019, the small intestine
was transected with a stapling-cutting device with
a staple height of 3.6 mm to perform laparoscopic
gastric bypass, but it has since been switched to the
Tri Staple technology using the EGIA60AVM (sta-
ple heights: 2 mm, 2.5 mm, 3 mm) at a distance of
50 cm from the ligament of Treitz. Until 2019, a sta-
pling-cutting device with a staple height of 4.1 mm
was used to construct a «small» stomach with a vol-
ume of 20—30 ml, but it has since been switched to
Tri Staple technology using EGIA60AMT (staple
heights: 3 mm, 3.5 mm, and 4 mm).

A side-to-side anterocolic gastroenteroanasto-
mosis was performed between the «small» stomach
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and the alimentary loop of the small intestine. Un-
til 2019, the back lip of the anastomosis was formed
with the help of a stapling-cutting device with a sta-
ple height of 3.6 mm. It has since been switched to
Tri Staple technology using EGIA60AVM (staple
heights: 2 mm, 2.5 mm, 3 mm). The anterior lip of
the anastomosis was formed with the help of a con-
tinuous suture using an atraumatic suture mate-
rial (Vicril 3/0). After applying the anastomoses,
a pneumatic test was performed to determine their
tightness. The length of the alimentary loop was
150 c¢m, and the biliopancreatic loop was 50 cm. Pe-
tersen’s space was not sutured. Statistical analysis
was performed using SPSS 18.0.

Results

A total of 6 patients (1.72 %) were identified with
rare problems, consisting of 2 women and 4 men.
Two patients were diagnosed with acute small bow-
el obstruction caused by a hemobezoar, one patient
with gastrogastric fistula, one patient with acute
adhesive small bowel obstruction, one patient with
amarginal ulcer of the «large» stomach complicated
by perforation, and one patient with a pinched Pe-
tersen’s space hernia. All complications were class
ITIb, according to the Clavien-Dindo classification,
and required surgical treatment. In the early period,
3 (50 %) cases were diagnosed: acute adhesive small
bowel obstruction (7 days postoperatively ) and
acute small bowel obstruction caused by a hemobe-
zoar (2—3 days postoperatively).

Among the 6 cases of complications, 4 (1.14 %)
had a clinical pattern of small bowel obstruction
and were manifested by nausea, vomiting, abdomi-
nal distension, and a lack of bowel movements. In
all cases, we performed a computer tomography of
the abdominal cavity with intravenous enhance-
ment for diagnostic purposes. Treatment included
urgent surgical intervention. Patients with acute
small bowel obstruction caused by a hemobezoar
underwent relaparoscopy with enterotomy and re-
moval of a blood clot, mandatory gastrotomy of the
«large» stomach with mechanical stopping of bleed-
ing, and removal of a blood clot from the «large»
stomach, which filled the entire lumen. The pe-
riod of stay in the hospital after surgery was 4—5
days. In the case of acute adhesion or small bowel
obstruction, relaparoscopy with viscerolysis was
performed. Strangulation of Petersen’s space hernia
occurred six months after laparoscopic gastric by-
pass. A relaparoscopy was performed with a resec-
tion of the necrotic intestine and the imposition of
an entero-enteroanastomosis. The period of stay in
the hospital was 7 days.
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A marginal ulcer of the «large» stomach com-
plicated by perforation occurred six months after
laparoscopic gastric bypass. A laparotomy was per-
formed with the removal of the «large» stomach.
Hospital stay was 7 days.

A gastrogastric fistula developed in the patient
18 months after laparoscopic gastric bypass on the
background of a marginal ulcer complicated by pen-
etration, which led to the formation of a common
mouth between the «large» and «small» stomachs.
Clinically, it was accompanied by an increase in
body weight, nausea, and pain in the epigastric area.
The patient underwent laparoscopic intervention
with resection of the «large» and «small» stomachs
with gastroenteroanastomosis, and the formation of
a new gastroenteroanastomosis. The postoperative
period in the hospital was 5 days.

Discussion

The study confirmed the low frequency of detection
of the indicated complications, which, due to the se-
verity of the condition (Clavien-Dindo III), required
rapid diagnosis and urgent surgical treatment.

Strangulation of Petersen’s space hernia was di-
agnosed in one patient (0.28 %), which is statisti-
cally lower than the world data. For comparison, in
the study of A. Tannelli, Petersen hernia entrapment
was diagnosed in 2.51—4.75 % of cases, and the av-
erage follow-up time was 24.19 months after laparo-
scopic gastric bypass [15]. According to V. Ende et
al., this rate was 4.8 %, but the mean follow-up time
was 36.1 months [12]. All 348 operated patients did
not have suturing of the mesenteric defect. This did
not cause an increase in the number of pinched Pe-
tersen’s space hernias. Compared to other studies,
D. Muir et al. found that with the closure of mes-
enteric defects, the rate of pinched Petersen’s space
hernias was 2.0 % [18]. A meta-analysis by Q.-L.Wu
et al. found no difference in the occurrence of small
bowel obstruction due to Petersen’s space hernia
entrapment between groups with and without clo-
sure of mesenteric defects [23].

In our study, the alimentary loop was located
in the antecolic position in all patients, which had
a significant impact on the occurrence of internal
hernias. The postcolic location of the alimentary
loop has a worse prognosis due to the formation of an
additional mesenteric defect. In a study by A.B. Al
Harakeh et al., in the group with an anterocolic
location of the alimentary loop, entrapment of Pe-
tersen’s space hernia occurred in 1.4 % of cases, and
with a postcolic location of the alimentary loop in
5.2% [1]. According to a study by F. Nuytens et al.,
the closure of the mesenteric defect in the antecolic
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location of the alimentary loop compared to not-clo-
sure does not affect the occurrence of a pinched in-
ternal Petersen’s space hernia (4.8 % and 5.5 %), but
at the same time significantly increases the number
of small bowel obstructions due to adhesions (4.8 %
and 1.7 %). Therefore, the optimal option is the an-
tecolic location of the alimentary loop without clos-
ing the mesenteric defect [20].

Acute small bowel obstruction caused by a he-
mobezoar is a very rare complication resulting from
laparoscopic gastric bypass. From 2011 to 2019,
2 (1.12%) of 179 patients experienced bleeding
from the suture line of the «large» stomach. Accord-
ing to global data, this indicator ranges from 0.05 %
to 1.9% [5]. All cases reported up to 2019 used the
stapling-cutting device with a staple height of 3.6
mm for gastric transection. After starting to use the
Tri Staple stapling device in 2019 (staple heights: 3
mm, 3.5 mm, 4 mm), no new cases of «large» stom-
ach bleeding complicated by acute hemobezoar-in-
duced small bowel obstruction have been recorded.
Based on single cases found, or a small series of cases,
D.T. Hess et al. (2021) described 38 patients with
hemobezoar-induced small bowel obstruction [14].
Treatment tactics included relaparoscopy with en-
terotomy and removal of a blood clot from the area
of the entero-enteroanastomosis, and gastrotomy of
the «large» stomach with removal of a blood clot
that filled the entire lumen, because in all cases the
source was bleeding from the suture line of the large
stomach. An intraoperative inspection of the anas-
tomotic suture lines was mandatory due to the high
risk of their failure, as an increase in intraluminal
pressure occurs due to the presence of an obstruction
in the form of a blood clot. Recurrences of bleeding
after surgery, infectious complications, and failures
of anastomotic suture lines were not detected. In
other research, nine patients underwent resection
of an entero-enteroanastomosis and gastrostomy
for decompression. However, due to a high compli-
cation rate of 44.4 %, compared to enterotomy and
removal of a blood clot and gastrotomy with hemo-
stasis, where this indicator is 27.2 %, such approach
is not recommended [5].

Marginal ulcers occur in 3—35% of patients af-
ter laparoscopic gastric bypass [8]. Marginal ulcers
of the «large» stomach complicated by perforations
occur quite rarely, up to 0.3% [16]. According to
O.Bacoeur-Ouzillou et al., in 71.4 % of cases, mar-
ginal ulcers occur in the area of gastroenteroanasto-
mosis. [4] In the study of D. E. Azagury et al., 50 %
of marginal ulcers occur in the area of the gastroen-
teroanastomosis, 40 % in the alimentary loop, and
10 % in the area of the «small» stomach [2]. G. Plitz-
ko et al.’s review from 2021 details 54 cases of gastric
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and duodenal ulcers, with a perforation in the gastric
region complicating 34 % of these cases [21]. Gastro-
gastric fistula was diagnosed in one (0.28 %) patient,
although according to global data, the frequency of
occurrence is up to 6 % [19]. The term of occurrence
was 18 months. According to global data, the aver-
age time of occurrence is 28 months (22—62) [7].
The cause is a marginal ulcer, which is complicated
by penetration and the formation of a joint between
the «large> and <«small> stomachs. According to
various data, about 60 % of patients with gastrogas-
tric fistulas have a history of marginal ulcers or in-
competence [7]. Since 28—61 % of marginal ulcers
are asymptomatic [10], we recommend performing
prophylactic VEGS 6, 12, and 24 months after lapa-
roscopic gastric bypass to cover the period during
which the development of marginal ulcers and their
complications are possible. One of the first manifes-
tations of the occurrence of gastrogastric fistula is
an increase in body weight. Therefore, gastroscopy
should be performed in the absence of a decrease in
body weight or its increase after laparoscopic gas-
tric bypass. Marginal ulcers of the «large» stomach
complicated by perforation and marginal ulcers
complicated by penetration with the formation of
a gastrogastric fistula were recorded in the period
2011—2019, when patients were prescribed a regi-
men of proton pump inhibitors at a dose of 20mg
twice a day for 30 days. Due to the emergence of
studies on the increase in the entry of hydrochloric
acid into the lumen of the small intestine and the ac-
tivation of pepsin in the lumen of the small intestine
within 6 months after laparoscopic gastric bypass
[9]. Since 2019, we have been prescribing proton
pump inhibitors at a dose of 20 mg twice a day for
6 months. No new cases of marginal ulcers were re-
corded. The observation period was 12 months.

Conclusions

We found that the incidence of rare complications
among obese individuals after laparoscopic gastric by-
pass was 1.72 %. Specifically, 1.14 % of patients experi-
enced small bowel obstruction, 0.29 % had a marginal
ulcer of the «large» stomach complicated by perfora-
tion, and 0.29 % had a pinched Petersen’s space hernia.

Each case of a rare complication requires an indi-
vidual approach to its management, and their pre-
vention includes the use of stapling devices with Tri
Staple technology and proton pump inhibitors at
a dose of 20 mg twice times a day for 6 months.

The influence of non-closure of the mesenteric
defect and the antecolic location of the alimentary
loop on the occurrence of an incarcerated Petersen’s
space hernia requires further study.
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MeHepKMEHT MAaPTriHAIBHUX BUPA30OK Yy HAILIEHTIB
3 OKHUPIHHAM ITiCJIA JIATAPOCKONIYHOI'O IIIYHTYBAHHA IUTYHKA

B. O. HeBmep:kuipkuit
Hamionampanit mepnaamii yaisepceureT iMeri O. O. Boromousirsa, Kuis

BuainaioTs Bl I'PyIM YCKIAIHEHD YHACIJOK JIAIAPOCKOILIYHOI'O IIYHTYBAHHA IIUIYHKA — PaHHI (YIIPOAOBXK 30
JIHIB iC/I onepartil) Ta nizHi (nisHime 30-1 1061). HaiftyacTine BUHUKAIOTh KPOBOTEY], MAPTriHAJIbHI BUPA3KH Ta
HECIIPOMOXKHOCTI JIiHI1 IBiB, pifjilie — CTEHO3 AUMHOK aHACTOMO3iB, CIIAMKOBA KUIIIKOBA HEIIPOXIi/IHICTb, 3a11EM-
JIeHHs Iproki Ilerepcena, racTpo-racTpo HOPHIIS, KUIIIKOBA HEMTPOXiZIHICTh TEMOOE30aPOM.

Mera — NOJNIINATH MEHEIPKMEHT PiIKICHUX YCKIAJAHEHDb IIC/IA JIAIAPOCKOIIYHOIO IIYHTYBAHHS LUIYHKA
Y HALIIEHTIB 3 OKUPIHHAM.

Marepianu Ta MeTOIH. [IPOBEIEHO PETPOCHEKTUBHUN AHATI3 JAHUX 348 MallieHTiB 3 OXKUPIHHAM BiJIIOBITHO
J10 KpuTepiiB IFSO, AKMM BUKOHAHO JIAITAPOCKOMIYHE MIYHTYBAHHA IIUTYHKA B riepion 3 2011 go 2023 p. Ha 6a3i
Kadeapu 3aranpbHoi Xipyprii Ne 2 HarjioHansHOro MeindHoro yHisepeurery iMeHi O. O. Boromorblig. Bik nariieH-
TiB — BiZ1 25 10 59 poKiB, cepeHin Bik — 44,81 poky. Cepe/; NAIiE€HTIB IEPEeBAKAIHN *KiHKHU (189 (54,3 %)). Cepenns
BEJIMYMHA iHAEKCY Mach Tima — 4543 kr/m? (41,21 —59,41 kr/m?). MiHIMAIBHEII ITEPIOJT CITOCTEPEKEHHA — 12 MiC.
PesyapraTy. PiIKiCHI YCKIAJHEHHS AiarHOCTOBAHO Y 6 (1,72 %) mariienTiB (y 2 >KIiHOK, Ta 4 YOJIOBIKIiB): y 2 —
TOCTPY TOHKOKHMIIKOBY HEIPOXiHICTb I'EMOOE30aPOM, 110 OJHOMY BHIIA/IKY I'ACTPO-TACTPO HOPULLi, TOCTPOL
CHAMKOBOI HEIPOXiJJHOCTI, MAPTiHAIBHOI BUPA3KH «BEJIMKOI'O» IIUTYHKA, YCKJIAJHEHOI IEPOPALLI€IO, TA 3a1IEM-
JIeHO1 rprxi Ilerepcena.

BHCHOBKH. V IALIEHTIB 3 OXKUPIHHAM INC/IA JIATIAPOCKOIIYHOI'O IIYHTYBAHHS HUIYHKA YaCTOTA PiJKiCHUX
YCKIQIHEHD CTAHOBIIIA 1,72 9%: KUIIKOBOI HENPOXiZHOCTI — 1,14 9%, MapriHaJbHOI BUPA3KU «BEJIMKOI'O» IIUTYHKA,
ycknaaHeHoi nepdgopariero, — 0,29 %, samemneHoi rprxki Ilerepcena — 0,29 %. KoxkeH BUITAZIOK PifIKiCHOTO
YCKJIAJHEHHS 11OTPEOYE iIHAUBIAYAIBHOI'O IIIXOAY 4O HOI'O MEHEPKMEHTY.

KIro49oBi ¢JI0Ba: PiIKiCHE YCKIAAHEHHS, IIYHTYBAHHA IIUIYHKA, TeMOO€30ap, MapriHa/IbHA BUPA3KA, TACTPO-
racTpo HOpUL, I'proka Ilerepcena, KpoBoTeYa.
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Antibiotic resistance remains a serious problem, leading to millions of deaths every year. The increasing preva-
lence of type 2 diabetes mellitus (T2DM) is contributing to the continued spread of this problem. Ukraine, like
other countries, feels the consequences of this problem. Over the past ten years, the number of patients with
T2DM has doubled, and diabetes is already the cause of disability and death for thousands of people. Complica-
tions of T2DM, such as diabetic foot syndrome, often require surgery and antibacterial therapy. New research
shows the prospects of using probiotic antiseptics based on lactic acid bacteria of the genus Bacillus in the treat-
ment of wounds, which may open new opportunities to combat this problem and improve treatment outcomes.

OBJECTIVE — to analyse changes in the antibiotic-resistant properties of pathogenic microorganisms in patients
with purulent-necrotic wounds in type 2 diabetes mellitus.

MATERIALS AND METHODS. The study, which was conducted at the Department of General Surgery No. 2 of Bogo-
molets National Medical University in Kyiv City Clinical Hospital No. 3, included 229 patients with purulent-
necrotic wounds and type II diabetes. A total of 229 patients were randomly divided into two groups, with one
group receiving probiotic antiseptics and the other traditional chemical antiseptics, with subsequent analysis
focusing on changes in antibiotic-resistant properties against P acruginosa and K. pneumoniae. Antibiotic-resis-
tant properties were evaluated through microbiological examination, revealing significant changes in resistance
patterns among patients treated with probiotic antiseptics compared to those using traditional chemical anti-
septics, assessed using statistical methods including the Student’s t-test and Wilcoxon W-test.

REesurts. When the first subgroups were compared on the first day, there was no statistically significant differ-
ence in the levels of P aeruginosa wound contamination (p=0.671). On the seventh day, there was a statistically
significant difference between contamination levels (p <0.05) and the emergence of sensitivity to reserve anti-
biotics (p<0.05). On the 14th day, there was a statistically significant difference between contamination levels
(p<0.05) and the emergence of sensitivity to reserve antibiotics (p <0.05).

ConcLusions. Probiotic antiseptics have a statistically significant advantage over chemical antiseptics in terms
of reducing contamination and emergence of antibiotic sensitivity in patients with purulent-necrotic wounds in
type 2 diabetes mellitus.

KEYWORDS
type 2 diabetes mellitus, antibiotics, antibiotic resistance, Bacillus subtilis, Klebsiella, Pseudomonas.
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The problem of antibiotic resistance arose as a result
of the uncontrolled use of antibiotics around the
world, especially without clear medical indications.
According to global statistics, antibiotic resistance
causes the death of at least 1.27 million individuals
annually and was associated with approximately 5
million deaths in 2019 [4]. The constant increase in
the number of patients with type 2 diabetes melli-
tus (T2DM) is a factor contributing to the spread
of this problem. The global population of T2DM pa-
tients reached 532 million people in 2021, and it is
predicted to increase to 700 million people by 2045.
Diabetes is currently on the scale of a pandemic [5].

Ukraine does not remain aloof from this problem.
Over the past 10 years, the incidence of T2DM in the
country has doubled. Diabetes mellitus causes more
than 3 % of the primary disability in the working pop-
ulation of Ukraine. The constant increase in the num-
ber of patients with T2DM leads to an increase in the
mortality rate from complications of this disease [1].

One of the most common complications of diabe-
tes is diabetic foot syndrome (DFS), which occurs
in 6—11 % of patients with T2DM, and 40—70 % of
them require surgical treatment with the use of an-
tibacterial drugs. About 30 % of hospitalisations are
associated with fatal complications of T2DM [5].

As the number of patients with T2DM increases,
so does the number of purulent-necrotic complica-
tions in the extremities. About 40 % of patients ex-
perience relapses of such processes during the first
year after treatment, and in patients with a long
course of the disease, these complications acquire
antibiotic-resistant properties [2].

In Ukraine, the problem of antibiotic resistance,
when more than 80 % of strains of intra-hospital in-
fections have antibiotic resistance, including reserve
antibiotics, is acutely relevant. Taking into account
the rising incidence of T2DM and related complica-
tions, the problem of discovering and developing new
antimicrobial agents for the treatment of this catego-
ry of patients is becoming increasingly urgent [9].

The latest studies in the field of prevention of the
emergence of antibiotic-resistant strains indicate the
importance of finding new and effective methods of
combating this problem. Probiotic antiseptics, which
rely on lactic acid bacteria from the genus Bacillus, are
one of the promising approaches in this field [3].

Lactic acid bacteria of the genus Bacillus are par-
ticularly interesting from the point of view of their
potential role in the fight against antibiotic-resistant
strains. They are characterized by high resistance to
mutations and the ability to produce enzymes that
contribute to the dissolution of the cell walls of oth-
er bacteria that share the same ecological niche. This
ability of Bacillus helps to reduce the population of
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antibiotic-resistant bacteria as well as preserve the
diversity of microorganisms and the normal micro-
biome of the skin and mucous membranes [6, 7].

Probiotic antiseptics, based on the use of Bacil-
lus, create favourable conditions for the develop-
ment of «beneficial> microorganisms that compete
for nutrition and space with antibiotic-resistant
strains. This allows for a reduction in the level of
colonisation of wounds by microorganisms, which
can become a source of antibiotic resistance. More-
over, probiotic antiseptics can promote active tissue
regeneration and reduce infectious complications,
which helps maintain an optimal wound environ-
ment for faster healing.

Considering this, the use of probiotic antiseptics
can be a promising strategy in the prevention of an-
tibiotic resistance and wound complications, espe-
cially in patients with purulent-necrotic processes
such as diabetic foot syndrome. Additional clinical
studies and clinical trials are needed to confirm the
efficacy and safety of this approach, but it may open
up new avenues for combating antibiotic-resistant
infections and improving patient outcomes [8].

OBjJECTIVE — to analyse changes in the antibiotic-
resistant properties of pathogenic microorganisms
in patients with purulent-necrotic wounds in type
2 diabetes mellitus.

Materials and methods

This study was conducted at the clinical base of the
Department of General Surgery No. 2 of the Bo-
gomolets National Medical University in the Kyiv
City Clinical Hospital No. 3. The criteria for inclu-
sion in the study were: men and women, aged 18 to
75 years; the presence of purulent-necrotic wounds
of various localizations; and (against) T2DM. The
study involved 229 patients, randomly divided into
two groups. In the research group, probiotic antisep-
tics served as the primary method of local treatment
for purulent necrotic wounds in 118 patients. In
the control group, traditional chemical antiseptics
were used for the treatment of purulent-necrotic
wounds in 111 patients. We selected patients whose
microbiological examination detected P. aeruginosa
and K. pneumoniae to compare changes in antibiot-
ic-resistant properties in both groups. Among the
first group, 33 patients (Research Subgroup 1) and
37 patients (Research Subgroup 2) were selected,
respectively. Among the second group, 32 patients
(Control subgroup 1) and 34 patients (Control sub-
group 2) were included in the study, respectively.
The difference in indicators was compared at 1.7
and 14 days of treatment.

The distribution of patients is presented in Table.

General Surgery 3azansuaxipypeisn © 2024 * Nel (8)



Table. Characteristics of patients included
in the study

Indicator Control  Experimental
group group
Age, years 52.8+6.1 52.6%6.7
Female 37(528%)  35(51.4%)
Male 33(472%) 33 (48.6%)
Upper extremity lesions 20(28.5%)  18(26.4%)
Lower extremity lesions 44 (62.8%) 46 (67.6 %)
Other body parts 6 (8.7%) 4(5.9%)
Duration of type 2 diabetes, 9.6 9.4
years
Glycosylated hemoglobin, % 6.9+0.62 6.8+£0.58
Prior admi.nistration of 543483 551479
antibacterial agents, days
Numbgr of co-morbid 97 28
conditions
IL-6, pg/mL 368+73  359+85
TNF-q, pg/mL 1824101  17.8+1.03
CRP, mg/L 497492  524+88

The difference between the control group and the experimental
group is statistically insignificant (p>0.05) for all indicators.

The above data indicate that the control and
experimental groups are comparable to each other
(p>0.05).

The use of probiotic antiseptics included the use of
a combination of antiseptics based on lactic acid bac-
teria (LAC), which are non-pathogenic for humans.

To clear the skin around the wound, a gel was
used, the composition of which included: ethyl alco-
hol — 60.0 %, 2-propanol 5.0 %, Bacillus megaterium
<5%, B. subtilis — 5.0 %, enzymes 5—10 %. To clean
the wound, a gel was used, the composition of which
included: purified water, anionic surfactant 5—15 %,
amphoteric surfactant, nonionic surfactant, ethox-
ylated alcohols, sodium chloride, enzymes, Bacillus
megaterium, B. subtilis, citric acid, and preservative.
For the final stage of wound treatment, 2—3 doses
of spray were used, which included Bacillus subtilis
>5-107 CFU/ml, B. megaterium>5-10" CFU/ml,
didecyldimethylammonium chloride 0.1 %.

The main mechanism of action of probiotic an-
tiseptics is to create antagonism in the wound be-
tween the LAC and pathogenic microorganisms that
cause and maintain the wound process. The applica-
tion of the spray results in the creation of Bacillus
subtilis colonies that form a biofilm. It prevents the
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penetration of other pathogenic microorganisms
into the wound (nosocomial infection) and inhibits
their multiplication.

The control group used antiseptics based on octeni-
dine dihydrochloride (0.001 %) and 2-phenoxyetha-
nol (2.0 %) or antiseptics based on decamethoxine.

All patients underwent correction of concomitant
pathology treatment, which took place with the par-
ticipation of specialists, symptomatic treatment, and
empiric (at the beginning of treatment) antibiotic
therapy, and etiological — after determining anti-
biotic sensitivity, daily debridement with wound
dressing, and control of laboratory parameters.

The collection of material for microbiological re-
search was carried out before debridement on the
1st, 7th, and 14th days of treatment. The analysis
of changes in antibiotic resistance properties to the
following antibiotics was carried out: amikacin,
amoxicillin-clavulanic acid, gentamicin, imipenem,
meropenem, norfloxacin, moxifloxacin, cefazolin,
cefepime, cefotaxime, ceftazidime, ceftriaxone, cip-
rofloxacin, levofloxacin, cefuroxime, nitrofurantoin,
chloramphenicol, aztreonam, piperacillin-tazobac-
tam, tobramycin, and aztreonam.

The analysis of changes in antibiotic-resistant
properties in patients with purulent-necrotic
wounds against the background of T2DM was car-
ried out using the IBM SPSS Statistics Base soft-
ware (version 28). Results that had statistical sig-
nificance were determined at a value of p<0.05.
Quantitative data were expressed as the arithmetic
mean * standard deviation (SD). To check the nor-
mality of the data distribution, the Chi-square test
was used, while a value of p>0.05 was considered
an indicator of compliance with a normal distribu-
tion. The Student’s t-test for related and unrelated
samples was used to compare data that correspond-
ed to a normal distribution. In cases where data
were not normally distributed, analysis was per-
formed using the Wilcoxon W-test for related and
unrelated samples. The analysis of cytogram types
and their changes was carried out using Fisher’s ex-
act method, which made it possible to compare the
frequency of symptoms.

The study adhered to modern bioethics prin-
ciples. The Bioethics Commission of Bogomolets
National Medical University approved the research
design. As the study was conducted in compliance
with bioethical norms and biostatistical standards,
it did not jeopardise the patient’s health. Before
the start of the study, all patients gave their in-
formed consent for participation and the further use
and publication of their data. All medical devices
were registered and received permission for use in
Ukraine.
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Results

When analysing the changes in the antibiotic-re-
sistant properties (ARC) in Research Subgroup 1,
it was found that on the first day, in 24 patients,
the degree of contamination was 10 CFU, and in
9 patients, the degree of contamination exceeded
108 CFU. All patients received P. aeruginosa, ex-
hibiting resistance to conventional antibiotics and
reserve antibiotics. On the 7th day, it was found
that the degree of wound contamination in all pa-
tients did not exceed 10 CFU, and in 12 patients,
it was 10* CFU. The appearance of sensitivity to
reserve antibiotics was also detected in 18 patients
(p<0.001). On the 14th day, the level of contami-
nation above 10> CFU was not observed in this
subgroup of patients, which indicated a low level
of contamination, and P. aeruginosa was not de-
tected in 18 patients (p<0.001). When analysing
the antibiotic charts, it was found that sensitivity
to conventional antibiotics appeared in all patients,
and antibiotic resistance to reserve antibiotics dis-
appeared (Fig. 1).

When analysing the changes in the properties of
ARC in Research Subgroup 2, it was found that on
the first day, in 31 patients, the degree of contami-
nation was 106 CFU, and in 6 patients, the degree
of contamination exceeded 105 CFU. All patients
received K. pneumoniae, exhibiting resistance to
conventional antibiotics and reserve antibiotics.
On the 7th day, it was found that the degree of
wound contamination in all patients did not ex-
ceed 10 CFU, and in 12 patients, it was 10* CFU.
The appearance of sensitivity to reserve antibiot-
ics was also detected in 18 patients (p<0.001).
On the 14th day, the level of contamination above
10° CFU was not observed in this subgroup of pa-
tients, which indicated a low level of contamina-
tion, and P. aeruginosa was not detected in 18 pa-
tients. When analysing the antibiotic charts, it was
found that sensitivity to conventional antibiotics
appeared in all patients, and antibiotic resistance
to reserve antibiotics disappeared (Fig. 2).

When analysing the changes in the properties of
ARC in Control Subgroup 1, it was found that on the
first day, in 26 patients, the degree of contamination
was 106 CFU, and in 6 patients, the degree of con-
tamination exceeded 106 CFU. All patients received
P. aeruginosa, exhibiting resistance to conventional
antibiotics and reserve antibiotics. On the 7th day,
it was found that the degree of wound contamina-
tion in 6 patients did not exceed 109 CFU; in other
patients, the level of contamination remained above
108 CFU. The appearance of sensitivity to reserve
antibiotics was revealed in 7 patients (p<0.001).
On the 14th day, in this subgroup of patients, the
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preservation of the level of contamination above
108 CFU was noted in 7 patients, which indicated
the preservation of ARC properties, and in 25 pa-
tients, P. aeruginosa was detected but without an-
tibiotic-resistant properties. During the analysis of
antibioticograms, it was found that the patients in
this subgroup had a high level of contamination and
ABD properties.

When analysing the changes in ARC properties
in Control Subgroup 2, it was found that on the
first day, in 24 patients, the degree of contamina-
tion was 106 CFU, and in 10 patients, the degree
of contamination exceeded 105 CFU. All patients
received K. pneumoniae, exhibiting resistance to

Figure 1. Dynamics of macroscopic changes in the
wound of Patient N., 58 years old: 1st day of using
probiotic antiseptic (A); 7th day in the hospital (B); 8th
day in the hospital, secondary surgical treatment,
autodermoplasty according to Thirsch (C)

General Surgery 3azansnaxipypein © 2024 ¢ Nel (8)



conventional antibiotics and reserve antibiotics.
On the 7th day, it was found that the degree of
wound contamination in 8 patients did not exceed
108 CFU; in other patients, the level of contamina-
tion remained above 105 CFU. The appearance of
sensitivity to reserve antibiotics was revealed in 9
patients (p=0.286). On the 14th day, in this sub-
group of patients, the preservation of the level of
contamination above 106 CFU was noted in 5 pa-
tients, which indicated the preservation of ARC
properties, and in 29 patients, K. pneumoniae was
detected but without antibiotic-resistant proper-
ties (p<0.001). Although statistical significance
was found when comparing patients between the
1st and 14th days of the study, the patients in this
subgroup had a high level of contamination and
ARC properties.

When the first subgroups (control and experi-
mental groups) were compared on the first day,
there was no statistically significant difference in
the levels of P. aeruginosa wound contamination
(p=0.671). On the seventh day, there was a statisti-
cally significant difference between contamination

Figure 2. Dynamics of macroscopic changes in the
wound of Patient Yu., 51 years old: 1st (A) and 5th (B)
day of using probiotic antiseptic
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levels (p<0.001) and the emergence of sensitiv-
ity to reserve antibiotics (p<0.001). On the 14th
day, there was a statistically significant difference
between contamination levels (p<0.001) and the
emergence of sensitivity to reserve antibiotics
(p<0.001).

When the second subgroups (control and ex-
perimental groups) were compared on the first day,
there was no statistically significant difference in
the levels of K. pneumoniae wound contamination
(p=0.462). On the seventh day, there was a statisti-
cally significant difference between contamination
levels (p<0.001) and the emergence of sensitiv-
ity to reserve antibiotics (p<0.001). On the 14th
day, there was a statistically significant difference
between contamination levels (p<0.001) and
the emergence of sensitivity to reserve antibiotics
(p<0.001).

Considering the aforementioned findings, it can
be concluded that the use of probiotic antiseptics
has a positive effect on reducing the level of con-
tamination with antibiotic-resistant strains of bac-
teria and promoting the emergence of antibiotic
sensitivity when compared to the use of traditional
antiseptics.

Discussion

The alarming surge in antibiotic resistance under-
scores the urgency of exploring alternative antimi-
crobial approaches. The World Health Organisa-
tion and Public Health Centre of Ukraine highlight
the criticality of addressing antibiotic resistance,
particularly in the context of T2DM-related com-
plications [1, 5]. The exponential growth in T2DM
cases, as evidenced by global projections, mandates
proactive interventions to curtail the ensuing bur-
den on healthcare systems [2, 9]. Analysing global
data, S. Demir et al. found that more than 1.27 mil-
lion people die annually [4] from the emergence of
antibiotic-resistant properties in pathogens. The re-
search data of K. Al-Rubeaan and P. Zhang indicate
that patients with purulent-necrotic complications
have a high frequency of purulent-necrotic compli-
cations in T2DM and frequent relapses, tissue tro-
phic disorders, and impaired repair processes, which
in our opinion is the main factor in the occurrence of
antibiotic-resistant properties of pathogens persist-
ing in wounds [3, 7]. That is why, in our study, we
decided to combine the two problems and find op-
tions for preventing the development of antibiotic-
resistant properties in causative agents of purulent-
necrotic wounds in patients with T2DM. After con-
ducting a review of the literature and searching for
alternative methods of preventing the development
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of antibiotic-resistant properties in pathogens and
treating patients with existing antibiotic-resistant
pathogens, we found an alternative method of treat-
ment, including probiotic antiseptics. S.W.Lee’s
studies indicate persistent properties in the envi-
ronment and the displacement of pathogenic mi-
croflora from nutrient media, winning the fight
for nutrients [6]. After analysing changes in anti-
biotic-resistant properties in K. W.K. Tang mate-
rials, it was decided to conduct a study of changes
in antibiotic-resistant properties in patients with
T2DM and purulent-necrotic wounds through the
use of probiotic antiseptics [8]. When performing
this study, four subgroups were selected in which
P. aeruginosa and K. pneumoniae had pronounced
antibiotic-resistant properties. These pathogens
caused long-lasting inflammation in patients with
purulent-necrotic wounds in T2DM. The results
obtained by us indicate that patients from the re-
search group (to whom probiotic antiseptics were
applied) had better clinical results of treatment,
more often the disappearance of antibiotic-resistant
properties and generally cleaning of wounds from
antibiotic-resistant pathogens (p<0.001). That is
why probiotic antiseptics can be a promising meth-
od to combat antibiotic resistance, but this direc-
tion requires a better study of all aspects of the ef-
fect on bacteria and changes in wounds in various
concomitant conditions and pathologies.

Conclusions

Local use of probiotic antiseptics has been found to
have a faster, statistically significant positive im-
pact on reducing ARC properties in T2DM patients
with purulent-necrotic wounds (p <0.001).

Probiotic antiseptics accelerate the disappear-
ance of ARC properties in T2DM patients with
purulent-necrotic wounds, compared to chemical
antiseptics (p <0.001).

Probiotic antiseptics have the potential to be-
come a new approach to local treatment for T2DM
patients with purulent-necrotic wounds, as well as
to rapidly overcome ARC and accelerate the heal-
ing of purulent-necrotic wounds.

More research is needed to expand the potential
of using probiotic antiseptics for the prevention of
wound infection, treatment of wounds in different
areas, and burns. However, our preliminary find-
ings provide us with optimism for positive results
in the future.
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3MiHU AaHTHOIOTUKOPE3UCTECHTHUX BIACTUBOCTEN MMATOTCHHUX
MiKpOOPIaHi3MiB y ITAIi€HTIB i3 THIHHO-HEKPOTHUYHHUMHU
paHaMU HA T/ IIYKPOBOTO iadeTy 2 TUITy IPU BUKOPUCTAHHI
OPOOIOTUYHOT AaHTUCEIITUKU

0.10. Iodpoe, O.1II. Crenenxo, C. JI. Kinazsep,
M. C. Kpusomnycros, 10.II. [Tiopa, €. C. IIpuxoasko

Hamionanpuuit meguanmii yaisepeureT imeni O. O. Boromoubirst, Kuis

CTifIKiCTh JJO aHTHOIOTHKIB 3IMIIAETHCS CEPUO3HOIO IIPOOIEMOIO, SIKA IIOPOKY IIPU3BOJUTE JO MIIBIOHIB
cMepTei. 3pOCTaHH IIOMUPEHOCTI yKpoBOro Aiadery (LII) 2 Tumy nommomoe 1o IpoodieMy. YKpaiHa, K
i iHmi KpaiHy, BiJuyBae HACIIKY L€l npobaeMu. 32 OCTaHHIX 10 pOKiB KUIbKiCTh XBOpUX Ha LIJ] 2 TuIly 3pociia
BABidi, [/l € IPUYMHOIO iHBAIJHOCTI T4 CMEPTI TUCAY JIIoAcH. YckiaaHeHHs 11 2 TuIly, Taki IK CUHJIPOM Jid-
GETUYHOI CTOIIH, YACTO IMOTPEOYIOTH XiPyPridHOIo BTPYYAHHS T4 MPOBEACHHA AHTUOAKTEPiaIbHOI TEPAIii.
JIOCIiPKEHHA BUABWINA MEPCIIEKTUBHICTD BUKOPUCTAHHSA MPOOGIOTUYHUX AHTUCEINITUKIB HA OCHOBI MOJIOYHO-
KHCIMX 6aKTepir poay Bacillus Ipy JIiKyBaHHI PaH, IO MOXKE BiJKPUTH HOBi MOMJIMBOCTI JIj11 G0POTHOH 3 11i€I0
IIPO6JIEMOIO T4 MOJUIIIEHHS PE3Y/IBIATIB JIIKyBAHHA.

Mera — TIPOAHAI3YBATH 3MiHU aHTUOIOTHKOPE3UCTEHTHUX BJIACTUBOCTEHU ITATOICHHUX MiKPOOPIaHi3MiB
Yy XBOPUX Hd I'HIMHO-HEKPOTUYHI paHu 1pu 11 2 Turrly.

MaTepiaJ¥ Ta METOOH. Y JOCIIIPKEHHS, IPOBEICHE HA 6a3i Kadepu 3araabHOI Xipyprii Ne 2 HanioHanbHOTro
MEIUYHOTrO yHiBepcuTteTy iMeHi O. O. boromonbiia — y KHiBCbKilt MiCbKil KIiHiUHiN JiKapHi Ne 3, 6yJ10 3a1y4e-
HO 229 nanieHTiB i3 THINHO-HEKPOTUYHHUMU paHamu T4 LI 2 THIly, AKUX BUITAJKOBUM YHHOM PO3IIOAUIMIN Ha
JIBi TPYIIH, OJJHA 3 SIKUX OTPUMYBAIA IPOOGIOTUYHI AaHTHUCEIITHKH, 4 APYTra — TPAAULIFHI XiMiUHi aHTHCEITHKH.
ITpoBeIEHO aHAI3 3MiH AaHTUOIOTUKOPE3UCTEHTHUX BIACTUBOCTEN P aeruginosa ta K. pneumoniae. CTiFKiCTb
J1O AHTHOIOTHUKIB OLIIHIOBAJIN 34 JIOIIOMOTI'OIO MiKPOOIOJIOTT4HOTO JJOC/IKEHHSL. BHUABIECHO 3HAYHI 3MiHH B MOJIC-
JIIX PE3UCTEHTHOCTI CEPE MALEHTIB, SIKi OTPUMYBIM NPOOIOTUYHI AHTUCENITUKH, TOPIBHAHO 3 TUMU, XTO
BHUKOPUCTOBYBAB TPAAULIiNHI XiMiuHi aHTUCENTUKNA. OTPUMAHI JaHi OLIHIOBAIN 34 JOIIOMOI'OIO CTATUCTUYHUX
METO/IB, 30KPEMA 3 BUKOPUCTAHHAM t-KpuTepito CTeiogeHTa T4 W-KpUTEPito BUIKOKCOHA.

PesyapraTy. V 1-111y JOOY MDK IPYIIAMU HE BUABICHO CTATUCTUYHO 3HAYYIOT Pi3HUII 324 piBHEM KOHTAMIHAILil
pau P aeruginosa (p=0,671), Ha 7-My 106y 3a(DiKCOBAHO CTATUCTUYHO 3HAUYINY PI3HUITIO 324 PIBHEM KOHTAMi-
Harlii (p <0,05) Ta MOABOIO YyTIUBOCTI 10 AaHTUOIOTHKIB pe3epBHOTO pagy (p <0,05), Ha 14-Ty OOY TAKOXK yCTa-
HOBJIEHO CTATUCTUYHO 3HAYYIIY PI3HULIIO 34 IUMHU MOKa3HUKAMHU (P <0,05).

BucHOBKH. [1pn 32CTOCYBAHHI MPOOGIOTUYHUX AHTHCENTHKIB ITOPiBHAHO 3 XiMiYHUMH BUABJIEHO CTATUCTUYHO
3HAYYIy Pi3HHUIIIO OO 3HKEHHA PiBHA KOHTAMIHAIL T4 ITOSABU aHTUOIOTUKOYYTIIMBOCTI B ITAIIE€HTIB i3 THil-
HO-HEKPOTUYHUMM paHamMu nipu LI/ 2 tumy.

K1r0490Bi cI0Ba: ILIYKPOBUI /iabGeT 2 TUILY, aHTHOIOTUKH, aHTUOIOTUKOPE3UCTEHTHICTh, Bacillus subtilis,
Klebsiella, Psecudomonas.
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Choledochoscopy is 2 minimally invasive procedure used for laparoscopic bile duct exploration and the removal
of bile duct stones. However, there is insufficient information available about its advantages in diagnosing cho-
ledocholithiasis and its role in laparoscopic choledocholithoextraction.

OBJECTIVE — to compare the diagnostic efficacy of imaging techniques and choledochoscopy in patients with
choledocholithiasis and to evaluate the role of choledochoscopy in laparoscopic choledocholithoextraction.

MATERIALS AND METHODS. The study examined the results of 128 patients with calculous cholecystitis and cho-
ledocholithiasis who had laparoscopic choledocholithoextraction in combination with choledochoscopy. We
assessed the sensitivity and specificity of ultrasound, CT, and MRI in the diagnosis of choledocholithiasis, as well
as the efficacy of one-stage treatment of calculous cholecystitis and choledocholithiasis using choledochoscopy
and laparoscopic choledocholithoextraction.

REesurts. Imaging techniques demonstrated limited sensitivity and specificity in determining the diameter and
number of common bile duct stones. A total of 89 (69.5 %) patients achieved complete bile duct clearance after
blind laparoscopic choledocholithoextraction: 86 (81.1%) had choledochotomy, and 3 (13.6%) underwent
transcystic common bile duct exploration. The combination of choledochoscopy and laparoscopic choledocho-
lithoextraction ensured the complete removal of bile duct stones in 97.6 % of patients.

Concrusions. The imaging techniques used for determining the number of common bile duct stones in cho-
ledocholithiasis had sensitivity and specificity rates of 41.4 % and 92.7 % for ultrasound, 72.7 % and 83.3 % for CT,
and 86.7 % and 60.9 % for MR, respectively. A total of 89 (69.5 %) patients achieved complete bile duct clearance
after blind laparoscopic choledocholithoextraction: 86 (81.1 %) had choledochotomy, and 3 (13.6 %)underwent
transcystic common bile duct exploration. Choledochoscopy was required for laparoscopic choledocholithoex-
traction in 18.9 % of choledochotomy patients and in 86.4 % of those who underwent transcystic common bile
duct exploration. Choledochoscopy demonstrated an overall bile duct stone clearance rate of 97.6%.

KEYWORDS
choledocholithiasis, choledochoscopy, choledocholithoextraction, mechanical jaundice.
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Choledocholithiasis, or the presence of common
bile duct stones, is the most frequent complication
of gallstone disease, amounting to 5—33 % [4, 5, 16].
Today, there are two main approaches to the treat-
ment of calculous cholecystitis with concomitant
choledocholithiasis: two-stage treatment, includ-
ing endoscopic retrograde cholangiopancreatogra-
phy (ERCP) with papillosphincterotomy (EPST)
and laparoscopic cholecystectomy (LCE), which
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is performed either in the first or second stage, and
one-stage treatment, including laparoscopic cho-
ledocholithotomy with choledochoscopy, lithoex-
traction, and subsequent LCE [4, 5, 8, 9].
According to research, in 85—90 % of cases, cal-
culous cholecystitis with concomitant choledocho-
lithiasis can be successfully treated in two stages
[6, 8, 12]. First and foremost, this is due to almost
50 years of ERCP development, as well as the
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establishment and standardization of endoscopic
procedures in the majority of medical institutions
around the world [1, 8, 33]. Despite a number of
obvious advantages, the one-stage approach is still
not the most popular [8, 12, 19]. These advantages
include reducing the length of hospital stays, pre-
serving the sphincter apparatus of the major duo-
denal papilla, and lowering the overall cost of treat-
ment [3, 7]. An important reason for the selection
of a one-stage approach is found in the use of intra-
operative choledochoscopy, which offers a higher
level of precision in diagnosing choledocholithiasis
compared to preoperative techniques while also fa-
cilitating complete lithoextraction. However, this
particular aspect of the problem has received insuf-
ficient research attention.

Both approaches successfully achieve their goal
of eliminating bile duct stones, but the choice of the
treatment strategy remains a subject of debate.

OBJECTIVE — to compare the diagnostic efficacy
of imaging techniques and choledochoscopy in pa-
tients with choledocholithiasis and to evaluate the
role of choledochoscopy in laparoscopic choledo-
cholithoextraction.

Materials and methods

The study examined the results of 128 patients with
calculous cholecystitis and choledocholithiasis who
underwent treatment between 2019 and 2023 in
the Department of Surgery No. 2 (a specialised de-
partment for the treatment of hepatopancreatobili-
ary diseases) at the Kyiv City Clinical Hospital of
Emergency Medical Care, which is a clinical base
of the Department of Surgery with the Course of
Emergency and Vascular Surgery at Bogomolets
National Medical University.

All patients had single-stage laparoscopic cho-
ledocholithoextraction with choledochoscopy and
cholecystectomy. In 22 (17.2 %) patients, choledo-
cholithoextraction and choledochoscopy were con-
ducted through the cystic duct, while the remaining
106 (82.8 %) had choledocholithotomy, lithoextrac-
tion, and choledochoscopy.

The screening method for choledocholithiasis-
complicated gallstone disease was an abdominal
ultrasound. Imaging techniques were employed
to address diagnostic difficulties in patients. Spe-
cifically, 23 (18.0 %) patients underwent contrast-
enhanced computed tomography, and 38 (29.7 %)
patients underwent magnetic resonance cholangio-
pancreatography.

The research parameters included the diameter of
the common bile duct, the maximum diameter of bile
duct stones based on the findings of imaging tests
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(ultrasound, CT, MRI) and intraoperative data (in-
traoperative measurement of the diameter of the cho-
ledochus was carried out using a tape measure (cm)
immersed in the abdominal cavity, and the diameter
of the removed bile duct stones was determined us-
ing a caliper), sensitivity and specificity of imag-
ing tests and choledochoscopy in determining the
number of bile duct stones, as well as a comparative
assessment of the effectiveness of blind choledocho-
lithoextraction, including bile duct stone clearance
with lithoextraction during choledochoscopy, the
frequency of postoperative complications according
to the Clavien-Dindo classification [10], bed-day.

The main baseline characteristics of the patients
are listed in Table 1.

Choledochoscopy was performed using Olympus
CHF-V and Karl Storz fibrocholedochoscopes with
a diameter of 5 mm and 3 mm, respectively. The op-
eration was performed under general anaesthesia.
A standard 4-port technique for laparoscopic chole-
cystectomy was used, and a separate port was placed
in the projection of the common bile duct for cho-
ledochoscopy if choledocholithotomy was planned
intraoperatively. The central part of the common
bile duct was isolated, the cystic artery was ligated,
a clip was applied to the proximal part of the d. cys-
ticus, and the gallbladder was left and used for trac-
tion during manipulations on the common bile duct.
A total of 106 (82.8 %) patients underwent choledo-
cholithotomy with choledocholithoextraction and

Table 1. Baseline characteristics of patients with
gallstone disease and choledocholithiasis

Indicator Value

Male 46 (35,9 %)
Female 82 (64,1 %)

Age, years 60,04+ 1,31 (17—93 %)

91 (71,1%)
87,6%5,6 (10,5—365,8)
39,8+2,8 (1,3—146,6)

Jaundice syndrome,

Total bilirubin, pmol /L

Direct bilirubin, umol /L

Cholangitis (moderate and severe) 57 (44,5 %)
ASA In (%) 40 (31,3%)
ASA I 74 (57.8%)
ASAIII 14 (10,9 %)
Difficult cholelithiasis* 60 (46,9 %)

Note. Categorical variables are presented as the number of cases
and percentage, while quantitative indicators are presented as
M=+m (min—-max)

* Difficult cholelithiasis was established according to the criteria
described by Hyuk Oh C, Dong S. [17] and Yasuda I, Itoi T. [33].
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choledochoscopy using a 5 mm Olympus CHF-V
fibrocholedochoscope, and 22 (17.2 %) patients un-
derwent transcystic choledocholithoextraction and
choledochoscopy using a 3 mm Karl Storz fibrocho-
ledochoscope.

An incision of 15 to 30 mm was usually made
in the central part of the common bile duct, after
which choledocholithoextraction was performed
using a Dormia basket without visualisation (blind
choledocholithoextraction) (Fig. 1).

The ducts were cleaned with a 0.9 % solution of
sodium chloride heated to 37°C, which helped wash
out small bile duct stones from the common bile
duct to the outside. With the help of choledochos-
copy, all accessible sections of the bile ducts were
explored, including the ampulla of Vater (Fig. 2).

When bile duct stones were detected, we per-
formed choledocholithoextraction. During the pro-
cedure, the Dormia baskets were used to remove
them through the working channel of the fibrocho-
ledochoscope (Fig. 3).

Figure 1. Choledocholitotomy and mechanical
choledocholithoextraction without visualisation

After choledocholitoextraction, all bile duct sec-
tions were explored using choledochoscopy. In the
absence of bile duct stones, the incision was closed
with knotted sutures (absorbable monofilament
4/0). Bile duct drainage was carried out in the pres-
ence of purulent cholangitis and microcholedocholi-
thiasis. The next stage involved a cholecystectomy.

The study employs descriptive statistics and
presents the data as the arithmetic mean * standard
error (M £m). The mean values of two variables
were compared using the Mann-Whitney U-test.
The sensitivity and specificity of diagnostic tech-
niques for choledocholithiasis were assessed using
ROC analysis. IBM SPSS Statistics 22.0 was used
to complete the calculations.

Results

According to anamnestic data, the majority of pa-
tients were admitted to the hospital 24 hours after
the onset of the disease (pain syndrome). Thus, the
condition lasted up to 6 hours in 4 (3.1 %) patients,
7to 24 hoursin 16 (12.5 %), and more than 24 hours
in 108 (84.4 %). Out of the total number of patients,
119 (93.0 %) were hospitalised for the first time due
to a diagnosis of choledocholithiasis, while 9 (7.0 %)
had repeated hospitalisation.

Following the diagnosis and preoperative prepa-
ration, all patients underwent surgery. Preopera-
tive bed-day averaged 4.5 + 0.2 days (from 1 day to
9 days) (Fig. 4).

The preoperative period was extended to man-
age the accompanying pathology and jaundice syn-
drome.

The operative intervention lasted an average of
115.0 = 14.7 min.

Figure 2. A bile duct stone in the terminal section of
the common bile duct (the ampulla of the major
duodenal papilla)
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Figure 3. The stone captured with the Dormia basket
in the distal section of the common bile duct
during choledocholithoextraction
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According to intraoperative data, the average
diameter of the common bile duct (choledochus)
was 13.22+0.35 mm (from 7 mm to 24 mm). Ac-
cording to ultrasound data, the diameter averaged
11.68 £0.33 mm (from 5 mm to 23 mm), p=0.003,
which was smaller compared to intraoperative find-
ings (Fig. 5).

The error of measuring the diameter of the com-
mon bile duct using ultrasound compared with in-
traoperative data was from 0 mm to 5 mm, on aver-
age 1.54+0.86 mm.

In 53 (41.4%) patients, the difference between
ultrasound data and intraoperative measurement
was 0 mm tol mm.

Patients who underwent CT had an average com-
mon bile duct diameter of 11.86+0.96 mm, which
did not statistically differ from the intraoperative
average diameter of 12.39£1.0 mm (p=0.712). In
21 (91.3 %) patients, the diameters of the common
bile duct were found to be the same (a variation
of 0 tol mm). In two cases, the common bile duct
diameters were 2 mm smaller than those measured
intraoperatively.

Patients who additionally underwent MRI had an
average common bile duct diameter of 12.74 +0.67
mm, which did not statistically differ from the in-
traoperative average diameter of 13.0£0.65 mm
(p=0.774). In 36 (94.7 %) patients, the diameters
of the common bile duct were found to be the same
(a variation of 0 tol mm). In other cases, the com-
mon bile duct diameters were 2 mm smaller than
those measured intraoperatively.

According to intraoperative findings, 45 (35.2 %)
patients had one common bile duct stone,
22 (17.1 %) had two, and 61 (47.7 %) had three or
more (Fig. 6).

3 4 3 3
|IIII.--I--_;

1 2 3 45 6 7 8 9 10 12 18 23

Number of patients

Number of common bile duct stones

Figure 5. Distribution of patients based on the
diameter of the common bile duct, as determined
by intraoperative (A) and ultrasound (B) data
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Figure 6. The number of common bile duct stones
according to choledochoscopy
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We compared the quantity of bile duct stones re-
vealed intraoperatively and instrumentally. Ultra-
sound showed a considerably lower average number
of bile duct stones (1.66+0.13 versus 3.52+0.31;
p=0.001). In 41 (32 %) patients, both approaches
showed an identical number of bile duct stones. In
the other 87 (68.0%) cases, ultrasound reported
a different number of bile duct stones than the ac-
tual number: 75 (58.6 %) had fewer (by 1—22) bile
duct stones, while 12 (9.4 %) had more (by 1—4)
bile duct stones. In general, ultrasound has a low di-
agnostic capacity for determining the exact number
of bile duct stones: the area under the ROC curve is
0.675 (95 % CI: 0.583—0.767), sensitivity is 41.4 %,
and specificity is 92.7 % (Fig. 7).

Patients who additionally underwent CT had an
average number of bile duct stones of 1.91 +£0.25,
which did not statistically differ from the intra-
operative average number of bile duct stones of
2.65£0.46 (p=0.166). In 12 (52.2%) patients,
the number of bile duct stones was found to be the
same. In the other 9 (39.1 %) cases, CT diagnosed
fewer (from 1 to 4) bile duct stones, and in 2 (8.7 %)
patients, more (from 1 to 2) bile duct stones.

In multiple choledocholithiasis, CT had 72.7 %
sensitivity, 83.3 % specificity, and an area under
the ROC curve of 0.754 (95% CI: 0.542—0.966)
(Fig. 8).

Patients who additionally underwent MRI had
an average number of bile duct stones of 3.08 +0.37,
which did not statistically differ from the intra-
operative average number of bile duct stones of
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\

0.2
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0 0.2

3.97£0.47 (p=0.142). In 22 (57.9 %) patients, the
number of bile duct stones was found to be the same.
In the other 13 (34.2 %) cases, MRI diagnosed few-
er (from 1 to 5) bile duct stones, and in 1 (5.3 %)
patient, more (by 1) bile duct stones.

In multiple choledocholithiasis, MRI had 86.7 %
sensitivity, 60.9% specificity, and an area under
the ROC curve of 0.862 (95% CI: 0.747—0.978)

(Fig. 9).
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Figure 7. ROC curve for determining the number of
bile duct stones in choledocholithiasis according
to ultrasound data
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Figure 8. ROC curve for determining the number of
bile duct stones in choledocholithiasis according
to CT data
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Figure 9. ROC curve for determining the number of
bile duct stones in choledocholithiasis according
to MRI data
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Table 2. Average values of the maximum sizes of
bile duct stones, depending on the diagnostic
method, mm

Measurement

method n Mean SD Min—Max p*
Choledochoscopy 128 9,52 0,60 2—40 -
Ultrasound 128 8,05 0,95 2—120 0,192
CT 23 748 083 3—19 0,196
MRI 38 737 086 0—25 0,434

Note. " In relation to choledochoscopy.

Differences in the average values of the maximum size of bile
duct stones for choledochoscopy, CT, and MRI data were
determined in patients who underwent two corresponding
diagnostic procedures concurrently.

The diagnostic procedures used to measure the
maximum size of bile duct stones revealed no statis-
tical differences (Table 2).

A total of 89 (69.5 %) patients achieved complete
bile duct clearance after blind choledocholitho-
extraction, which was subsequently confirmed by
choledochoscopy: 86 (81.1%) had choledochot-
omy, and 3 (13.6 %) underwent transcystic com-
mon bile duct exploration. In other cases, bile duct
stones were removed using a Dormia basket, which
was passed into the common bile duct through the
working channel of the choledochoscope. Further
extraction of bile duct stones was carried out under
visual control.

Choledochoscopy was required for laparoscopic
choledocholithoextraction in 20 (18.9 %) choledo-
chotomy cases and in 19 (86.4 %) cases of transcys-
tic common bile duct exploration. Choledochos-
copy demonstrated an overall bile duct stone clear-
ance rate of 97.6 %.

In one case, the tight fixation of the bile duct
stone in the area of the papilla of Vater prevented
its removal during choledochotomy. In this case, we
successfully applied the rendezvous method.

Although choledochoscopy allows us to correctly
determine the completeness of stone removal, two
patients returned to us within a year after the op-
eration due to the presence of common bile duct
stones. One patient had Caroli’s disease whereas the
other had a diverticulum of the common bile duct.
Endoscopic papillosphincterotomy (EPST) was
used in both cases to remove bile duct stones: three
in a patient with Caroli’s disease and two in a pa-
tient with a diverticulum of the common bile duct.

After choledocholithoextraction and choledo-
choscopy, external drainage of the common bile duct
was performed in 15 (11.7 %) patients: 11 (10.4 %)
had choledochotomy and 4 (18.2%) underwent
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transcystic common bile duct exploration. Indi-
cations for external drainage in choledochotomy
patients were cases of purulent cholangitis and/or
biliary microcholedocholithiasis.

Postoperative complications were noted in
11 (8.6 %) patients: grade II complications in
6 (4.7 %) and grade III complications in 5 (3.9 %).

The average postoperative bed-day was 8.2 +0.3
days, and the total bed-day was 12.7 + 0.4 days.

There were no fatalities.

Discussion

Gallstone disease and its complications, such as cal-
culous cholecystitis and choledocholithiasis, remain
an urgent problem in abdominal surgery [7, 27, 32].
According to modern research, the incidence of
common bile duct stones in patients with symp-
tomatic gallstone disease varies widely and reaches
5—33 %, depending on age [8, 13, 18]. The manage-
ment of such patients requires the use of minimally
invasive approaches, the reduction of surgical trau-
ma, the reduction of bed-days and, accordingly, the
cost of treatment [3, 23].

According to research, the frequency of compli-
cations arising from transpapillary interventions
is 3.6—12%. Among them, the most common are
acute pancreatitis, perforation of the duodenum,
bleeding, and cholangitis [8, 25, 33]. Complications
after EPST were recorded in 9.4—11.1% of cases
[19, 27, 28].

Choledochoscopy combined with choledocho-
lithoextraction and simultaneous cholecystectomy
began to be used in the late 1990s. At first, access
through the cystic duct was used, and later, choled-
ocholithotomy was performed, which significantly
expanded the possibilities of choledocholithoex-
traction [9, 15, 33].

Laparoscopic common bile duct exploration
(LCBDE) is performed through the cystic duct and
by choledochotomy, followed by primary sutures or
drainage. In fact, applying primary sutures in com-
parison with drainage of the common bile duct is an
obvious advantage for the patient [3, 19, 28]. The
main disadvantages of drainage of the common bile
duct are more prolonged hospitalisation, loss of bile,
water-electrolyte disorders, additional discomfort
for the patient, possible ascending infections of the
biliary tract, etc. 3, 20, 26].

Considering these factors, the recommended pro-
cedures should be choledochoscopy and transcys-
tic choledocholithoextraction, which is minimally
traumatic as it does not require choledocholitotomy
and allows for the avoidance of possible complica-
tions associated with drainage of the common bile
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duct [19, 28]. However, this approach has many
limitations: the size of the bile duct stone (< 6mm),
the bile duct stone must be the same or smaller in
diameter as the cystic duct, and the number of bile
duct stones (< 5). Additionally, choledochoscopy
and transcystic choledolithoextraction cannot be
performed in the case of proximal choledocholithia-
sis, strictures of the common bile duct, acute angle
between the cystic and common hepatic duct, or
difficult choledocholithiasis [ 13]. Based on national
and international data, fibrocholedochoscopes with
a diameter of up to 3 mm are commonly used for
performing choledochoscopy through the cystic
duct. However, these devices have a smaller work-
ing channel, worse performance, and are prone to
quick wear and fragility [3].

Taking into account the preoperative and in-
traoperative data, we used laparoscopic choledo-
cholithotomy, lithoextraction, and choledochos-
copy with a significantly higher frequency, namely
in 106 (82.8%) cases, compared to laparoscopic
choledocholithoextraction ~ and  choledocho-
scopy through the cystic duct, which were used in
22 (17.2%) patients. Some international studies
have reported comparable access ratios, specifically
65 %,/35 %) [3] and 76 %/24 % [15]. In cases where
the primary choledochoscopy reveals the presence
of a large common bile duct stone (> 15 mm), in-
trahepatic biliary stone, existing bile duct strictures
(of any origin), a stone stuck in the terminal section
of the common bile duct, or multiple choledocho-
lithiasis (> 3 bile duct stones, size >10 mm), it is
recommended to conduct choledocholithotomy to
explore the bile ducts [29].

The operative intervention lasted an average of
115.0 + 14.7 min., which is consistent with other au-
thors’ results of 96 min [15] and 120 min [3].

A total of 89 (69.5 %) patients achieved complete
bile duct clearance after blind choledocholitho-
extraction: 86 (81.1%) had choledochotomy, and
3 (13.6 %) underwent transcystic common bile duct
exploration.

Further extraction of bile duct stones was carried
out under visual control. According to our findings,
after choledochoscopy and choledocholithoextrac-
tion, an overall bile duct stone clearance rate was
97.6 %, which is consistent with the other authors’
data of 93.6 % [26] and 95 % [3].

Some studies show the frequency of compli-
cations ranging from 7% to 12.5% [2, 3, 23, 23],
which is consistent with our data: 8.6 % (according
to P. Clavien and D. Dindo).

The main complication was leakage of bile from
the sutures of the common bile duct, which in our
study was registered in 3.7 % of cases, which is less
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than the indicators cited by other authors of 9.5 %
[3]; 4.35% [18]; and 7.2 % [23].

There were no strictures on the common bile duct
and fatal consequences after a year of observation in
our study, as in other authors’ studies [19, 26, 29].

According to our data, the average length of
stay in a hospital (bed-day) was quite significant
and was 12.7 + 0.4 days, while the world average is
slightly lower at 10.7 [15], 12 [3], and 6 [26]. First
of all, it can be explained by differences in patient
discharge criteria.

Based on our experience, blind choledocholitho-
extraction is effective in removing just 69.5% of
stones. Therefore, information about the number of
common bile duct stones and their characteristics
plays an important role in preventing their incom-
plete removal. Unfortunately, imaging techniques
such as ultrasound, CT, and MRI do not provide
comprehensive information on this matter. Our
findings show that, in relation to choledochoscopy,
imaging tests used for determining the number of
common bile duct stones in choledocholithiasis had
sensitivity and specificity rates of 41.4 % and 92.7 %
for ultrasound, 72.7 % and 83.3 % for CT, and 86.7 %
and 60.9 % for MRI, respectively.

Considering the obtained data, the leading role
in the diagnosis of choledocholithiasis belongs to
choledochoscopy, due to which the risks of residual
choledocholithiasis can be minimised.

Choledochoscopy provides visualisation of the
extrahepatic bile ducts, the possibility of controlled
removal of all bile duct stones, one-stage surgical
treatment, preservation of the integrity of the pa-
pilla of Vater, and the absence of postoperative com-
plications typical for transpapillary interventions.

Conclusions

The imaging techniques used for determining the
number of common bile duct stones in choledo-
cholithiasis had sensitivity and specificity rates of
41.4 % and 92.7 % for ultrasound, 72.7 % and 83.3 %
for CT, and 86.7 % and 60.9 % for MRI, respectively.

A total of 89 (69.5 %) patients achieved complete
bile duct clearance after blind laparoscopic choledo-
cholithoextraction: 86 (81.1 %) had choledochoto-
my, and 3 (13.6 %) underwent transcystic common
bile duct exploration.

Choledochoscopy was required for laparoscopic
choledocholithoextraction in 18.9% of choledo-
chotomy patients and in 86.4 % of those who un-
derwent transcystic common bile duct exploration.
Choledochoscopy demonstrated an overall bile
duct stone clearance rate of 97.6 %.

Our study is limited by its unicentricity.
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XO0J1EOXOCKOIIIA B JIAIIAPOCKOIIIYHOMY JIiIKyBAHHI XBOPUX
13 X0J1I€J0X0J1ITia30M: JOCBiJ OJHOI'O IEHTPY

A.M. Cycak, M. B. Makcumenko, JI. 0. Mapkynan, B. B. Boakoenpkuii
Hamnionampanuit megnunnii yHiBepcuret imeni O. O. Boromossis, Kuis

Jlamapockoniyna xoneaoxockornia (JIXC) € ogHuM i3 METO/IB JOCTI/PKEHHA JKOBYHUX MIPOTOK T4 /A€ 3MOTY
BUJIAJINTU KOHKPEMEHTU. [H(hopMalii Ipo if nepesaru A/ JiarHOCTUKH XOIeA0XoiTiazy (XJI) Ta BUKOHAHHSA
JIAIIAPOCKOIIIYHOI X0oegoxomiToeKeTrpakuii (JIXJIE) HegoCTaTHbO.

Mera — y xBOpHX i3 XJI TOPiBHATU €(PEKTUBHICTb IPOMEHEBUX METO/IB iarHOCTUKH i JIXC Ta OLiHUTUA PONIb
OCTAaHHbBOI B TeXHOJ0r11 JIXJIE.

Marepianu Ta MeTOH. [IpOaHAII30BAHO PE3Y/IBTATH JiKYBaHHA 128 XBOPHUX i3 KAJIBKYIBO3HHUM XOJIEITHUCTU-
TOoM i XJI merogoM JIXJIE 3 BukopuctanHaM JIXC. OLiHIOBIN YyT/IMBICTD i CIEU(PIYHICTD YIBIPA3BYKOBOI'O
JOCII/PKEHHS, KOMITIOTEPHOI Td MAI'HITHO-PE3OHAHCHOI TOMOTPAdii 1010 AiarHOCTUKHN XJI, 4 TAKOX €(DEKTUB-
HICTb OJHOETAITHOI'O JIIKYBAHHSI KAJIbKYJIbO3HOI'O Xosenuctuty i XJI i3 3acrocysanHam JIXC ta JIXJIE.

Pe3yabTraTH. YCTAHOBJICHO HEBUCOKI IIOKA3HUKH Yy T/IMBOCTI T4 CIIELM(PIYHOCTI IPOMEHEBUX METO/IB J1iarHOC-
TUKHU IIOJO JiaMeTPa 3ara/IbHOI YKOBYHOIL IIPOTOKHU T KUJIBKOCTI KOHKPEMEHTIB Y Hill. OUHMINEHO KOBYHI NUIAXU
BiJ] KOHKPEMEHTIB METO/IOM CJIIIOTO TPOJHHIY B 69,5 % XBOPUX: IIPH XOIEJOXOTOMIYHOMY JoCTyIi — v 81,1 %,
IIPH JIOCTYII KPi3b MiXypoBYy IPOTOKY — V 13,6 %. omatkose 3acrocysanist JIXC i3 JIXJIE 326e31e4nyio OBHE
BH/IJICHHS KAMEHIB y 97,6 % XBOPHX.

BrcHOBKH. [Ipy X0J1€J0XO0JIiTia3i YyT/IUBICTD i ClIEU(PIYHICTD IIPOMEHEBUX METO/IB 1idrHOCTUKU KUIBKOCTI
KOHKPEMEHTIB Yy 3ar'aJIbHiA XKOBYHIN IIPOTOLi CTAHOBUTD I YIABIPA3BYKOBOIO JOCIKEHHA 41,4 Ta 927 %
Bi/ITIOBIZIHO, /151 KOMITIOTEPHOT TOMOTrpadii — 72,7 i 83,3 %, i7Ist MarHiTHO-PE30HAHCHOT TOMOrpadii — 86,7 Ta
60,9 % BigoBigHO. XOJEIOXOCKOITS B CKIIA/Ii JTATTAPOCKOIIYHOT XOIEIOXOMITOEKCTPAKITiT 6ys1a motpibHa 18,9 %
XBOPHM IIPH 3CTOCYBAHHI XOJIEIOXOTOMIYHOIO JJOCTYIY i 86,4 % — Ipu JOCTYI KPi3b MiXypOBY IIPOTOKY,
3a6€3I1e9nIa BiCyTHICTh KOHKPEMEHTIB Y JKOBYHUX NUBIXAX y 97,6 % maltieHTiB.

KJIr090Bi cJ10Ba: X0JIE/IOXO0J1iTia3, XOIETOXOCKOITIsS, XOIECAOXOMTOCKCTPAKILS, MCXAHIUHA JKOBTSHUIISL

FOR CITATION

1 Susak YM, Maksimenko MV, Markulan LY, Volkovetskii VV. Choledochoscopy in the laparoscopic treatment of patients with choledocholithiasis: a single-centre study. General Surgery
(Ukraine). 2024:(1);50-58. http://doiorg/10.30978/GS-2024-1-50.

58 General Surgery 3azansuaxipypeisn © 2024 * Nel (8)



CLINICAL CASE  Kniniunuii sunadox

ISSN 2786-5584 PRINT
ISSN 2786-5592 ONLINE

UDC 616.366-002-003.7-06:616.341-007.272-007.251-06:616.381-002]-089.832
DOI http://doi.org/10.30978/GS-2024-1-59

Single-stage laparoscopic treatment

of a cholecystoduodenal fistula with perforated
small bowel ileus and fibrinous purulent
peritonitis. A single case study

C.R. D. Demtroder!, M. Murnik!, P. Kirchmeyer!, U. Giger-Pabst?, D. Dajchin!

1 St. Martinus Hospital Diisseldorf, Germany
2 University of Applied Sciences Diisseldorf, Germany

D Cédric R. D. Demtroder: c.demtroeder@martinus-duesseldorf.de

C.R.D. Demtrader, http://orcid.org/0009-0006-6101-0984
P. Kirchmeyer, http://orcid.org/0009-008-2047-5309

U. Giger-Pabst, http://orcid.org/0000-0003-1915-4694

D. Dajchin, http://orcid.org/0009-0000-0833-9664

Gallstone ileus is a rare complication of recurrent cholecystitis and one of the rarest causes of mechanical bowel
obstruction, with an increasing incidence in the elderly. We present a case of multiple small bowel perforations
of the jejunum due to gallstone obstruction and the incidental finding of high-grade appendiceal mucinous
neoplasia of the appendix. To our knowledge, this is the first such case to be described and completely resolved
by a laparoscopic approach.

An 83-year-old woman presented to our emergency department with severe vomiting, constipation, and dete-
rioration of her general condition. A computed tomography scan revealed thickening of the gallbladder with
a continuous aerobe to the duodenum, a mechanical obstruction of the small intestine at the transition to the
ileum, and a thickened and calcified appendix. Due to a high suspicion of gallbladder perforation with the for-
mation of a bilio-duodenal fistula, the patient underwent an emergency exploratory laparoscopy, which revealed
a small bowel perforation in three segments with marked local fibrinous, purulent, and stercoral peritonitis of
the left hemiabdomen. The gallstone was retrieved through the perforated small bowel, and a partial small bowel
resection and a cecal wedge resection were performed laparoscopically. Small bowel continuity was restored
with an anisoperistaltic side-to-side jejuno-jejunostomy. The patient was discharged on postoperative day eight.

Despite advances in imaging, gallstone ileus remains a diagnostic challenge. Because the disease occurs pre-
dominantly in elderly patients, gallstone ileus remains associated with high morbidity and mortality. It remains
unclear from the literature whether the optimal surgical management of bilioenteric fistula is best resolved by
a single-stage or a two-stage approach.

KEYWORDS
cholecystolithiasis, cholecystoenteric fistula, gallstone ileus, small bowel perforation, Rigler’s triad.
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Gallstone ileus is a rare complication of cholecys-
tolithiasis and one of the rarest causes of mechani-

Diagnosis is often delayed because symptoms can be
intermittent, and supportive care can mask the dis-

cal ileus, with an increasing incidence in those over
65 years of age, with females predominating at a ra-
tioof 4:1 to 16:1 [25, 32, 37]. The terminal ileum
with 60 % and the jejunum with 16 % are described
as the most common localization of the occluding
calculus. Rarer stone locations are the stomach,
duodenum (Bouveret syndrome), and colon [32].

General Surgery 3azansuaxipypeisn © 2024 ¢ Nel (8)

ease. This, in addition to the fact that the disease of-
ten affects the elderly, is the reason for the increased
morbidity and mortality, which are between 10 and
20% [3, 29]. A national review from the United
States by Halabi et al. of 3286 cases of gallstone il-
eus found an overall mortality rate of 6.67 %. In the
case of partial small bowel resection, the mortality
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rate was 12.87 %, almost three times higher than en-
terolithotomy alone (4.94 %) [3, 13, 29].

Gallstone ileus was first reported in 1654 by the
Danish physician and anatomist Thomas Bartho-
lin during autopsies. A systematic review was per-
formed in 1890 by the Swiss surgeon Ludwig Georg
Courvoisier, and the first detailed German-language
collection of experienced case reports was published
in 1902 by the German surgeon Dr. H. Karewski in
the journal «Deutsche medizinische Wochenschrifts
[9, 22, 35]. It is clear that this disease is not asso-
ciated with a typical history or symptoms. The di-
agnosis is complex, and the indication for surgery is
difficult to establish. Only the X-ray examination
and the subsequent computed tomography (CT) di-
agnosis showed a high sensitivity and specificity for
the presence of a gallstone ileus, which can be docu-
mented by Rigler’s triad of aerobilia, small intestinal
ileus, and ectopic gallstone [17, 18, 31, 39]. The need
for surgery is easier to deduce from this, although
the decision to treat the bilioenteric fistula at the
same time is still under discussion [2, 13, 26, 28, 30].

Patient symptoms and clinical findings

An 83-year-old woman presented as an emergency
because of torrential vomiting, constipation, and de-
terioration of her general condition. She reported no
bowel movements and a loss of appetite for 5 days.
She would only tolerate water and recurrent, some-
times foul-smelling vomiting. Last in the early morn-
ing hours. Abdominal pain was denied. Except for
arterial hypertension, the initial diagnosis of diabetes
mellitus (HbA1c 6.7 %) and medication with meto-
prolol, other diseases, and operations were denied.

On clinical examination, the abdomen was soft
with slight tenderness in the left lower quadrant.
There were no signs of guarding or peritonism. Aus-
cultation revealed high-pitched bowel sounds.

Sonography showed the typical picture of a small
bowel ileus with a dilated small bowel, the rope lad-
der phenomenon, and pendulum peristalsis. The
wall of the gallbladder (GB) could not be complete-
ly delineated and was filled with concretions. The
patient reported that GB stones had been known
for years and had not caused any problems. Labora-
tory chemistry showed elevated C-reactive protein
147 mg/dl (< 5.0 mg/dL), and slightly elevated
gamma glutamyl transferase 47 U/L (< 40 U/L)
and alkaline phosphatase 142 U/L (35—104 U/L).
Leukocytosis, hyperbilirubinemia, and elevated
transaminases and lactate dehydrogenase were not
observed. Elevated renal retention parameters were
measured with creatinine of 1.37 mg/dL (< 0.9 mg/
dL), urea of 140 mg/dL (< 50 mg/dL), and a re-
duced glomerular filtration rate of 36.9 ml/min (>
68 ml/min) consistent with chronic ileus.

A CT scan of the abdomen with intravenous
contrast was performed because of a suspected me-
chanical ileus with elevated inflammatory blood pa-
rameters.

An inhomogeneously thickened, only partially
filled GB with hypodense gallstones, presum-
ably up to 2 c¢m in size, and intraluminal air col-
lections (<«aerobilia») were found. A continuous
transition to the duodenum was highly suspicious
for a covered perforation with the formation of
a bilio-duodenal fistula (Fig. 1). There was no free
intra-abdominal air, no perivesical fluid collection.
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Figure 1. Abdominal CT findings choleystoduodenal fistula
(cystoduodenal fistula and aerobilia are indicated by arrows)
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Furthermore, there was an obstruction of the small
intestine with a long segment of small intestine up
to 3 cm wide («small intestinal ileus»). In the right
mid-abdomen, not far from the right lower pole of
the kidney, there was a jump in the caliber of the
ileum with subsequent starvation bowel and a col-
lapsed colonic frame (Fig. 2). In combination with
the suspected perforation of the duodenum, there
was at least the suspicion that a gallstone had passed
through and was blocking the intestinal passage at
this point («missing ectopic gallstone»). Unfortu-
nately, the gallstones in this patient were barely ra-
diopaque. Furthermore, a tumorous, calcifying mass

C.R. D. Demtréder et al.

of the cecal pole or appendiceal base with a suspect-
ed mucocele differential diagnosis: cystadenocarci-
noma was present (Fig. 3). An inflammatory corre-
late of the small intestine was not described. Thus,
the CT image showed only two criteria of Rigler’s
triad; the ectopic GB stone could only be suspected
indirectly. Despite the mild abdominal symptoms,
we decided to perform exploratory laparoscopy due
to increased inflammatory parameters and persis-
tent inappetence with recurrent vomiting and lack
of bowel movements. Antibiosis with ampicillin/
sulbactam and metronidazole has already been ini-
tiated in the emergency room.

Figure 2. Abdominal CT findings of small bowel ileus (caliber leap of the proximal jejunum as indirect stone
evidence, starvation bowel, small bowel ileus, and collapsed colon frame are indicated by arrows)

Figure 3. Abdominal CT findings of suspicious appendiceal mass (appendiceal mass are indicated by arrows)

General Surgery 3azansuaxipypeisn © 2024 ¢ Nel (8)
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Surgery and postoperative recovery

Intraoperatively, there was a small bowel perforation at
three different sites within 15 cm with a marked local-
ized fibrinous purulent incipient fecal peritonitis of the
left hemiabdomen 160 cm from Treitz (Fig. 4—6). At
first, no stone could be found. Only systematic instru-
mental palpation of the small intestine from the ileo-
coecum to the ligament of Treitz revealed an occlusion
of the distal jejunum with prestenotic dilatation by

Figure 4. Intraoperative finding of small bowel
perforations (surgical forceps in two perforation sites
on the small intestine)
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a2.0x2.5 cm GB stone 50 cm aboral to the devastating
stone passage (Fig. 7). Resection of the coecum and ex-
traction of the gallstone through the already perforat-
ed small bowel via minilaparotomy were followed by
a partial small bowel resection of 30 cm of small bowel.
Small bowel continuity was restored with an eanisope-
ristaltic side-to-side jejunojejunostomy. Extensive ab-
dominal lavage and placement of a 24 Charriére drain
in the left hemiabdomen were completed.

Figure 5. Intraoperative finding small bowel
perforation (close-up perforation site is indicated
by arrow)

Figure 6. Third perforation site on opposite side
with fibrinous purulent peritonitis (surgical forceps
in third perforation of the small intestine
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Figure 7. Small ball with intraluminal gallstone
50 cm after the last perforation of the small bowel
(specimen small bowel with gallstone 50 cm)
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Because of the ileus, the patient remained in the
intensive care unit for two days for monitoring and
supportive therapy. The antibiotic therapy was in
accordance with the antibiogram of Raoultella or-
nithinolytica, Enterobacter cloacae complex, Atopo-
dium paroulum, and Streptococcus constellatus cul-
tured from the intra-abdominal specimen. The in-
hospital esophagogastroduodenoscopy excluded
a persistent enterobiliary fistula with normal muco-
sal findings up to the ligament of Treitz.

Pathology of the appendix revealed a high-grade
appendiceal mucinous neoplasia pTis R0. The pa-
tient could be discharged on postoperative day 8
with an unremarkable course and a complete clini-
cal recovery.

Discussion

The decision to perform a cholecystectomy should
not be taken lightly, as the consequences of both
having and not having the surgery can be severe and
even fatal. In this particular case, the mortality rate
is over 15 % due to the presence of ileus disease and
a perforation of the small intestine resulting in puru-
lent fibrinous peritonitis. Currently, health econom-
ics aims to reduce the number of cholecystectomies
performed. However, pursuing this goal may lead us
back to the 1990s, before the laparoscopic era, when
procedures with fewer complications and shorter
stays resulted in less hesitant indications for surgery.
It is important to note that this approach carries
a risk of significantly higher prevalence and associ-
ated morbidity and mortality from gallstone ileus,
which can be triggered by recurrent, sometimes clin-
ically occult, cholecystitis [4, 5, 16, 34, 36—38].
Gallstone ileus occurs in 0.15—1.5% of cases
with known cholecystolithiasis and is responsible
for an obturation ileus in <5 % of cases [13, 25, 29]
The recurrence rate is between 5—8 % [23] and
occurs within 20—30 days in half of the cases [1,
10]. To our knowledge, only 13 cases with simulta-
neous small bowel perforation have been described
in the literature [6, 12, 19—21, 24, 29, 33]. The
enterolithotomy and repair of the perforation can
rarely be solved laparoscopically. In our case, there
was an unclear mass of the coecal pole and the base
of the appendix, so an extensive median laparotomy
would have been necessary. Therefore, in the case
of overweight, we decided to first carry out the ex-
ploration laparoscopically, which is not undisputed,
because a gallstone can easily be overlooked if there
is no tactile possibility. Intraoperatively, there was
devastating damage to the bowel due to the stone
passage. Therefore, the decision to strive for a two-
stage procedure was confirmed in order to get the

General Surgery 3azansuaxipypeisn © 2024 ¢ Nel (8)
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patient out of the life-threatening situation as
quickly as possible. The one-stage procedure is as-
sociated with increased morbidity and mortality
and is based on experience from a gallstone ileus
alone and without small bowel perforation [13].
A single center analysis of 29 cases of cholecysten-
teric fistula with and without gallstone ileus from
2010 to 2021 showed a gallstone impact on the in-
testinal system in 12 cases, which led to an ileus.
A small bowel perforation was not described in any
case. Five patients underwent laparoscopic proce-
dures, with three undergoing a laparoscopic entero-
lithotomy and two requiring conversion to an open
enterolithotomy. An open procedure was chosen for
the other 7 patients, and a one-stage procedure was
performed in 4 cases, which was associated with an
increased operating time, length of stay, and mor-
bidity. There is no mortality in the patient pool. In
the case of a cholecystoenteric fistula and gallstone
ileus, the authors recommend first relieving intes-
tinal obstruction and avoiding fistula closure until
the patient is in better condition [14]. The work-
ing group of Gonzalez-Uriquijo et al. came to the
same conclusion; the significantly increased mor-
bidity and mortality of the patients were decisive
here [11]. The right procedure is still the subject of
discussion today [15].

It is important to note that the persistence of
a cholecystointestinal fistula carries the potential
risk of retrograde cholecystitis and GB carcinoma
[5,7,8, 38]. However, these are data from before the
laparoscopic cholecystectomy era.

Nevertheless, in the majority of cases, there is
anatural closure of the fistula opening, as was shown
endoscopically in our case [27]. An increased carci-
noma risk has not been described since then [1]. The
relevant data was collected in the 1960s and 1970s.
The number of cholecystectomies has increased sig-
nificantly and therefore leads to such complications
and malignant degeneration much less frequently.
The question remains open as to whether the sec-
ond treatment is actually necessary for our patient.
Good surveillance of the patient and the high prob-
ability that she will survive the naturally healed fis-
tula, along with an average current life expectancy
of 83.4 years for women and another 9 years accord-
ing to [1], the cohort life table in Germany, and the
oldest documented patient being 76 years old when
a recurrence occurred, most likely do not warrant
repeat surgical intervention.
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OpHoeranHe JarapoCKOIiYHE JIIKyBAHHA
XOJIELIUCTOAYOAEHAIBbHOI PiCTyIN 3 1iepdOoparii€ro TOHKOI
KHUIIKU Ta PiOPUHO3HO-THIHHUM HEPUTOHITOM. JJOCIPKEHH I
OKPEMOT'O BUITIAJIKY

C.R. D. Demtroder!, M. Murnik!, P. Kirchmeyer!, U. Giger-Pabst?, D. Dajchin!

1St. Martin’s Hospital Dusseldorf, Himeuunna

2 University of Applied Sciences Dusseldorf, Himeuunna

7KOBUHOKAM’sIHA KMIIIKOBA HENIPOXIiJJHICTD € PIKICHUM YCKIAHEHHAM XOJIEHUCTUTY, IO PELUUBYE, TA OJHIEIO
3 HAUPIIKICHIMMX NPUYUH MEXAHIYHOI KUIIKOBOI HENPOXIiJHOCT], KA YACTIIllE TPAIUIAETHCA B OCI6 MOXHIIO-
ro BiKy. OIIMCAHO BMITAJJOK MHOXHWHHMX Iep@Opariifi MOpOKHLOI KMITKA BHACJIIOK OOCTPYKILil JKOBYUHUMH
KAMCHSAMU i BUITIAJIKOBOI'O BUSIBJICHHS AIICHAMKY/IAPHOI MyIIMHO3HOI HEOIUIA3il alleHMKCA BUCOKOI'O CTYIICHSL
Hackinbky HaM BiIOMO, 11€ NEPIINU OIMHUCAHUI BUIIAJOK JOCATHEHHA IIOBHOI'O OYKAHHA 32 JOIIOMOI'OIO JIaIa-
POCKOITIYHOI'O HiJIXO/LY.

JKinka, 83 pokuy, 3BEpHY/IACS /IO HAIIOTO BiUIIEHHS IIBHAKOI MEANYHOL JIOTIOMOI'H i3 CHJIBHUM OJIIOBAHHSM,
3aII0POM, HOTiPIIEHHAM 3aI'4/IbHOIO CTaHy. Ha KOMITIOTEPHHUX TOMOI'DAMAX BHSBJICHO IOTOBIIEHHS JKOBYHOI'O
MiXypa, YPaKEHHS, CIIPUYUHEH] apOOHOIO iH(EKIIIEIO 10 ABAHAAIATUIIAIO! KUIIIKH, MEXAHIYHY HEIIPOXIi/THICTb
TOHKOI KHIIIKU B MICIli IIEPEXO/Y B KIIyOOBY, TOTOBIICHUM i KaTbIIU(PiKOBAHNUH AIEHINUKC. Y 3B’13KY 3 BUCOKOIO
Hi03PpOI0 HA NIEPQOPALLIO JKOBUHOI'O MiXyPa 3 YTBOPEHHAM XKOBYHO-AYOACHAIbHOI HOPHLLi XBOPIl IIPOBEAECHO
EKCTPEHY EKCIIOPATOPHY JIAIAPOCKOIIIIO, KA BUABWIIA I1EP@OPALLiI0 TOHKOI KUIIKH B TPHOX BiJIIIaX 3 BUPA3-
HUM JIOKAJILHUM (PIGPUHO3HO-THIMHUM i KAJIOBUM IIEPUTOHITOM JIiBOI IOJIOBMHM KMBOTA. KOBYHMIT KaMiHb
OyJI0 BWIYYEHO Kpi3b NephOPOBAHY TOHKY KHIIKY. JIAITAPOCKONIYHO BUKOHAHO YACTKOBY PE3EKIII0 TOHKOL
KUIIKY Ta KIMHOBY PE3CKIIiIO CJIITOI KMIIKH. be3repepBHiCTh TOHKOI KMIIIKU BiJIHOBJICHO 34 JOIIOMOI'OIO aHi30-
MEPUCTAIBTUYHOI 6iYHOI EIOHOEIOHOCTOMIL. XBOPY BUIIMCAHO HA BOCbMY JJOOY IIiC/Is OIEParlil.

IMonpu nporpec y Bizyasizallil, JKOBUHOKAM SIHA KUIIKOBA HEMTPOXiAHICTh 3AIMIIAETHCS AiarHOCTUYHOIO IPO6-
J1IEMOIO. OCKUIbKM 3aXBOPIOBAHHSA TPAIUIAETHCA IIEPEBA’KHO B IIALIEHTIB JIITHLOI'O BiKY, )KOBYHOKAM sIHA KUIIIKOBA
HEIPOXiIHICTb 3AIMIIAETHCA OB A3aHOIO 3 BUCOKOIO 3AXBOPIOBAHICTIO Td CMEPTHICTIO. 3 [PKEPEJL JIITEPATYPU HE
3PO3YyMINIO, AKUI HMiIXi/T € ONTUMAIBHUM UL XipypridHOTO JIIKyBaHH:A O6i/Ii0OEHTEPATIbHOI HOPHII — OJHOETAII-
HHH YU IBOXCTAITHUI.

KIro49oBi ¢10Ba: XONELUCTOMITia3, OUTIOAUTeCTUBHA (PYCTYIIA (HOPHLA), J)KOBYUHOKAM SIHA KUIIIKOBA HEMTPOXIifl-
HiCTBb, Tepgopariist TOHKOI KUIIKH, Tpiaaa Pirnepa.
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In Ukraine, the share of patients with acute appendicitis is 89.1 % of the total number of patients with acute
surgical pathology. In modern surgical practice, early and late complications occupy the first place in the struc-
ture of acute surgical diseases of the abdominal organs, regardless of the age and gender of the patients, and the
postoperative mortality is on average 0.15 %. In the remote period after an appendectomy, despite the progress
of modern surgery, a very rare complication known as inflammation of the stump of the appendix can occur.

The patient, 25 years old, turned to the department of purulent surgery with complaints of a «<small wound» at
the site of the postoperative scar in the right inguinal area and minor purulent discharge from it. Four months
ago, in July, he was operated on for acute phlegmonous appendicitis. On November 1, after physical exertion,
the wound reappeared, and on November 3, the patient independently sought a consultation at the reception
department of the Clinical City Hospital No. 3. He was examined by a surgeon and hospitalized. During the revi-
sion of the wound, a tumor-like formation measuring 2.5x 3.0 x 2.5 cm, as well as the parietal peritoneum, was
revealed. Appendectomy was performed by the method of pouch ligation with drainage of the abdominal cavity
through a separate contraperture with polyvinyl chloride drainage. After the operation, a diagnosis was estab-
lished: abscess of the stump of the appendix, and external fistula of the anterior abdominal wall. The postopera-
tive wound healed with primary tension, and the sutures were removed.

The diagnosis of appendicitis may be mistakenly excluded from the clinical search due to the presence of
a postoperative scar after appendectomy. A clear clinical picture of acute appendicitis or the opening of a fis-
tula at the site of a postoperative scar in the right iliac region indicates the need for a computer tomography
of the abdominal organs with contrast to establish an accurate diagnosis and choose the correct treatment
tactics. The only treatment for inflammation of the appendiceal stump is a complete appendectomy with
appendix removal either by open or laparoscopic surgery, which should be performed urgently to avoid fur-
ther complications.
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appendectomy, stump appendicitis, intra-abdominal abscess, surgical treatment, diagnostics.

ARTICLE ° Received 2024-01-31 ® Received in revised form 2024-03-01
© 2024 Authors. Published under the CC BY-ND 4.0 license

inflammation of the appendiceal stump might occur.
Few surgeons have ever encountered this in their

In Ukraine, acute appendicitis (AP) accounts for
89.1 % of the total number of patients with acute

surgical pathology. In modern surgical practice, ear-
ly and late complications take the first place in the
structure of acute surgical diseases of the abdominal
cavity, regardless of the age and gender of the pa-
tients, and the postoperative mortality rate is 0.15 %
on average [1, 2]. In the long run, following an ap-
pendectomy, despite the advancements in modern
surgery rare and infrequent complication known as
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practice. Even at the dawn of surgical treatment
for acute appendicitis, surgeons of that time wrote
about this pathology in their works. 48 clinical cases
of this pathology have been reported in the contem-
porary medical research literature [3, 5, 6].
Postoperative complications present a chal-
lenge in abdominal surgery as they interfere with
predicting the course and the surgical treatment of
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abdominal emergencies. According to O. S. Balogun
et al. (2019) [4], their number is 28.5 %, with such
complications as suppuration of the surgical wound
in 18.6 %, wound dehiscence in 15.2 %, and intra-
abdominal abscess in 13.5 % of patients.

Clinical case

A 25 y.0. male patient presented to the Department
of Purulent Surgery complaining of a «<small wound»
at the site of the postoperative scar in the right in-
guinal area and minor purulent discharge from it.

According to the anamnesis, he underwent sur-
gery for acute phlegmonous appendicitis four
months ago. The early postoperative period was un-
eventful. On the fifth day, he was discharged in satis-
factory condition. The postoperative wound healed
with primary tension, and the sutures were removed
on the seventh day. The patient reported that
two months after the surgical treatment, a «small
wound» «opened» for no apparent reason at the site
of the postoperative scar, and there was also minor
purulent discharge from it. That was the cause of
his appointment with the surgeon at the polyclinic.
The ligature was removed during a wound revision
procedure. A ligature fistula at the site of the post-
operative scar was diagnosed. The application of
dressings, drainage of the wound with an antiseptic
Decametoxinum, and oral administration of Leflox-
acin 500 mg promoted wound healing by second-
ary tension. On November 1, after physical exertion
(playing football), the wound appeared again, and
on November 3, the patient independently sought
consultation with the Department of Purulent Sur-
gery at Kyiv City Clinical Hospital No. 3, where he
was examined by a surgeon and hospitalized.

On examination, from the side of the digestive
organs, there is no pathology. Auscultation and per-
cussion are unchanged. A digital rectal examination
shows no pathology

The right inguinal area has a postoperative scar but
no signs of perifocal inflammation. In the lower third,
there is a fistula tract up to 0.1 cm with a minor puru-
lent discharge. Skin hyperemia and edema is absent,
as is pain syndrome during palpation, and there are
no signs of peritoneal irritation. A ligature fistula at
the site of the postoperative scar is initially diagnosed.

To prepare for the surgical procedure, the patient
underwent clinical and laboratory examinations.
CDC on November 3: HB — 148 g/I, glucose —
5.2mmol/1, leukocytes — 6,7-10%/1, rod cells — 4 %,
segment cells — 70 %, eosinophils — 1 %, lympho-
cytes — 24 %, monocytes — 1 %.

According to the ultrasound of the abdominal
cavity, in the right iliac region, in the projection of
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the postoperative scar at a depth of up to 3.5 cm,
a hyperechoic formation measuring 1 x 1.5 cm with
clear contours is visualized. Free fluid is not de-
tected. X-ray of the organs of the abdominal cavity
with identification of the fistula tract with sodium
amidotrizoate contrast: free gas and Kloiber’s cups
are not detected; an accumulation of contrast in the
form of a «mace» is noted, with a high probability in
the abdominal cavity in the right iliac fossa (Fig. 1).

Based on the results of the instrumental research
methods, the patient was prescribed a CT scan with
contrast enhancement to confirm or exclude the lo-
calization of the pathological process in the abdomi-
nal cavity and to determine the extent of the surgi-
cal treatment (Fig. 2).

Figure 1. X-ray of the abdominal organs with fistula
contrast with an iodine-containing radiopaque agent

Figure 2. CT of the organs of the abdominal cavity
with contrast enhancement
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The blue arrow in the photo indicates the skin de-
fect and the external opening of the fistula. The red
arrow in the photo indicates the accumulation of
contrast in the right iliac fossa, and the radiologist’s
conclusion led the diagnosis of an abdominal abscess.

On November 4, the patient underwent surgi-
cal treatment following diagnostic procedures. After
treatment of the operative field, the postoperative
scar was excised together with the fistula tract to the
aponeurosis. The abdominal cavity was opened in lay-
ers. The wound revision showed a tumor like forma-
tion measuring 2.5 x 3.0 x 2.5 cm with even margins of
adense consistency fused with the dome of the cecum,
and the parietal peritoneum was revealed too. As a re-
sult of the separation of the formation up to 3.5—4.0
cm, the appendiceal stump, which was located subse-
rosally in the wall of the cecum, was found (Fig. 3).

Removal of the appendiceal stump was performed
by the purse-string ligation method abdominal cav-
ity drainage through a separate contraperture with
polyvinyl chloride tube drainage.

After the surgery, a diagnosis was determined: an
abscess of the appendiceal stump and an external
fistula of the anterior abdominal wall.

Therapy was prescribed in the postoperative pe-
riod for 3 days: Moxifloxacin 400 mg intravenously
once a day; Enoxaparin sodium 0.3 subcutaneously
once a day; Pantoprazole 40 mg intravenously once
a day; and Dexketoprofen 50 mg IV 3 times a day.
The drain was removed on the second day.

Treatment outcomes

The patient was discharged for outpatient treatment
on the fifth day after the operation. On the eighth
day, he was examined in the hospital; the postopera-
tive wound healed with primary tension, and the
stitches were removed. The patient had follow-up
exams at 6 and 12 months post-surgery, including an
abdominal cavity ultrasound (no pathology).

Figure 3. Immobilized dong» appendiceal stump:
1 — stump itself, 2 — stump abscess

68

Discussion

Although appendectomy is the most used and fre-
quent surgical operation in the world, it still does
not exclude the possibility of complications in the
postoperative period [1, 2]. One of the rarest com-
plications of this operation is the formation of an ab-
scess of the appendix stump. According to Truty MJ,
[8] the condition is accompanied by clinical appen-
dicitis in patients with a history of appendectomy.
This can lead the surgeon to make the wrong deci-
sion. After all, he is sure that the patient’s appendix
has already been removed. In the scientific medical
literature, there is no clear definition of the etiology
of the formation of an abscess in the stump of the
appendix. According to Kurt E. Roberts [7], there
are two main intraoperative factors for the occur-
rence of stump appendicitis: 1) incorrect identifica-
tion of the appendix; 2) incomplete removal of the
appendix, that is its resection. In general, the main
hypotheses for the occurrence of this pathology are:
less often — poor surgical technique (ignorance of
the basic aspects of appendectomy), more often —
the choice of incorrect patient management tactics
(dense appendicular infiltrate, in which it is techni-
cally impossible to perform a full appendectomy).
It is these two aspects, in our opinion, that encour-
age surgeons to perform resection of the appendix,
which subsequently creates the risk of an abscess of
the appendix stump. In most cases, patients have an
acute appendicitis clinic, which allows for a better
diagnosis of the patient’s condition and a diagnosis
of appendix stump abscess.

Authors such as Kurt E. Roberts et al. [ 7] suggest
performing a CT scan of the abdominal wall and
cavity to determine the exact size and location of
the appendix or its stump.

The diagnosis of AP can be mistakenly excluded
due to the presence of a postoperative scar after
an appendectomy. A clear clinical pattern of acute
appendicitis or a fistula opening at the site of the
postoperative scar in the right iliac region directly
indicates the need for a contrast-enhanced CT of
the abdominal cavity. A full-scale appendectomy by
open or laparoscopic surgery is the only method for
managing an inflamed appendiceal stump.

Compliance with the basics of deontology, such as
accurate medical recording and informing patients
about intraoperative issues or difficulties, is also impor-
tant for facilitating diagnosis and further treatment.

Conclusions

Inflammation of the «long» appendiceal stump re-
mains a potential complication in the long run after
appendectomy.
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Onuc KIiHIYHOT'O BUIIAJKY XipYypPIri4yHOI'O JiKyBaHHA 3aI1AJICHHA
KyKCH 9€pPBONOAIOHOIO BiIPOCTKA

O.1I. Creuenxo, 10.1I1. ITiopa, C. JI. Kinazep, M. C. KpuBonycros, €. C. IIpuxoabko
Hamionampanit mepanamii yaisepeureT iMeri O. O. Boromoubirsa, Kuis

B Vkpaini Ha 4aCTKy IALi€HTiB 3 TOCTPUM AIICHANIUATOM Ipuriagae 89,1 % Bi 3araabHOI KUIBKOCTI XBOPUX i3
TOCTPOIO XiPyPrivyHOIO HATOJIOLIEI0. Y CyYaCHIN XipypriyHii IPaKTULIl PAHHI T MMi3Hi YCKIaJHCHHS [OCIAAI0Th
HepIIe MiCHe B CTPYKTYPi TOCTPUX XipyPriyHUX 3aXBOPIOBAHbL OPIAHIB YCPEBHOI ITIOPOKHUHN HE3AJICKHO Bij]
BIKYy T4 CTaTi XBOPHX, 4 MiCJIAONEPALiNHA JICTAIbHICTD CTAHOBUTD y cepenanbomy 0,15 %. V BingaseHu nepioy,
iCIISL AIICH/ICKTOMIT, HE3BAXKAIOYM Ha IIPOI'PEC CYyYACHOI Xipyprii, MOKe BUHUKHYTHU JIyKE PiIKICHE YCK/IAIHCHHS,
BiZIOME 4K 3aMAJICHHs KyKCH Y€PBOIIOIOHOTO BiZJPOCTKA.

XBopuii, 25 POKiB, 3BEPHYBCA 0 BiIIIEHHs THINMHOI Xipyprii 3i ckapramu Ha «IpiOHy PaHKy» HA MICIIi MiC/s-
ONepaLiftHOro pyolst B IPaBiil MAXBUHHIN AUIAHIN TA HE3HAYHI THIMHI BUAUIEHHA 3 Hel YOTUPH MiCALli TOMY,
B JIMIIHI, IIPOOIEPOBAHUN 3 IPUBOAY I'OCTPOIO (PIEIrMOHO3HOIO aAllCHAULIUTY. [Iepmoro jaucronaga Iicis
(Pi3UYHOIO HABAHTAKECHHA PaHd BUHUKIA IIOBTOPHO, 4 3 JIMCTOIIAJA MALIEHT CAMOCTIMHO 3BEPHYBCS HA KOH-
CYJIBIAIIiIo O NPHUMMAIBLHOIO BiIIUICHH KIiHIYHOI MiCBKOT JIiKapHi Ne 3. OIIsIHyTHH XipyproMm i rocIiirasnizosa-
HuU. [Ipu peBisii paHU BUABIEHO MYXJIMHOMIOAIOHE YTBOPEHHS PO3MIPOM 2,5 % 3,0 X 2,5 CM, 4 TAKOK IIPUCTI{HKOBY
O4YEPEBUHY. AIIEHIEKTOMII0O BUKOHAHO METOAOM KHCETHOI IIEPEB’I3KU 3 JPEHYBAHHAM YEPEBHOI IIOPOKHUHU
OKPEMOIO KOHTPANEPTYPOIO 3 NOBIHUIXJIOPUIHUM JpeHaxeM. ITicisa onepariii BCTAHOBIEHO AiarHO3: A0CLEC
KYKCHU 49EPBONOAIGHOIO BiIPOCTKA, 30BHIIIHA HOPHUIIA MEPEAHbOI YEPEBHOI CTiHKU. [licasonepaiiifina paHa
3@KWIA IIEPBUHHUM HATATOM, IIIBH 3HATO.

JliarHo3 aneHuIuTy MOKe 6yTH MTOMIJIKOBO BUIYYEHHN 3 KIIHIYHOI'O TTONIYKY YEPE3 HAABHICTD MiCIAONEPALIii-
HOTO PyOL MiC/s aneHAeKToMil. YiTka KIiHIYHA KAPTUHA TOCTPOTO ANEHJUIIUTY 400 BiIKPUTTA HOPUIIi HA MiCIIi
HiCIAONEPALIMHOIO pyoLsd B NPaBil 3AyXBUHHIN JUIAHIL BKA3ye€ Hd HEOOXiAHICTb MPOBEAECHHA KOMITIOTEPHOL
TOMOTPadii OPraHiB 4EPEBHOT MOPOKHUHU 3 KOHTPACTYBAHHSM JIJII BCTAHOBJIEHHA TOYHOT'O JIiaTHO3Y Ta OOPAHHA
HPAaBWIBHOI JIKYBAIbHOL TAKTUKU. [TOBHOIIIHHA, AaTIEH/ICKTOMIS 3 BUJJAJICHHIM YEPBOIMO/IIOHOT'O Bi/IPOCTKA, AIICH-
JIEKTOMisI BIIKDUTHUM XipyPridHUM HUIAXOM 400 JIATAPOCKOIIYHO € €IMHUM METOJOM JIIKyBAHHS 3AITAJIEHHA KyKCH
4EPBOINOIIGHOTO BiIPOCTKA T4 MA€ IPOBOAUTUCH B YPTEHTHOMY NOPAAKY 171 YHUKHEHHSA ITOAABIITNX YCKIaJHEHD.

KiIr090Bi ¢/10Ba: a1IeH/ICKTOMIf, 40CIIEC KyKCU ATIEHIMKCA, BHYTPIITHbOYEPEBHUH A0CILIEC, XipypridyHE JIiKyBaH-
HS, IiarHOCTHKA.
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Acute pancreatitis is a common disease that occurs in 5—10 % of patients with urgent pathology of the abdomi-
nal cavity. The most prevalent metabolic disorders affecting this group of patients are hypermetabolism and
hypercatabolism syndromes, which are accompanied by excessive consumption of carbohydrates, fats, and
amino acids, increased oxygen intake, and carbon dioxide production.

OBJECTIVE — to analyse the current state of the problem of nutritional support for patients with acute pancreatitis.

The degree of nutritional disorders in patients with acute pancreatitis varies depending on the etiological fac-
tors and severity of the disease, necessitating a differential approach to their correction. Patients with acute
pancreatitis experience disruption of the intestinal microflora due to the antibiotic therapy, nutrient and fiber
deficiency, and lack of microbial antagonism. This disruption leads to excessive growth of bacteria, particularly
gram-negative microflora. The effectiveness and safety of enteral tube feeding are determined by a complex of
factors: the timing of recovery of peristalsis and the absorption function of the intestinal wall, the type of mix-
ture, and the method of its administration. Restoration of intestinal absorption in patients with severe acute
pancreatitis occurs on average 48 hours after the start of complex conservative therapy. The use of antiflatulents
as part of a mixture for enteral nutrition allows to improve the laboratory indicators of blood serum and reduce
the frequency of intestinal complications on the 7th day by 21.5% (3*>=4.88, 95 % CI 2.3—39.5, p=0.03). Naso-
gastric nutritional support in patients with severe acute pancreatitis is safe and leads to a 25.8 % reduction in the
incidence of local infectious complications (3?=4.59, 95 % CI 2.43—45.53, p=0.03), length of hospital stay by
16 days (p=0.04), and deaths by 21.4% (x>*=4.13, 95 % CI 0.81—39.68, p=0.04) in comparison with parenteral
nutrition. Nutritional support should be started with nasogastric administration of a food mixture, and in case
of complications (intolerance, aspiration, etc.), nasojejunal administration. Parenteral nutrition should be used if
enteral nutrition is impossible or not tolerated.
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acute pancreatitis, nutritional support, enteral nutrition, complications.
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Acute pancreatitis (AP) is a widespread disease that
occurs in 5—10% of patients with urgent pathol-
ogy of the abdominal cavity [39]. According to the
revised classification of AP (Atlanta, 2012), which
was proposed by the «Acute Pancreatitis Classifica-
tion Working Group», three degrees of severity of
the course of the disease are distinguished: moder-
ate (mild), moderate and severe, while in the gener-
al structure of the disease, severe AP occupies from
10 % to 20 %, accompanied by a high risk of complica-
tions (up to 50 %) and deaths (40—70 %) [9, 11]. The
most prevalent metabolic disorders affecting patients
with AP are hypermetabolism and hypercatabolism
syndromes, which are accompanied by excessive
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consumption of carbohydrates, fats, and amino acids
as energy substrates, a significant increase in oxygen
intake and carbon dioxide production, and increased
nitrogen loss with urine [21]. In turn, the goal of nu-
tritional support in patients with AP is prevention of
catabolic processes, correction of negative nitrogen
balance, reduction of inflammation, and improvement
of treatment results [61]. Despite the publication of
a large number of studies devoted to the nutritional
support of patients with AP, this topic remains debat-
able among practicing doctors, the vast majority of
whom continue to adhere to the principle of the need
for complete restriction of enteral nutrition (EN)
(starvation) in this category of patients [13, 62].
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OBJECTIVE — to analyse the current state of the
problem of nutritional support for patients with
acute pancreatitis.

The review of articles on AP published up to
November 2023 in the PubMed, Web of Science,
and EMBASE databases was carried out using the
specific search terms «acute pancreatitis», «nutri-
tional support», «enteral nutrition», and «compli-
cations». Qualitative and quantitative data were
obtained through iterative interpretation of each
article. This prevented the loss of potentially valu-
able information.

Pathophysiology of metabolic disorders
in patients with acute pancreatitis
The occurrence of hypermetabolism and hyperca-
tabolism syndromes in patients with AP is primar-
ily associated with the release of pro-inflammatory
cytokines, which leads to an increase in energy
consumption and basic metabolism, which depend
on both the severity of the course and the dura-
tion of the disease [21, 50]. Thus, in case of sepsis,
as a complication of AP, in 80 % of patients there is
an increase in protein catabolism and an increase in
nutritional needs [47]. In turn, a long-term negative
nitrogen balance leads to the deterioration of the
course of AP and increases the risk of fatal cases [45].

Focusing on glucose metabolism in patients with
AP, it should be noted that it is associated with both
increased energy needs and damage to the cells of the
islets of Langerhans. As a result of a complex meta-
bolic reaction to the inflammatory process in the pan-
creas and surrounding tissues, endogenous glyconeo-
genesis increases [18]. In turn, exogenous glucose is
an important source of energy, but it can only partial-
ly counteract the increase in glyconeogenesis and the
destruction of proteins in response to inflammation.
At the same time, the introduction of a large amount
of glucose can cause an increase in oxygen consump-
tion and carbon dioxide production and be one of the
causes of acute respiratory failure. In addition, the oc-
currence of hyperglycemia is possible, which deepens
metabolic disorders and is an aggravating factor in
the risk of infectious complications [16, 34].

According to literature data, with the develop-
ment of hypermetabolism syndrome in patients with
AP, energy consumption can increase by 77—158 %
[1]. When calculating nutritional support, it is rec-
ommended to take into account the following con-
sumption norms [2]:

energy consumption in the amount of 25—
35 kcal /kg of body weight /day;
consumption of carbohydrates — 3—6 g/kg of

body weight/day (blood serum glucose concentra-
tion should not exceed 10 mmol/L);
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protein consumption — from 1.2 to 1.5 g/kg of
body weight/day (requires correction in the devel-
opment of acute kidney or liver failure);

fat consumption — 2 g/kg of body weight/day
(the blood serum triglyceride level should not ex-
ceed 12 mmol/L).

Pathogenetic features of the occurrence

of purulent-septic complications in patients
with acute pancreatitis and their connection
with enteral nutrition

Special consideration should be given to the latest
studies on the problem of infected necrotic foci and
the development of the systemic inflammatory re-
sponse syndrome (SIRS) in acute aseptic necrotic
pancreatitis. Thus, microbial translocation from the
lumen of the small intestine is considered to be one
of the causes of infection of necrotic foci. This phe-
nomenon was first described by Durwandiring in
1881 [41]. In turn, R. Berg defines translocation as
«the passage of viable bacteria and their toxins from
the gastrointestinal tract through the mucous mem-
brane to the surrounding tissues of the body (in the
mesenteric lymph nodes, circulatory system, liver,
and spleen)» [59]. There is also research devoted
to the study of microbial translocation from the lu-
men of the small intestine in the etiopathogenesis of
multiple organ failure syndrome (MODS) in criti-
cal conditions [29].

The main factors that ensure the barrier prop-
erties of the intestinal mucosa include an intact
epithelial layer, the presence of lymphocytes, mac-
rophages, and neutrophils produced in <«Peyer’s
plaques» and located in the submucosal layer, and
a normally functioning lymphoid tissue system as-
sociated with the intestine (gut-associated lym-
phoid tissue, or GALT) [65].

The barrier properties of the intestinal mucosa
can be compromised due to the following factors
[60, 66]:

inadequate perfusion (microcirculation) and
oxygenation of organs of the gastrointestinal tract;

excessive bacterial growth;

long-term lack of nutrients in the lumen of the
gastrointestinal tract (enterocytes are fed directly
from the chyme);

impairment of local and general immunity.

These factors lead to the infection of necrotic
foci and the development of purulent-septic com-
plications, SIRS, and MODS [12]. The main causes
of intestinal ischemic disorders in AP are: systemic
toxic effects of inflammatory mediators (free per-
oxide radicals, cytokines, activated neutrophils),
systemic intestinal blood supply disorders (arterial
hypotension, centralization of blood circulation,
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decreased cardiac output), microcirculation disor-
ders due to excessive release of cytokines and vaso-
active substances, and elastase activation (Fig. 1)
[59]. Ischemia leads to anaerobic metabolism, aci-
dosis, and a decrease in the energy reserves of cells,
which leads to irreversible changes. These changes
occur quickly, and on the 4th day after the onset
of the disease, atrophy of the intestinal mucosa and
lymphoid tissue develops [49]. Morphological ex-
amination of the intestinal mucosa reveals exfolia-
tion of necrotic enterocytes and the formation of
erosions and ulcers, i.e., inflammation of the mu-
cosa, which aggravates the phenomenon of bacte-
rial translocation. This is also facilitated by general
immunosuppression, microcirculation disorders,
and excessive bacterial contamination as a result of
dysbacteriosis, which may worsen with the use of
antibiotic therapy [56].
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Figure 1. The relationship between acute pancreatitis
and gut microbiota [28]
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In inflammatory bowel diseases, there is an im-
munological imbalance characterised by increased
production of pro-inflammatory cytokines (IL-6,
IL-12) and decreased synthesis of anti-inflamma-
tory cytokines (IL-4, IL-10, IL-11), resulting in an
aggressive immune response to normal intestinal
microflora [63].

The migration of bacteria through the intestinal
wall is influenced by the number of microorganisms
and the stability and competitiveness of the micro-
flora. Normally, intestinal bacteria, together with the
epithelium, form a natural protective barrier against
exogenous microorganisms. With AP, the stable bal-
ance of the intestinal microflora is disrupted due to
antibiotic therapy, a deficit of nutrients and fibre, and
a lack of inter-microbial antagonism, leading to ex-
cessive bacterial growth and an advantage in the mi-
crobial population of gram-negative microflora [62].
This increases the risk of microbial translocation and
the occurrence of purulent-septic complications [51].

In modern literature, there are many clinical
studies according to which EN prevents degen-
erative changes in the intestinal mucosa, contrib-
utes to the normalisation of the immune response,
and improves the state of the immune system as
a whole [35]. As previously stated, fluid sequestra-
tion causes a reduction in the volume of circulating
blood in patients with AP. In this case, intestinal
ischemia occurs, which leads to a decrease in the en-
ergy potential of enterocytes and the activation of
lipid peroxidation. The cells of the intestinal muco-
sa are deprived of energy substrates and the ability
to maintain intercellular contacts. In turn, the entry
of the nutrient mixture into the intestines increases
both mesenteric blood circulation and the energy
potential of enterocytes [36].

Thus, EN effectively restores the body’s energy
and plastic needs, is physiological, prevents atro-
phic processes, and improves the barrier character-
istics of the intestinal mucosa.

Peculiarities of enteral nutrition in patients
with acute pancreatitis
Although the administration of glucose, proteins,
and lipids is a necessity for patients with AP, EN has
long been considered dangerous because of possible
stimulation and increased secretory activity of pan-
creatic cells. However, it has now been proven that
the introduction of glucose or food mixtures con-
taining amino acids and lipids into the small intes-
tine is well tolerated by patients with AP and causes
weak stimulation of pancreatic cells [44, 54].

It should be noted that the intravenous administra-
tion of carbohydrates, proteins, and fats also does not
cause an increase in the secretory activity of pancreatic
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cells, and in the case of the administration of protein
hydrolyzate, the effect of their suppression occurs.
However, with intravenous administration of glucose
in patients with a severe course of AP, there is a risk of
hyperglycemia due to insulin resistance, which is ob-
served in patients with critical conditions [64].

The disadvantages of using parenteral nutrition

in patients with AP are [26]:

the need to transfuse large volumes of fluid,
which is not always possible in elderly patients and
in patients with severe concomitant (cardiovascu-
lar and pulmonary) pathology;

patient’s hypersensitivity to different compo-
nents in the solutions for parenteral nutrition;

the risk of phlebitis, thrombosis, embolism,
and angiogenic sepsis;

the risk of developing hyper- and hypoosmo-
lar conditions and aggravation of acid-alkaline bal-
ance disorders;

trophic and degenerative changes in the in-
testines, suppression of normal flora, bacterial con-
tamination.

Notwithstanding the aforementioned challenges in
facilitating access for EN, the introduction of a food
mixture into the gastrointestinal tract is currently re-
garded as the most justifiable course of action.

The effectiveness and safety of EN in patients
with AP depend on a complex of factors: the type of
mixture, the method of administration of the mix-
ture, the timing of recovery of peristalsis, and the
absorption function of the intestinal wall.

Depending on their composition and energy val-
ue, mixtures for EN are classified as [30]:

standard isocaloric mixtures (correspond to
daily needs under normal conditions with the pre-
served function of the gastrointestinal tract);

hypercaloric mixtures (contain an increased
number of proteins and energy with a limited
amount of liquid);

mixtures with increased protein content, en-
riched with trace elements, glutamine, arginine, and
omega-3 fatty acids (indications for use are critical
and immunodeficient states);

mixtures with a low content of fats and carbo-
hydrates, containing dietary fibres (prescribed for
patients with diabetes);

mixtures with high fat content and low carbo-
hydrate content (prescribed for lung function disor-
ders at the stage of decompensation);

mixtures with alow content of aromatic amino
acids and an increased content of amino acids with
a branched chain (prescribed for liver failure);

oligomeric mixtures containing dipeptides,
tripeptides, and several amino acids (prescribed for
disorders of the gastrointestinal tract);
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immunostimulating  hypocaloric  mixtures
with increased glutamine content (prescribed in
critical conditions).

Depending on their formula, polymer mixtures
(containing elements of whole protein, partially
split starch, triglycerides, vitamins, macro- and mi-
croelements) are distinguished from semi-elemental
and elemental mixtures (containing short peptides,
crystalline amino acids, dextrose, oligosaccharides,
essential fatty acids, and medium-chain triglycer-
ides) [46]. It should be noted that for the absorption
of polymer mixtures, their enzymatic processing in
the intestines is necessary, while semi-elemental and
elemental ones are already pre-hydrolyzed. Thus,
polymer mixtures include Nutrilan (Germany), Nu-
trison (Holland), Nutren 1.0 (Switzerland), Isocal
(Netherlands), and others (the osmolarity of the
mixtures is 380 mosm/L, pH 6, 8). Semi-elemental
and elemental include Peptamen (Switzerland), Re-
abilan (USA), Alfare2 (Switzerland), Pepli-2000
(Netherlands), and others (the osmolarity of the
mixtures is 315 mosm/L, pH 7.6) [3].

Numerous studies are currently comparing the
effects of elemental, semi-elemental, and polymer
mixtures used in the enteral nutrition of patients
with AP [43]. As a rule, the authors prefer semi-el-
emental and elemental mixtures, explaining this by
the fact that these mixtures cause less stimulation of
the pancreas. This is due to the low fat content and
the presence of free amino acids instead of intact pro-
teins, which bind to free trypsin in the intestine and
cause both a decreased level of trypsin and acidity
in the stomach. However, according to the results of
other studies, any type of food mixture introduced
into the gastrointestinal tract causes a certain stim-
ulation of the pancreas [37]. However, according
to other publications, using polymer combinations
rather than semi-elemental or elemental mixtures
does not raise the risk of infectious complications or
mortality in patients with AP [3, 4].

Some attention is paid to the gastrointestinal
tract, where the food mixture is introduced. EN can
be done through a tube inserted into the stomach,
duodenum, or small intestine [7, 13]. There are also
operative techniques for applying a gasto- or jeju-
nostomy by an open or laparoscopic approach [53,
62]. It should be noted that probes with a large di-
ameter can create significant discomfort for the pa-
tient, while probes with a small diameter often be-
come impenetrable. Endoscopic techniques for in-
serting food probes have become popular in recent
years. However, in the first 24 hours after endoscop-
ic nasointestinal probe fitting, 15—25 % of patients
experience dislocation of the latter in the shunt [5].
There is also conflicting evidence regarding the
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feasibility of nasogastric tube feeding. There are
anumber of contraindications to the nasogastric ad-
ministration of food mixtures: the presence of large
gastric residual volumes (over 500 mL/6 hours),
abdominal pain or vomiting due to delayed gastric
emptying, and the inability to meet the patient’s
energy needs within 72 hours from the start of en-
teral nutrition (< 70 % based on 25 kcal /kg of body
weight during hospitalisation) [42, 43]. Some au-
thors indicate that the introduction of a mixture
for enteral nutrition into the stomach or duodenum
leads to stimulation of pancreatic secretion and in-
creases the risk of aspiration pneumonia (observed
in 6—8 % of patients) [33] and respiratory failure
(observed in 25.8% of patients. The assessment
was carried out according to the Marshall scale:
Pa0O,/FiO, <300 mm Hg, score >2) [31].

Traditionally, it is believed that the introduction
of the mixture into the cavity of the small intestine
20—120 cm distal to the ligament of Treitz does not
cause a stimulating effect on the pancreas (it is pos-
sible to avoid the cerebral, gastric, and intestinal
phases of secretion, but the synthesis of secretin and
cholecystokinin-pancreozymin is inhibited [37, 38].
At the same time, the statement about creating «rest
for the pancreas» in AP is currently being revised
[52]. It has been suggested that despite inflammation
and/or necrotic changes, the pancreas continues to
produce enzymes in response to stimulation. How-
ever, animal studies in the experimental modelling of
AP showed that the exocrine secretion of the pancre-
as is inhibited when inflammation occurs, even when
stimulated by cholecystokinin [20]. Other studies in-
dicate inhibition of trypsin synthesis in patients with
AP, especially in the case of acute necrotizing pancre-
atitis, but the rate of appearance of newly synthesised
trypsin remains unchanged [37, 38, 48].

Hence, the lack of deterioration in the health
status of individuals with AP who are administered
EN can be explained by the decreased pancreatic re-
sponse to food mixtures and the reduced secretory
response to basal indicators.

At the same time, there are studies that prove the
absence of a reliable difference in the frequency of
complications and deaths when using the nasogas-
tric or nasojejunal method of introducing a mixture
for nutrition in patients with AP [27].

In our clinic, a study was conducted comparing
the effectiveness and safety of nasogastric feeding
mixtures in patients with a severe course of AP
[22]. According to the results of the study, it was
established that the provision of nasogastric nu-
tritional support in patients with a severe course
of AP leads to a decrease in the frequency of local
infectious complications by 25.8 % (yx*=4.59; 95 %
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CI 2.43—45.53; p=0.03), the duration of multiple
organ failure by 3.1 days (p<0.001), the duration
of hospital stay by 16 days (p=0.04), and deaths by
21.4% (3*=4.13;95% CI 0.81—39.68; p=0.04) in
comparison with parenteral nutrition. In addition,
no significant difference was found between the fre-
quency of occurrence of local infectious complica-
tions and deaths, the duration of MODS, and the
length of stay of patients in the hospital when com-
paring nasogastric and enteral administration of
food mixtures in patients with a severe course of AP.
There are also many studies devoted to the tim-

ing of the introduction of food mixtures in patients
with AP. Thus, according to modern views, enter-
al nutrition should be started as early as possible
(24—72 hours from the moment of hospitalisation)
compared to parenteral nutrition [19]. Early onset
of EN (up to 48 hours from the moment of hospi-
talisation) in patients with a severe course of AP is
associated with a decrease in the frequency of infec-
tious complications by 24 % and mortality by 32 %
[18, 55]. However, today there are no clear crite-
ria for the onset of EN in this category of patients.
Thus, some authors emphasise that factors that in-
dicate the possibility of starting the administration
of enteral mixtures are the appearance of peristalsis
and a decrease in intra-abdominal pressure below
10 mm Hg [10]. At the same time, it should be noted
that restoration of intestinal absorption can occur
at a later time, and this is dangerous due to the oc-
currence of a number of complications [40, 55]:

disorders of the gastrointestinal tract in the
form of nausea, vomiting, occurrence of gastro-
esophageal reflux, gastrointestinal bleeding, and in-
creased pain (occurs in 30—38 % of patients);

the occurrence of injuries of the upper parts of
the gastrointestinal tract and respiratory tract with
the development of rhinitis, pharyngitis, esophagi-
tis, pulmonary aspiration, erosions and perforation
of the esophagus, displacement, and obliteration of
the feeding probe (2—10 %);

occurrence of infectious complications in the
form of parotitis, otitis, sinusitis, aspiration pneu-
monia, and microbial contamination (6—8 %);

aggravation of metabolic disorders in the form
of disturbances in the metabolism of calcium, magne-
sium, phosphorus, fluid balance, occurrence of hyper-
osmolar states, hyper- or hypoglycemia (10—15 %);

occurrence of intestinal complications in the
form of large residual volumes — 39 %, diarrhea —
14.7 %, flatulence — 13.2 %, vomiting — 12.2 %, re-
gurgitation — 5.5 %.

Early use of EN in patients with AP can also cause

the emergence of digestive and dynamic types of in-
creased gas formation in the gastrointestinal tract
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[58]. This is explained by the fact that the introduc-
tion of a mixture for nutrition can cause an imbal-
ance between the bacteria that participate in the
production of gases and their absorption. In turn,
the combination of maldigestion and malabsorption
syndromes and reflex suppression of intestinal mo-
tility against the background of AP lead to a disor-
der of gas transportation and absorption [15]. Liquid
fecal masses, which are located in the intestines and
contain various organic compounds consisting of
proteins, fats, and carbohydrates, contribute to the
formation of a large number of bubbles of various
diameters, surrounded by mucus (foam). The bub-
bles cover the epithelial layer of the intestinal wall
and lead to disorders of parietal digestion and the
absorption of nutrients [8]. Therefore, determining
and assessing the recovery of intestinal absorption
can be one of the main criteria for the initiation of
enteral tube feeding in patients with AP. There are
known methods of assessing the recovery of intesti-
nal absorption using labelled radioisotopes (Cu67-
ceruloplasmin, Cr51-albumin) or by the level of ab-
sorption and secretion of disaccharides (lactulose/
mannitol) that are not metabolised (in this case,
the state of the urinary system should also be taken
into account) [6]. The test using disaccharides is
carried out as follows: 5.0 g of mannitol and 5.0 g of
lactulose, dissolved in 100 ml of distilled water, are
introduced into the probe. Urine is collected within
6 hours after administration of the mannitol and
lactulose solutions. The analysis is carried out by the
method of ion chromatography with a pulsed am-
perometric detector. Mannitol passes through the
intestinal epithelium by passive transport. The aver-
age absorption rate is 14 %. Lactulose, being a larger
molecule, is, on the contrary, poorly absorbed in the
intestines. The degree of its absorption is less than
1 %. Therefore, the lactulose/mannitol ratio in urine
is normally less than 0.03 [17].

There is also a way to assess the restoration of
intestinal absorption by determining the fasting
glucose level two hours after exercise (introduction
of glucose into a feeding tube at a dose of 1 g/kg of
the patient’s body weight). An increase in the level
of glucose in blood serum after 2 hours is a sign of
restoration of intestinal absorption (restoration of
the enzyme activity of intestinal disaccharidases)
[14]. However, the use of this method is limited
in the case of fluctuations in the level of glucose,
which can be observed against the background of
the course of AP and other accompanying patholo-
gies (Itsenko-Cushing syndrome, diabetes, hyper-
thyroidism, acromegaly, etc.).

Due to the significant limitations and low ef-
ficiency of the aforementioned tests, which can
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be attributed to a variety of factors, the search for
objective criteria to initiate enteral tube feeding in
patients with AP should be aimed at assessing the
restoration of intestinal absorption.

We conducted a study, the purpose of which was
to determine the timing of the recovery of intestinal
absorption as one of the main criteria for the ini-
tiation of EN in patients with AP and to improve
the results of the complex treatment of patients by
preventing its complications [23]. It was found that
in the vast majority of patients with AP (70.6 % of
patients in the main group and 69.7 % of patients
in the comparison group), recovery of intestinal ab-
sorption occurs on average 48 hours after the start
of complex conservative therapy, so this time is op-
timal for the beginning of EN (Table).

To determine the beginning of intestinal absorp-
tion, we developed our own method using a 3 % po-
tassium iodide solution (the sensitivity is 87.36 %,
and the specificity is 81.5 %). The method consists
of determining the timing of restoration of intesti-
nal absorption by recording excretion with saliva of
potassium iodide 10 minutes after its enteral probe
administration (20 ml of 3 % solution). The trans-
parent secretion taken into a test tube changes its
colour to blue when the indicator — starch (2 ml of
10 % solution) is added to it, in case of restoration of
intestinal absorption.

As an alternative method for determining the
beginning of intestinal absorption, a sample with
disaccharides (lactulose or mannitol) that are not
metabolised was used (introduction of disaccha-
rides was carried out at the beginning of treat-
ment, after 12, 24, 36, and 48 hours). When com-
paring the mean levels of lactulose/mannitol in
the urine and their standard deviation in the main
group and the comparison group at the beginning
of treatment (0.042=0.001 and 0.041+0.001;
p =0.64 respectively), after 12 hours (0.040 =0.002

Table. Terms of recovery of intestinal absorption
in patients with severe acute pancreatitis
depending on the duration of treatment

Duration Restoration of intestinal

of treatment absorption processes
Rl
12 hours - -

24 hours 3(8.8%) 4(12.1%)

36 hours 10 (29.4%) 9(27.3%)

48 hours 24 (70.6%) 23 (69.7%)
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---- Control group

— Main group
0.044
0.042
0.040 t
0.038
0.036
0.034
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Baseline 12 hours 24 hours 36 hours 48 hours

Figure 2. Histogram of the ratio of lactulose/
mannitol in the urine in the study groups

and 0.041£0.002; p=0.27 respectively), 24 hours
(0.039+0.002 and 0.039+0.003; p=0.92 respec-
tively), 36 hours (0.036 +=0.003 and 0.037 £0.004;
p=0.9 respectively), 48 hours (0.033+0.004 and
0.033+0.004; p=0.9 respectively), no significant
difference was obtained (Fig. 2).

It should be noted that the protocols for provid-
ing assistance to patients with intestinal digestive
disorders arising from the use of EN in the treatment
of AP, as well as their prevention, are insufficiently
developed. Activated charcoal, loperamide, etc. are
used to reduce gas formation in the intestines [57].
However, the therapeutic effect of these drugs is in-
significant, so this issue needs further study.

Therefore, nutritional support is an important
component of therapy in patients with AP, the
purpose of which is to ensure adequate caloric in-
take, modulate the response to oxidative stress,
and counteract catabolic effects during the course
of the disease. It should be noted that the degree
of nutritional status disorders in patients with AP
varies depending on the etiological factors and the
severity of the disease and requires a differenti-
ated approach to their correction. Currently, it is
believed that with a mild course of AP, fasting does
not affect the course and outcome of the disease,
and this category of patients does not require the
prescription of active nutritional support. Whereas
with severe AP, adequate protein and energy sup-
ply is one of the key points of intensive therapy,
the completeness of which affects the frequency
of the development of complications, the duration
of hospitalisation, and mortality [26]. In patients
with AP, the optimal time to start nutritional sup-
port is 48 hours after hospitalisation, whereas one
of the main criteria for initiating EN is the resto-
ration of intestinal absorption. Nutritional support
should be started with nasogastric administration
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of a food mixture, and in case of complications (in-
tolerance, aspiration, etc.), nasojejunal administra-
tion. At the same time, it is possible to use polymer,
semi-elemental, and elemental mixtures. Parenteral
nutrition should be used if enteral nutrition is im-
possible or not tolerated.

Conclusions

In the treatment of acute pancreatitis, nutritional
support is an important component. It ensures ad-
equate caloric intake, modulates the response to
oxidative stress, and counteracts catabolic effects
during the course of the disease.

The degree of nutritional disorders in patients
with acute pancreatitis varies depending on the
etiological factors and severity of the disease, neces-
sitating a differential approach to their correction.

Restoration of intestinal absorption in patients
with severe acute pancreatitis occurs on average
48 hours after the start of complex conservative
therapy, which is the optimal time to initiate en-
teral nutrition.

Nasogastric nutritional support in patients with
severe acute pancreatitis is safe and leads to a 25.8 %
reduction in the incidence of local infectious com-
plications (y?=4.59; 95 % CI 2.43—45.53; p=0.03),
the duration of multiple organ failure by 3.1 days
(p<0.001), the length of stay in the hospital by 16
days (p=0.04), and mortality by 21.4 % (x*=4.13;
95% CI 0.81—39.68; p=0.04) compared to paren-
teral nutrition.
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HyrpuruBHA IIiATPHUMKA B IAIIEHTIB i3 TOCTPUM
NaHKpeaTuTOM. O] OITyOJIiIKOBAHUX JOCTI/KECHD

I. B. Koaocosnu, 1. B. Tanosas
Hamionanpauit mepnanamii yaiBepeuret iMeni O. O.boromosbiis, Kuis

TocTpuit MaHKPEATUT — MOMIUPEHE 3AXBOPIOBAHHA, IO TPAIUIAETbCA Y 5— 10 % mManienTis 3 ypreHTHOIO MaTo-
JIOTIi€I0 OPraHiB YEPEBHOI MOPOKHUHU. B OCHOBI po3/1a/liB OOMIHHUX MPOLIECIB, sIKi BUHUKAIOTh Y 1i€l KaTeropii
Nali€eHTiB, JI€KaTb CUHIPOMH TilepMeTaboi3My Ta TiepKaTadosizMy, IO CYIPOBOKYIOTbCS MiIBUIIEHUMU
BUTPATAMU BYITICBO/IB, *KMPIB i aMiHOKUCJIOT, 3pOCTAHHAM CIIOKUBAHHS KUCHIO Ta IIPOAYKIIII BYIJIEKUCIIOTO I'a3y.

MeTa — JOC/IUTH CY4aCHUI CTaH ITPOGIEMU HYTPUTUBHO] MITPUMKH MAII€HTIB i3 TOCTPHUM MAHKPEATUTOM.

Cryminb po3iIagiB XapyoBOI'O CTATYCY B IALEHTIB i3 'OCTPUM ITAHKPEATUTOM BAPIIO€ 3AJIEKHO Bif €TiOJO-
IUYHHUX YUHHHKIB i TSDKKOCTI 3aXBOPIOBAHHSA T4 NOTPEOYE TUMEPEHIIMOBAHOIO MiAXOAY 10 iIXHBOI KOPEKIIL.
VY XBOpPHUX HA TOCTPHUUA MAHKPEATUT CIIOCTEPIra€ThCs MOPYIIEHHS OATAHCY KUIIKOBOI MiKPO(IOPH BHACIIIIOK
MIPHUUOMY AaHTHOIOTUKIB, HECTAYi NTOKUBHUX PEYOBUH, KIITKOBHHH, 4 TAKOXK BiZICYTHOCTI MiKPOOHOT'O aHTAro-
Hi3My, IO TPU3BOJUTH O HAJIHUIIKOBOIO OAKTEPIATIBHOIO POCTY 3 MEPEBAKAHHAM I'DAMHEIATHBHOI MIKpPO-
(pnropu B MiKpOOHiH nonysiALlil. E(PEeKTUBHICTD i 6€3MEYHICTb EHTEPAIBHOT'O 30H/IOBOI'O XAPUyBAHHSA 3yMOBJIEHA
KOMIUIEKCOM YMHHUKIB: TEPMiHAMM BiJHOBJIEHHS NEPUCTAIBTUKUA i BCMOKTYBATIBHOI (DYHKIIiT KUIITKOBOI CTiH-
KM, TUIIOM CyMillli, CTOCOO0M ii BBEACHHA. BiTHOBIEHHA KUIIKOBOI 46COPOILil y XBOPUX HA TSLKKUI T'OCTPUI
IMAHKPEATUT BiIOYBAETbCA B CEPEIHBOMY 4depe3 48 roj Bijl MOYATKy KOMIUIEKCHOI KOHCEPBATHUBHOI TEPATIIL.
Buxopucranus aHTU(IATYIEHTIB y CKIAAL CyMili JyIsd €HTEPATBHOIO XapP4YyBAaHHS JAJIO 3MOTIY IOJIIIINTHA
JIAOOPATOPHI NOKA3HUKU CUPOBATKH KPOBi, 3SMEHIINUTU YACTOTY PO3BUTKY KHUIITKOBHX YCKJIAJHEHD HA 7-My JJOOY
Ha 21,5% (x*=4,88, 95 % nosipunii inrepsan (1) 2,3—39,5; p=0,03). I[IpoBeIeHHs HA30I'ACTPAILHOI HYTPHUTHB-
HOI MiITPUMKHU B MALIEHTIB i3 TSHKKUM EPEOITOM FOCTPOrO MAHKPEATUTY OY/I0 6E3MEYHUM T4 CIIPUSIIO 3HU-
JKEHHIO YACTOTH BUHUKHEHHS JIOKUIbHUX iH(IKOBAHUX yCKIAAHEHDb HA 25,8 % (y?=4,59; 95 % Ml 2,43—45,53;
p=0,03), TpuBanOCTi 1IepebyBaHHs B crarionapi Ha 16 ni6 (p=0,04) i pisrst serampaOCTi HA 21,4 % (32=4,13;
95 9% 11 0,81—39,68; p=0,04) MOPIBHAHO 3 MAPECHTCPATLHUM XAPUyBAHHSAM. HyTPUTUBHY MiITPUMKY CJTiT PO3-
IIOYMHATU 3 HA30I'ACTPAIBbHOI'O BBEICHHA XaPYOBOI CYMillli, Y pa3i BAHMKHEHHA YCKIAAHEHDb (HEIIEPEHOCHICTD,
aCIiparisa Tolo) — 3 HA30€I0HAIbHOIO BBeACHHA. [TapeHTepasibHe Xap4yBaHHA CJIijJ, BAKOPHUCTOBYBATH, SKILO
EHTEPATIBHE XaPYYBAHHSA HEMOXIIUBE 200 HE IEPEHOCUTBCSL.

KiIro4oBi ¢J10Ba: rOCTPUIT TAHKPEATUT, HYTPUTUBHA ITIATPHUMKA, EHTEPAJIHE XAPUyBAHHS, YCKIATHEHHS.
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