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One of the most common parasitic diseases
in children is ascariasis, which belongs to the
group of anthroponous geo-helminthiasis. The
ascariasis pathogen are roundworms — Ascaris
Lumbricoides. The disease develops without
the involvement of the intermediate host and
is transmitted to humans through elements of
the environment (soil, vegetables, berries, etc.)
contaminated with invasive eggs. The infection
path — fecal-oral. World statistics demonstrate
that nearly 1 billion people are infected with
this helminth each year, with the lion’s share
being children [1]. Children under 3 years of
age (25.3 %), 7-9 years (11.3 %) and 10-12
years (11.9%) are most susceptible to infection
with ascariasis [2].

The clinical course of the disease is charac-
terized by 2 phases: early and late. The early
phase is characterized by manifestations in the
form of an allergic rash, general weakness, hy-
persalivation, teeth gnashing, bronchopulmo-
nary inflammation and disorders of the hepato-
biliary system function. In the later stage more
significant disorders such as decreased appetite,
nausea, vomiting, headache, dizziness, signs of
meningism, and bowel disorder are registered.
The course of the disease can be accompanied
by severe complications: pneumonitis, intesti-
nal obstruction, cholecystitis, pancreatitis, liver
abscesses and others.

Every year from ascariasis complications
dies from 30 to 60 thousand people [7, 11]. To
date, the diagnosis of the disease is carried out
according to the Kato-Katz method [8] by ana-
lyzing the thick smear stool recommended by
WHO [12] to determine parasitic infections.

The purpose of the investigation is to study
the abdominal organs’ echostructure in children
with confirmed diagnosis of ascariasis.

Material and research methods

The study included 45 children of 3-18 years:
21 boys and 24 girls. By age, children were dis-
tributed as follows: 3 years — 4 persons; 4-7 years
—18; 8-11 years — 15; 12-18 years — 8. The control
group consisted of 35 children with no history of
abdominal pain for six months. Of these, 3 chil-
dren aged of 7 years, 9 — of 4-7 years, 10 — of 8-11
years, 9 — of 12-18 years.

The main complaints were typical for dyspeptic
syndrome: poor appetite — 36 children (90 %), ab-
dominal pain — 40 (89 %), irregular stool — 29 (64
%). Abdominal syndrome is explained by the reac-
tion of mesenteric lymph nodes as a result of parasite
migration through the small intestinal wall [1, 2].

All patients underwent clinical and laboratory
examinations, which did not detect significant ab-
normalities in general blood and urine tests, and
biochemical blood counts also had no significant
deviations. Diagnosis of ascariasis was confirmed
by the results of coproscopy.

Ultrasound (US) was performed according to
generally accepted protocols on expert-grade ul-
trasonic devices with convex 3.5-5.0 MHz and
linear 7.5-10.0 MHz probes with dosed compres-
sion. The B-mode investigations were comple-
mented by color Doppler mapping (CDM). To
evaluate ultrasound semiotics, the following or-
gans were studied: liver — the thickness of both
parts and the nature of the texture; gallbladder —
the size, nature of the contents and wall changes;
pancreas — the size of the head, body and tail, the
nature of the texture; spleen — the size and tex-
ture; lymph nodes — in hepatoduodenal ligament,
spleen gates, small intestine mesentery root, and
ileocecal (number, mutually perpendicular dimen-
sions (length and thickness), vascular pattern and
blood flow pattern).
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Also, 26 patients with ascariasis and 23 chil-
dren of the control group were investigated with
hydrosonography — an ultrasound examination of
the upper sections of the digestive tract in terms
of their physiological filling by oral administra-
tion of non-carbonated water of room tempera-
ture. This method allows to study the condition
of the digestive tract from the abdominal esopha-
gus to the duodenum, and to evaluate the tone
of the walls, the activity of the peristalsis and,
accordingly, the evacuation rate of the esopha-
gus, stomach, duodenum contents [3]. The stom-
ach was investigated on an empty stomach and
after filling it with water. The volume of fluid
depended on the patient’s age: 5 years — 150-180
ml, 6 to 12 years — 200-250 ml, 12 and older —
300-350 ml. At hydrosonography, attention was
paid to the stomach location, the peristalsis na-
ture and the fluid discharge from the stomach to
the esophagus.

Results and discussion

During the investigation, attention was drawn
to the structure of the liver ultrasound slices, that
were characterized by a certain “brightness” of
the vascular pattern in 37 children (82 %) (Fig.
1, Table 2). It should be noted that the liver size
in most patients was not increased. At scanning
with linear probes, the spectrum of blood flow in
hepatic veins of small caliber saved three-phase in
all children. At US investigation of the gallblad-
der in the group with ascariasis and in the control
group pathological changes were not detected.
The diameter of the common bile duct was not
increased and was 3.2 + 0.5mm.

Table 1.

Fig. 1. Liver ultrasound with convex probe in pa-
tient with ascariasis. The arrows indicate the tubu-
lar structures of increased echogenicity.

Changes in the pancreas were quite diverse,
namely: increase in the size of its parts was reg-
istered in 15 patients (33 %), tissue echogenicity
decrease — in 4 (9 %), echogenicity increase — in 9
(20 %). This fact indicates the absence of character-
istic manifestations of the pancreas in children with
ascariasis. It is probable that each personal case has
its individual reaction.

The spleen in the most cases of ascariasis (39
children — 87 %) had normal sizes. However, in 6 pa-
tients (13 %), an increase in its length was observed,
with unchanged ultrasound parenchyma structure.

Investigation of the abdominal cavity lymph
nodes with a linear probe using dosage compres-

Ultrasound characteristics of liver texture in patients with ascariasis and in the control group.

Liver texture
Ascariasis Control group
Age group/ quantity | Common «Brlr%;ttgfre;ls:ular Agsairt(i)tl; p/ Common «Brlr%;ttg/;s:ular

34 1 3 3(7) 6 1
5-7(18) 2 16 5-7(09) 9 -
8-11(15) 4 11 8-11 (10) 9 1
12-18(8) 1 7 12-18 (9) 6 3

Total 8 37 - 30 5
Percent 18 % 82 % - 86 % 14 %
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Table 2.

Localization and number of enlarged lymph nodes of the abdomen in children with ascariasis and in

the control group.

Ascariasis (n=45) Control group (n=35)
Localization 3(4) | 5-7(18) | 8-11(15) [12-18 (8)| 3(7) | 5-7(9) | 8-11 (10) | 12-18 (9)
Hepatoduodenal ligament - - 1 1 - - - -
Spleen gate - 1 - - - - - -
rS;I;?ll intestine mesentery 12 7 63 24 ) | 1 )
Ileocecal 10 50 59 20 2 4 7 5
Total 22 123 128 45 2 4 7 5

sion in the control group deminstrated that the
generalized norm is 8.2+1.6 mm in length and
3.014+1.2 mm in width. As can be seen from Table
2, at ascariasis the increased size of the lymph
nodes most often was registered in the ileocecal
area and at the mesentery root. The total num-
ber of lymph nodes detected in the group with
ascariasis was 318, and in the control group —
18. That is, the response of the abdominal cavity
lymphatic system to ascariasis was sufficiently
pronounced.

All patients with ascariasis had normal elongated
lymph nodes (length-to-width ratio was 1:2) and
regular cortical and brain layers differentiation was
maintained. Nodes gates, usually oval or triangular,
were hyperechogenic (Fig. 2). It is worth noting that
in 5 cases a dense location of the ileocecal group

of lymph nodes was registered when difficulties in
measuring their size occurred. At the CDM, in the
cases where the length of the node exceeded 13 mm,
the artery and vein were visualized at the gate of the
lymph nodes (Fig. 3).

The results of the stomach and esophagus hydro-
sonography are presented in table 3.

It is known that the presence of a lumen in the
abdominal part of the esophagus and the registra-
tion of a reversed fasting fluid flow is a typical sign
of gastroesophageal reflux [3] (Fig. 4). In our study,
this symptom was found in 73 % of patients with as-
cariasis and in 13 % of children in the control group.
That is, a violation of gastric motility was an addi-
tional symptom at ascariasis (Table 3).

It should be noted that the gastric wall thickness
in the group with ascariasis and in the control group

Fig. 2. US of the mesenteric lymph node in the right ileocecal area. 1 — lymph node; 2 — intestines.
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Fig. 3. US of the hepatoduodenal ligament. 1 — enlarged lymph nodes; 2 — gallbladder.

had no significant deviations and corresponded to
normal rates.

It is known that the ascariasis course can be ac-
companied by various complications [4, 7, 9], as
evidenced by the presented clinical observation.

Clinical observation. Child O., aboy of 2.5 years
was examined for a previous diagnosis — “Cholesta-
sis? Mechanical jaundice? Choledochal cyst? ”. The
main complaints were vomiting after eating, lack

of appetite, skin itching, periodic abdominal pain,
periodic skin yellowing, physical development lag
over the last 10-11 months. For the first time, a baby
got sick at the age of 1.2 when a rash on the body
and dyspeptic disorders appeared. He was treated in
a hospital. Helminthiasis (eosinophilia up to 10-18
%, hypochromic anemia) was suspected, but it was
not confirmed laboratory. Pyrantel was appointed
one time. Since then, the dyspepsia symptoms, ane-

Fig. 4. US of the abdominal esophagus in a patient with ascariasis. 1 — esophagus lumen of the; 2 —

esophagus wall.
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Table 3.
Ultrasound signs of gastroesophageal reflux.

Patients with ascariasis Control group
Signs (n=26) (n=23)
Abs. % Abs. %
The presence of a large amount of fluid on an empty 21 31 10 43
stomach
Antiperistaltic stomach contractions 18 69 8 35
The presence of the lumen of the esophagus and the 19 73 3 13
discharge of fluid from the stomach to the esophagus

mia, weight loss have progressed. Wave-like com-
plaints alternated with periods of improvement. The
patient was stationary investigated in the district and
regional hospitals, and the helminthiasis has never
been confirmed. Objective examination before the
time of US investigation demonstrated body weight
deficiency (weight 7.9 kg, height 93 c¢m), marked
pale and dry skin, moderate pain at palpation in the
right hypochondrium. According to the laboratory
examination data, hypochromic anemia was found
— hemoglobin 88 g/I, neutrophilosis up to 60 %,
ESR increase up to 21 mm, ALT — 30 units, AST —
38 units, alkaline phosphatase — 110 units, bilirubin
total — 15 mmol/l, indirect — 4.4 mmol/l, direct —
11.6 mmol/l.

At US in the sagittal slices of the gallbladder,
in its cavity, a ribbon-shaped echositive structure

(without ultrasound shadow) with a less echogenic
center was visualized. Its length was 40 mm and its
diameter was 3.5 mm (Fig. 5, 6).

At scanning, the formation moved freely in the
gallbladder cavity. The walls gall bladder were thick-
ened to 3.5-4 mm [2], that indicated the presence of
chronic inflammation. The common bile duct had a
diameter of up to 3 mm without inclusions. Thus,
a parasite was identified in the gallbladder, which,
according to all US features, corresponded to the as-
caris [10]. In this case, the parasite, moving from the
duodenum along the common bile duct to the gall-
bladder, could cause mechanical jaundice accompa-
nied by pain syndrom.

This observation is a confirmation of the fact
that in all cases of undetermined abdominal pain,
transient jaundice, as well as suspected helmin-

Fig. 5. US of the gallbladder. Linear probe. 1 — ascaris,; 2 — gallbladder thickened wall.
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thosis, US or other radiological examination
should be performed.

Our studies have demonstrated that patients with
ascariasis most often have changes in the liver ul-
trasonic structure (82 %) in the form of increased
«brightness» due to increased echogenicity of the
vascular pattern, which may be explained by some
changes in the acoustic characteristics of the paren-
chyma. It is worth noting that similar changes were
registered in only 14 % of control group children.
Thus, this feature is not universal for ascariasis, but
may be taken into account when examining patients
with abdominal pain complaints. However, none of
the investigated patients with ascariasis had ultra-
sound changes in the pancreas and spleen compared
to the control group.

The reaction of the abdominal cavity lymphatic
system to helminth invasion was characterized by
a significant increase in the size and number of
lymph nodes, mostly localized at the mesentery
root and ileocecal region. Of the total detected
lymph nodes (336 — 100 %) 318 (94.6%) were
in patients with ascariasis. This reaction of the
lymphatic system is explained by the fact that the
parasites are localized in the small intestine and
injure its wall in the process of their activity.

Hydrosonography identified certain morpho-
functional changes in the stomach and esopha-
gus that are observed in children with ascariasis
and can also cause an abdominal pain. So, fast-
ing fluid in the stomach and antiperistaltic waves
were almost twice common at ascariasis: 81 % at
ascariasis, versus 43 % in the control group and
69 % at ascariasis, versus 35 % in the control
group, respectively. Gastroesophageal reflux in 73
% of patients indicates the effect of helminths on
the state of neuro-humoral regulation of gastro-
intestinal motility. Parasites in the lumen of the
stomach and intestine were not detected in any
cases. However, it is worth noting that sonography
is one of the best methods in the visualization of
roundworm in the gastrointestinal tract [6, 7, 9].

There is practically no data in the scientific lit-
erature regarding a comprehensive assessment of
the abdominal organs at ascariasis. At the same
time, the researchers’ attention is focused on the
surgical complications of ascariasis in the form of
perforations of the hollow organs and abscesses in
order to determine the cause of the disease and to
localize the possible focus [7, 11].

In our study, the localization of the parasite in
the gall bladder cavity without signs of acute in-

flammation and perforation of the wall was reg-
istered only in 1 case.

Conclusion

The studies have proved that at ascariasis in chil-
dren the signs of involvement in the pathological
process of the hepatobiliary system, in particular,
the liver, are determined. The development of para-
sitic invasion is also accompanied by an increase
of mesenteric lymph nodes and functional changes
from the stomach and esophagus in the form of gas-
troesophageal reflux.

Direct visualization of parasites in the hollow or-
gans’ lumen with ultrasound methods is possible, but
in a small number of cases as casuistic finds. Ultra-
sound is the method of choice in the investigation of
patients with ascaridosis and allows to adjust anti-
parasitic therapy depending on the condition of the
abdominal organs.

The authors declare no conflict of interest.
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FEATURES OF THE ECHOSTRUCTURE
OF THE ABDOMINAL ORGANS
IN CHILDREN WITH ASCARIASIS

B.A. Tarasyuk, 1.S. Lukyanova, I.N. Dykan,
O.V. Golovchenko, T.A. Gridina, N.T. Reminnaya

Ascaridosis is a common parasitic infection
among children that can cause various complica-
tions. The aim of the study was to determine the
condition of the abdominal organs according to ul-
trasound diagnostics in children with a confirmed
diagnosis of ascariasis. 45 children with ascariasis
and 35 children of the control group were examined.
It was determined that in most cases in the group
with ascariasis the following changes are recorded:
an increase in the “brightness” of the liver texture, an

increase in the size of mesenteric lymph nodes, and
the presence of a gastroesophageal reflux.

Key words: ascariasis, children, ultrasound diag-
nostics, liver, mesenteric lymph nodes, hydrosonog-
raphy, stomach, esophagus.

OCOBJIMBOCTI EXOCTPYKTYPU
OPIAHIB YEPEBHOI IIOPKHUHHU
Y MITEN 3 ACKAPHJIO30M

b.A. Tapacwok, 1.C.Jlyk sinosa, .M. /{ukan,
O.B. I'onosuenxo, T.A.Ipioina, H.T. Peminna

Ackapuio3 € pO3MOBCIOMKEHOI Mapa3uTapHOIO
1H(EKITiEro cepes NiTeH, sika MO)Ke BUKITUKATH Pi3HO-
MaHITHI YCKJIaJIHEHHsS. MeToro IOCHiHKeHHs OyJ10
BU3HAUEHHSI CTAHy OPTaHiB Y€PEBHOT MOPOKHUHHU 32
JAHUMH YJIBTPa3ByKOBOI IIarHOCTUKH Y JITEH 3 IiJI-
TBEPIXKEHHUM JI1arH030M ackapuaosy. O6crexeHo 45
JITeH 3 acKapua030M Ta 35 AiTell Tpynu KOHTPOJIIO.
BusnaueHo, 110 y Oi7bIIOCTI BUMIAKIB Yy TPYIIi 3 ac-
KapuI030M PEECTPYIOThCS HACTYITHI 3MIHU: TIi/IBH-
HICHHS «ICKPABOCTI» TEKCTYPH MEUYIHKH, 301IbIICH-
HS PO3MIpiB Me3eHTepialIbHUX JTIM(PaTUIHUX BY3JIiB
Ta HasABHICTh TacTpoe30(araibHOTO PeIIIOKCY.

Knrwouogi cnosa: ackapunos, 1iTH, ylabTpa3ByKoBa
JiarHOCTHKa, TIEYiHKa, ME3CeHTepiaibHi JiM(paTudHi
BY3JIH, T1IpOCOHOTpadis, NUTYHOK, CTPABOXi

OCOBEHHOCTH 9XOCTPYKTYPbI
OPTAHOB BPIOITHOU ITOJIOCTH
Y AETENU C ACKAPU1030M

b.A. Tapacrox, U.C.Jlykeanosa, U.H./[vikan,
O.B. Tonosuenxo, T.A.I puouna, H.T. Pemunnasn

Ackapuio3 SIBISETCS paclpOCTpPaHEHHOW Tmapa-
3uTapHoil HH(peKuuen cpean aeTel, KOTopas MOXKeT
BBI3BATh pa3JIMYHbIE OCJIOKHEHMs. llenbro mccie-
JIOBaHUsI OBUIO OIpEJeNIeHHe COCTOSHHUSI OpraHoB
OpIOLLIHOM IOJIOCTH 110 IaHHBIM YJIbTPa3ByKOBOM qua-
THOCTHKH Yy JI€TEH ¢ MOATBEP)KICHHBIM JHATHO30M
ackapuaoza. O0cienoBaHo 45 neteii ¢ ackapui030M
u 35 perell rpymnmbl KoHTposs. OmnpeneneHo, yTo
B OOJIBIIMHCTBE CIy4yaeB B IPYyMIE C acKapuI030M
PETUCTPUPYIOTCS CIEAYIOIIME W3MEHEHMsS: IIOBBI-
LICHUE «IPKOCTU» TEKCTYypbl IICUEHU, YBEIUYCHHE
pa3sMepoB ME3EHTEPUAIBHUX JTUM(DATHUHUX Y3II0B U
HaJgu4ue ractpol3odareanbHoro pedirokca.

Knrwouevie cnosa: ackapuos, 1€TH, yIbTPa3ByKOBast
JIMAarHOCTHKA, IEYeHb, Me3EHTEpHaIbHbIE TUMpaTrye-
CKHE Y3JIbl, THAPOCOHOTpadHsl, KEITyIOK, TUILIEBO/L.
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