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DIAGNOSIS AND mODerN TreATmeNT meThODS 
FOr hepATIc hemANGIOmA (lITerATure revIew)

Diagnosis anD moDern treatment 
methoDs for hepatic hemangioma 
(literature review)
Baimakhanov B.B.1,2 oryngali g.1, suiindik Zh.s.1, Kydyrbaeva. a.K.1, 
Barakhan Y. Y.1, abilkaiyr D.s.1, narynbay sh.a.1 , Tolegenova А.М.1, 
ibekenov o.t.1,2, Kaniyev Sh.А.1,2 

1Kazakh National Medical University named after S.D. Asfendiyarov NCJSC, 
Almaty, Kazakhstan.
2Syzganov National Scientific Center of Surgey JSC, 
Almaty, Kazakhstan

Abstract
Background. Hepatic hemangioma is the most common form among benign liver tumors. The vast 

majority is asymptomatic, usually detected accidentally during screening. A thorough study is required 
to distinguish it from other local liver pathologies, therefore, in the review paper below we have analyzed 
important issues during the diagnosis and treatment of liver hemangioma in international experience.

The aim of this study differentiation of modern methods of diagnosis and treatment of liver hemangioma 
in clinical practice.

Material and methods. In the review work, a literature review of randomized, meta-analyses, clinical 
trials and international clinical recommendations in English and Russian, published only from January 2010 
to August 2023 in bibliographic and other electronic medical databases such as PubMed, Scopus, Web of 
Science, GoogleScholarship, Springer, rare clinical cases were carried out. Criteria for inclusion in the study: 
1) full-text research published in the database; 2) research in English or Russian; 3) research carried out or 
published in the last 2010-2023 years.

conclusions. As the most common benign liver tumor, the incidence of hepatic hemangioma during 
autopsy is from 0.4 to 20%. Most hepatic hemangiomas are asymptomatic, small-sized forms do not require 
intervention. Liver hemangioma can be easily diagnosed using ultrasound, or cop phase spiral contrast 
computer tomography. An indication for surgical resection is a feeling of progressive pain in the abdomen 
and a size of more than 5 cm. Some patients also have giant hemangiomas with minimal symptomatic. 
Giant hemangiomas (>10cm) are most often manifested by symptoms and require mandatory surgical 
intervention.  The most commonly used method for the treatment of hemangiomas today is transaortic 
embolization, surgical resection. But to date, there is no consensus on the best treatment for patients with 
symptomatic and/or large hemangiomas.

Бауыр гемангиомасының диагностикасы мен заманауи емдеу
әдістері (әдебиеттік шолу)

Баймаханов Б.Б.1,2, Орынғали Г.1, Суйіндік Ж.С.1, Кыдырбаева А.К1, 
Барахан Е.Е.1,Әбілқайыр Д.С.1, Нарынбай Ш.А.1

, Төлегенова А.М.1, 
Ибекенов О.Т. 1,2 Каниев Ш.А.1,2

1«С.Ж. Асфендияров атындағы Қазақ ұлттық  медицина университеті» 
КЕАҚ, Алматы қ., Қазақстан, 
2«А.Н. Сызғанов атындағы Ұлттық ғылыми хирургия орталығы» АҚ, 
Алматы қ., Қазақстан.

 
Түйіндеме

Өзектілігі. Бауыр гемангиомасы - бауырдың қатерсіз ісіктерінің ішінде ең жиі кездесетін 
формасы. Басым көпшілігі асимптоматикалық түрде өтеді, әдетте скрининг барысында 
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кездейсоқ анықталады. Бауырдың басқа да жергілікті патологияларынан ажырату үшін 
мұқият зерттеуді талап етеді, сондықтан төмендегі шолу жұмысында халықаралық 
тәжірбиедегі бауыр гемангиомасының диагностикасы мен емдеу барысындағы маңызды 
мәселелерге талдау жасадық. 

Клиникалық тәжірбиеде бауыр гемангиомасының диагностикасы мен емінің заманауи 
әдістерін саралау.

Зерттеу материалдары мен әдістері. Шолу жұмысында әдебиеттерді іздеу жұмыстары 
PubMed, Scopus, Web of Science, GoogleScholarship, Springer секілді библиографиялық және 
өзге де электронды медициналық мәліметтер базасындағы тек 2010 жылдың қаңтары 
мен 2023 жылдың тамыз аралығында жарияланған ағылшын және орыс тілдеріндегі 
рандомизацияланған, мета-анализдерге, клиникалық зерттеулер мен халықаралық 
клиникалық ұсыныстарға, сирек клиникалық жағдайларға әдебиеттік шолу жүргізілді.  
Зерттеуге қосу критерийі: 1) мәліметтер базасында жарияланған толық мәтінді зерттеулер; 
2) ағылшын немесе орыс тілдеріндегі зерттеулер; 3) соңғы 2010-2023 жылдары орындалған 
немесе жарияланған зерттеулер.

Қорытынды. Бауырдың ең көп таралған қатерсіз ісігі болғандықтан, аутопсия кезінде 
бауыр гемангиомасының пайда болу жиілігі 0,4-тен 20% - ға дейін кездесіп отырады. Бауыр 
гемангиомаларының көпшілігі асимптомды түрде, көлемі кіші формалары араласуды қажет 
етпейді. Бауыр гемангиомасын ультрадыбыснемесе коп фазалық спиральды контрастты 
компьютер томограф көмегімен жеңіл диагноз қоюға болады. Хирургиялық резекцияға 
көрсеткіш ретінде іштегі прогрессивті ауыру сезімі және көлемі 5 см ден жоғары болуы болып 
табылады. Кей науқастарда минимальды симптоматикамен гиганттық гемангиомалар 
да кездеседі. Гиганттық гемангиомалар (>10см) көбінесе симтомдармен көрінеді және 
міндетті хирургиялық араласуды қажет етеді.  Гемангиомаларды емдеуге  қазіргі таңда жиі 
қолданылатын әдіс трансартериялық эмболизация,  хирургиялық резекция.Бірақ бүгінгі күнге 
дейін симптоматикалық және/немесе үлкен гемангиомасы бар науқастарды емдеудің ең 
жақсы әдісі туралы консенсус жоқ.

Диагностика и современные методы лечения гемангиомы 
печени (обзор литературы)

Баймаханов Б.Б.1,2, Орынғали Г.1, Суйіндік Ж.С.1, Кыдырбаева А.К1, 
Барахан Е.Е.1,Әбілқайыр Д.С.1, Нарынбай Ш.А.1

, Төлегенова А.М.1 
Ибекенов О.Т.1,2 MD, PhD, Каниев Ш.А.1,2 mD, phD

1НАО «Казахский Национальный медицинский университет имени 
С.Д. Асфендиярова», г. Алматы, Казахстан,
2АО «Национальный Научный центр хирургии им.А.Н.Сызганова», г. 
Алматы, Казахстан.

Аннотация
Актуальность. Гемангиома печени является наиболее распространенной формой среди 

доброкачественных опухолей печени. Подавляющее большинство протекает бессимптомно, 
обычно обнаруживается случайно во время скрининга. Требуется тщательное исследование, 
чтобы отличить его от других местных патологий печени, поэтому в приведенной ниже 
обзорной работе мы проанализировали важные вопросы в ходе диагностики и лечения 
гемангиомы печени в международном опыте.

Целью исследования является дифференцировать современные методы диагностики и 
лечения гемангиомы печени в клинической практике.

Материалы и методы. В обзорной работе проведен литературный обзор 
рандомизированных, мета-анализов, клинических исследований и международных 
клинических рекомендаций, редких клинических случаев на английском и русском языках, 
опубликованных в библиографических и иных электронных медицинских базах данных, 
таких как PubMed, Scopus, Web of Science, GoogleScholarship, Springer только в период с января 
2010 года по август 2023 года.  Критерий включения в исследование: 1) полнотекстовые 
исследования, опубликованные в базе данных; 2) исследования на английском или русском 
языках; 3) исследования, выполненные или опубликованные за последние 2010-2023 годы.

DIAGNOSIS AND mODerN TreATmeNT meThODS 
FOr hepATIc hemANGIOmA (lITerATure revIew)
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Introduction
Hepatic hemangioma (HH) is a benign 

mesodermal tumor consisting of flat endothelial 
cells of the vessels.1,2,3 According to the results 
of various studies, the incidence of liver 
hemangioma ranges from 0.4-7.3% to 4-20%,2,3,4,5 
in adults aged 30-50 years3 and in children it is 
common mainly in the first 6 months of life and 
accounts for 12% of all lesions.6,7

We present a review of the latest literature on 
HH and new developments in diagnostic imaging 
techniques and surgical treatments for HH. This 
topic is relevant because diagnostic methods are 
improving, which makes it possible to visualize 
small hemangiomas that were not previously 
diagnosed. In addition, liver surgery techniques 
have improved and allow treatments previously 
considered surgically inaccessible.

Small and medium-sized types of HH in 
size range from 1.0 mm to 20.0 cm,1,8 continue 
to meet even in giant forms (40.0-50.0 cm and 
above).2,7 Location in the liver in most cases only 
in the singular, located in the right part of the liver, 
most often in the IV segment.8,9 

HH is classified according to microscopic 
data into three main types: cavernous, capillary 
and anastomose forms, of which the cavernous 
form is the most common type.10,11,12 

And according to the latest edition of 
Weerakkody Y., et al. on February 28, 2023, HH 
classified several types:

I. Type hemangioma of the liver;
II. atypical liver hemangioma:
a) giant hemangioma of the liver
b) Unscheduled filled HH: up to 16% of all 

hepatic hemangiomas
c) calcified liver hemangioma
d) Hyalinized / sclerosed liver hemangioma
e) other special types:
• with capsular retraction
• surrounded by regionary nodule hyperplasia

with fatty infiltration
• hepatic sclerosed hemangioma is a rare 

form disease.
• fused with the extremities
• cystic liver hemangioma (occur rare)
• is fluid-based on the amount of fluid in the 

liver hemangioma.12 

According to the study of Christison-Lagay 
ER., et al and others, the authors classified 3 main 
categories of hepatic hemangioma in children: 
focal, multifocal and diffuse.  However, there 
is currently no clear classification criterion for 
hepatic hemangioma.13,14 

Another type of hemangioma is epithelioid 
hemangioendothelioma is malignant vascular 
tumor. Pathogenesis mechanisms on the 
development have not been clarified, however, 
there is evidence that an increase in vascular 
endothelial growth factor (VEGF) may be 
an important proangiogenic factor in the 
development of hemangioma. This is confirmed 
by a decrease in hemangioma size after anti-VEGF 
treatment.14,15 Also, the increase in hemangiomas 
can be influenced by hormone replacement 
therapy with estrogen, espetially after taking oral 
contraceptives or after pregnancy.16,17,18

Clinical manifestations of hemangioma 
usually pass asymptomatically, but symptoms 
may appear when the size is greater than > 5 cm.19 
Pain under the right ribs, mainly associated with 
stretching of Glisson’s capsule, accompanied by 
symptoms of loss of appetite, nausea, vomiting, 
jaundice, as well as due to compression of other 
organs with manifestations of bloating and 
shortness of breath.18,19 

Giant HH can be induces Kasabach-
Merrit syndrome, manifested by consumption 
coagulopathy as a thrombocytopenia, anemia, 
hypofibrinogenym, reduced prothrombin 
time. Treatment for Giant hemangioma with 
Kasabach-Merrit syndrome definitely is 
removal of the vascular tumor by transarterial 
embolization (TAE), transarterial lipiodolization 
(TAL), radiofrequency ablation (RFA), surgical 
resection (SR) and liver transplantation (LT) but 
the alternative use of systemic glucorticoids in 
combination with beta-blockers has shown a 
positive effect.20,21,22,23 

Diagnosis of hemangioma
Physical examination does not occur with 

significant changes in other research studies, 
including biochemical blood tests.1-4,13,18 
Hypofibrinogenemia is caused by intra-tumor 
fibrinolysis, and thrombocytopenia is associated 

Заключение. Поскольку это наиболее распространенная доброкачественная опухоль 
печени, частота появления гемангиомы печени при вскрытии колеблется от 0,4 до 20%. 
Большинство гемангиом печени протекают бессимптомно, а малые формы не требуют 
вмешательства. Гемангиомы печени можно легко диагностировать с помощью ультразвука, 
или спирально-контрастной компьютерной томографии. Показанием к хирургической 
резекции является прогрессирующая боль в животе и размер более 5 см. У некоторых 
пациентов также встречаются гигантские гемангиомы с минимальной симптоматикой. 
Гигантские гемангиомы (>10 см) часто проявляются симтомами и требуют обязательного 
хирургического вмешательства.  В настоящее время наиболее часто используемым методом 
лечения гемангиом является трансартериальная эмболизация, хирургическая резекция.
Но на сегодняшний день нет единого мнения о том, как лучше всего лечить пациентов с 
симптоматическими и/или большими гемангиомами.
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table 1. 
Laboratory values of 281 patients 
presented by Shigeo M. et al.24

with large lesions that are a consequence of 
sequestration and destruction of the spleen.

Shigeo M. et al. (2022) in a study of 283 
patients (Table 1), normal serum values were 

recorded in 255(90.7%) patients. Only in 26 
patients there was a slight increase in the 
level of alanine aminotransaminase, alkaline 
phosphatase.24

Parameters Value

Age (years) 54 ± 15

Male/female (n) 98/183

Biochemistry

Total bilirubin (mg/dL) 0.6 ± 0.2

Albumin (g/dL) 4.2 ± 0.2

ALT (U/L) 20 ± 13

GGT (U/L) 39 ± 42

ALP (U/L) 236 ± 76

BUN (mg/dL) 14.1 ± 3.7

Cr (mg/dL) 0.70 ± 0.17

LDL-chol (mg/dL) 100 ± 25

HDL-chol (mg/dL) 68 ± 18

Glucose (mg/dL) 102 ± 28

HbA1c (%) 5.5 ± 0.6

Hematology

Hemoglobin (g/dL) 13.5 ± 1.3

WBC (/μL) 5700 ± 1600

Platelet (×104/μL) 22.4 ± 5.2

Coagulation

PT (%) 94.2 ± 12.7

Fibrinogen (mg/dL) 282 ± 74

TAT (ng/mL) 1.39 ± 0.97

D-dimer (μg/mL) 0.70 ± 0.69

FDP (μg/mL) 1.68 ± 1.04

Serology

M2BPGi (COI) 0.55 ± 0.32

AFP (ng/mL) 3.6 ± 1.5

PIVKA-II (mAU/mL) 20.1 ± 5.8

Tumor markers: alpha-fetoprotein (AFP), 
CA 19-9 (carcinogenic antigen 19-9) and 
carcinogenic embryonic antigen (CEA) show a 
benign nature of the lesion within normal limits.9 

Wang HY. et al. in a 47-year-old man with 
cavernous hemangioma, a clinically determined 
serum AFP level of 371.51 μg/l (normal 0-20 

μg/l), in the second week after surgical treatment 
the level AFP decreased to 24.45 μg/L.25

Jang S. et al. published the results of a 10-
year study on AFP levels in 195 patients with 
HH, that showed higher AFP levels (p<0.001) 
and monitoring for them during 13 months not 
determined cancer or other liver disease.26 And 

DIAGNOSIS AND mODerN TreATmeNT meThODS 
FOr hepATIc hemANGIOmA (lITerATure revIew)



8 ВЕСТНИК ХИРУРГИИ КАЗАХСТАНА   №4   2023

rare cases have been reported that sclerosing 
hepatic hemangioma mimics malignant tumors 
of the gallbladder and liver.27,28

In the diagnosis of HH, ultrasound, magnetic 

resonance imaging, contrast CT are used to 
distinguish it from other liver tumors, metastases, 
cysts and other angiogenic formations.

table 1. 
Analysis of diagnostic methods Diagnostic

methods Description Advantages Disadvantages

Ultrasound 9,29,30
Appears as a 
hyperehogenous 
homogeneous node 

Convenient, popular 
as the first diagnostic 
method due to its 
availability
Minimum radiation 
risk 

Ultrasound can cause similar 
acoustic patterns from some 
liver tumors (hepatocellular 
carcinoma and liver 
metastases) and other 
imaging methods must be 
used to confirm the diagnosis 

CEUS29,30

Shows three different 
vascular phases using 
the hepatic artery 
and portal vein after 
contrast agent

Proven to be a reliable 
method for describing 
focal liver damage
Monitors multiple 
types of damage at 
the same time.
An accurate diagnosis 
is made, which is 
currently reaching 
about 95% of cases.
Does not require 
additional verification.

Allergies, caused by the 
effects of the use of contrast 
agents, can lead to liver and 
kidney failure.

СТ1,31,32

CT shows an increase 
in contrast in nodular 
or spherical shape at 
the edges of the tumor 
at the initial stage and 
the contrast increases 
evenly throughout the 
tumor.

The importance 
indicates the type of 
upper, hypodensive, 
well-defined lesion. 
In addition, if there is 
intra-tumor bleeding, 
the hemangioma looks 
like a mass with a very 
dense inner part.
Allows you to 
determine the 
localization of the 
lesion area.

Hemangiomas that show 
diffuse homogeneous 
enlargement in the arterial 
phase may resemble 
hypervascular cancers such 
as tumor.
It is difficult to detect small 
lesions with a size of <5 mm. 
Exposure to radiation and the 
use of iodine contrast agents 
can cause nephropathy

MRI31-33

Can be recognized as 
informative, shows 
smooth, uniform 
lesions, hypointensive 
imaging.

Diffirential diagnosis 
can be made with 
cancer.
Gadolinia contrast 
agent can be 
continued to be used 
in patients who are 
allergic to iodine, with 
renal failure. 

Not available
Magnetic wave effect

Tc-99m 
scintigraphy9

When the patient's 
erythrocyte cells are 
saturated with TS-99m 
radiopharm, they go 
to places of increased 
blood supply.
1cm indicates minor 
lesions.

Scintigraphy is always 
performed in parallel 
with CT or ultrasound 
to determine the 
location, shape and 
number of lesions.

The limited availability, high 
cost and duration of the 
procedure, the nature of its 
radiation, and the variety 
of potentially competing 
imaging technologies have 
led it to be used less as a 
diagnostic method of HH.

DIAGNOSIS AND mODerN TreATmeNT meThODS 
FOr hepATIc hemANGIOmA (lITerATure revIew)



9BULLETIN OF SURGERY IN KAZAKHSTAN   №4   2023

Ultrasound examination (hereinafter referred 
to as ultrasound), convenient, popular as the 
first diagnostic method due to its availability. 
HH appears on ultrasound as a hyperehogenous 
homogeneous node with well-defined edges 
and back acoustically amplified.1,27 Hepatic 
hemangioma can cause similar acoustic 
patterns from some liver tumors (hepatocellular 
carcinoma and liver metastases) on ultrasound, 
and other imaging methods must be used to 
confirm the diagnosis.1,30

Contrast-enhanced ultrasound (CEUS) 
has been shown to be a reliable method for 
describing focal liver damage,29,30,34 which is a 
sensitive and specific method for diagnosing 
hemangiomas.34 CEUS significantly improved the 
exact diagnosis of hepatic hemangiomas, which 
is currently reaching about 95% of cases.34 Even 
this can ensure the diagnosis of hemangioma 
in most cases without the need for additional 
examination.35 

The CEUS liver examination shows three 
different vascular phases using the hepatic 
artery and portal vein after the injected contrast 
agent:33

a) arterial phase: provides information on 
the extent and nature of the blood supply to the 
arterial vessels in the case of local liver damage;

B) portal vein phase: provides information 
through the portal system, leading to a diffuse 
and maximum enlargement of the normal 
parenchyma of the liver;

c) late phase: lasts until the contrast agent 
is removed from the circulation and provides 

information about the absorption of the contrast 
agent by phagocytic cells (e.g. Kupfer cells).32,33 

The importance of CT in the diagnosis of 
hepatic hemangioma is manifested in the form 
of upper, hypodensal, well-defined lesions.1,31 
CT shows an increase in contrast in nodular or 
spherical shape at the edges of the tumor at the 
initial stage and the contrast increases evenly 
throughout the tumor.31 In addition, if there is 
intra-tumor bleeding, the hemangioma looks like 
a mass with a very dense inner part.1,31

Hemangiomas that show diffuse 
homogeneous enlargement during the arterial 
phase may resemble hypervascular cancers such 
as hepatocellular carcinomas or hypervascular 
metastases.31 

The magnetic resonance imaging method 
can also be recognized as informative in the 
diagnosis of hepatic hemangioma, showing 
smooth, uniform lesions, hypointensive 
imaging.31,36

Tc - 99m scintigraphy is a non-invasive method 
that provides the most accurate diagnosis of liver 
hemangioma.9 Scintigraphy is always performed 
in parallel with CT or ultrasound to determine 
the location, shape and number of lesions. The 
limited availability, high cost and duration of 
the procedure, the nature of its radiation, and 
the variety of potentially competing imaging 
technologies have led to it being used less as a 
diagnostic method of HH.9 

Due to the high risk of bleeding and low 
diagnostic effectiveness, puncture biopsy is not 
recommended in the diagnosis of HH.36,37

Diagnostic methods Sensitivity Specifications

Ultra sound 96,9% 60,3%

CEUS 98% 100%

СT 98,3% 55%

MRI 100% 85,7%

Тс-99 m 75% 100%

table 3. 
accuracy of diagnostic 
methods 1,9,33

Selective angiography of hepatic arteries 
has the highest specificity of detection of 
HH, this method is used in combination with 
the embolization method in the treatment of 
hemangioma.9 

In histological examination, under 
microscopy stained with hematoxylin-eosin, 
HH is expressed as dilated vascular channels 
lined with a single layer of endothelial cells. 
Complications of HH include necrosis, 
thrombin formation, multiple sclerosis or 
calcification.9

Treatment of hemangioma
There is no known pharmacological 

therapy capable of reducing the size in the 
treatment of HH.1-4,33 Antiangiogenic therapy 
with bevacizumab (a monoclonal antibody 
capable of inhibiting the activity of endothelial 
growth factor) has been considered, but this 
has not been proven.9

 The main treatment is surgical methods 
as SR of the liver and tumor enucleation,38-47 
LT,40,48,49 liver hepatectomy (LH),33,50-52 RFA and 
TAE.53,54

Procedures common worldwide as the 
“gold standard” method of treating HH are 
liver resection, hepatectomy, and enucleation 
(laparotomy, laparoscopy, or robotic 
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method).38-42,51,55-57

The main indications for surgery are a rapid 
increase in the size of the hemangioma (>5 
cm), the presence of pain despite analgesics, 
complications of hemangioma: risk of 
thrombosis, rupture, location,compression of 
neighboring organs, etc.33,56 At the same time, 
hemangioma d≥10 cm, abdominal symptoms, 
signs of coagulopathy will be an absolute 
indication for surgery.20

Symptomatic hepatic hemangiomas are 
usually treated surgically (liver resection or 

enucleation, open, laparoscopic, or robotic). 
However, surgery for giant hemangiomas of 
the liver can cause intraoperative bleeding with 
a high mortality rate .In addition, it is known 
that many patients at risk of sudden rupture of 
hepatic hemangioma cannot tolerate surgery 
due to hypovolemia. And the TAE method is 
a method that allows tumor shrinkage and 
remission of symptoms to be achieved with 
minor complications, which is especially 
indicated for patients with high surgical risk.55.

Type of 
surgical 

treatment
Authors

Number of 
people who 
participated 
in the study

Age Description of the 
diagnosis of HH Results

TAE

Kalogiru 
M. et al.55  
(2018) 

n=2
1-43 years 
old (y/o)
2-79 y/o 

The presence 
of exophytic 
hemangioma in 
segments n1-VI and 
VII d>7.5cm, signs 
of fracture and 
bleeding, as well 
as accumulation of 
fluid under the liver 
were found (Figure 
4).

n2-the size of 
7.7 to 15 cm 
diagnosed with 
giant hemangioma 
(Figure 5)

After the n1-TAE procedure, 
he developed mild post-TAE 
syndrome, which resolves on 
its own. A follow-up CT scan 
one month after Tae showed 
a decrease in the size of the 
hemangioma from 7.5 cm to 6.9 
cm from TAE. Within 10 months 
after tae, the patient had no 
symptoms.
Complications associated with 
n2 - TAE were not observed in 
the patient. After the procedure, 
the laboratory values returned 
to normal and the symptoms 
gradually disappeared. After 
9 months, all the observed 
symptoms disappeared, and CT 
showed a slight decrease in the 
size of the tumor.

Furumaya 
A., et al. 54 
(2019).

n=1284 18±76 y/o Tumor size from 
9.79 ± 0.79 CM

4.00±1.36 cm showed a 
significant decrease  (P < 0.001)
Decreased tumor size in 
1100/1223 (89.9%) of patients    
1080/1096 (98.5%) of patients 
resulted in improvement or loss 
of symptoms
Grade 3 complications occurred 
in 37(2.9%)  out of 1,284 
patients 
Surgical treatment required 35 
(2.7%) of 1,284 patients

Torkian 
P, et al. 
58 (2020) 
Lipiodol-
based 
treatment 
compared 
to PVS. 

n=1450 46.3±3.6 
y/o

Diameter average 
d=9.69±10.4±2.95

Overall reduction in diameter 
(CM) 4.37-4.70

table 1. 
Analysis of diagnostic methods
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RFA
Sun JH. 
et al. 59 
(2012) 

n=36 49.5±6.5 
y/o

20 patients with 24 
hemangiomas d≥5 
cm
16 patients with 
17 hemangiomas 
d<10 cm

41 hemangioma has 
subcapsular damage. 
22 patients showed 62 signs of 
complications. 
According to the Dindo-Clavien 
Classification, 2 patients had: 
fistula in the lower esophagus, 
acute respiratory distress 
syndrome (degree 2,4).
Successfully passed the rest 
of the patients, the average 
decreased to d=6±3.
15±6 months no relapse was 
observed.
Alternative method for the 
treatment of hemangiomas only 
d≤5 cm.

d≥5 cm with 24 hemangiomas 
in 20 patients
16 patients with 17 
hemangiomas d<10 cm
successful completion
In 2 patients: esophageal fistula, 
acute respiratory distress 
syndrome developed.

Enucleation
Li H., 
et al.45 
(2023) 

n=58
Different 
a g e 
features

HH:
1.NLG - normal 
location group
2.SLG - special 
location group 
(I, IVa, VII и VIII-
segments) 

Complications encountered 
sizeNLG:
Bile leakage: 11%
Vascular thrombosis: 6.5%
Ascites: 9.7%
SLG:
Bile leakage: 12.9%
Vascular thrombosis: 7.4%
Ascites:: 11.1%
Duration of hospital stay NLG 
7.3±2.6 day SLG 11.5±3.4 day
As a result, the enucleation of 
hepatic hemangioma, located 
in a special segment, leads to 
serious complications.

Kalogiru M. et al. described in their 
studies 2 cases of bleeding giant hepatic 
hemangiomas that were successfully treated 
with TAE. In the first case, a 43-year-old man 
with a giant liver hemangioma presented 
with acute pain in the right costal arch of the 
abdomen; in the second case, a 79-year-old 
woman with a giant liver hemangioma with 
complaints for severe fatigue and anorexia. In 
both cases, the giant hemangioma continued 
to grow to 7.5 and 15 cm, respectively. In 
the first case, CT showed signs of rupture 
and bleeding, as well as fluid accumulation 
under the liver, and the patient underwent 
superselective embolization with 6 ml of 
lipiodol with the embolic agent used in the 
form of microspheres ranging in size from 100 
to 500 microns. A control CT scan a month 
after TAE showed a decrease in the size of the 
hemangioma to 6.9 cm. In the second case, 
the patient was prescribed selective TAE in a 

volume of 8 ml of Lipiodol, with microspheres 
as an embolic agent from 100 to 700 microns. 
CT scan showed a slight decrease in tumor 
size after TAE.55

The successful use of TAE before surgery 
for a ruptured hemangioma was first reported 
in 1991 by Yamamoto T., et al. According 
to Srinivas D., et al TAE is a successful 
hemostatic method in 80% of cases. Lipiodol 
is a microvascular embolizing agent that has 
anticancer properties and can block the blood 
flow of the tumor.5,56,60

Furumaya A., et al. (2019) conducted a 
meta-analysis of 18 cohort studies, to evaluate 
the effectiveness and safety of treatments for 
TAE/TAL liver hemangiomas in 1284 patients. 
According to their data, TAE/TAL reduced 
tumor size from 9.79 ± 0.79 cm to 4.00 ± 1.36 
cm (P < 0.001) in 89.9% patients, improved or 
resolved hemangioma symptoms in 98.5% 
patients. Complications occurred in 37(2.9%) 

DIAGNOSIS AND mODerN TreATmeNT meThODS 
FOr hepATIc hemANGIOmA (lITerATure revIew)



12 ВЕСТНИК ХИРУРГИИ КАЗАХСТАНА   №4   2023

patients. Than TAE/TAL is a productive 
and safe treatment for reducing the size of 
cancerous liver hemangioma and can be 
considered as an alternative to resection.54

In addition, the study by Torkian P., et al 
(2020) included 21 studies involving 1450 
patients with a total hemangioma. The 
average follow-up time after embolization was 
12 months. Lipiodol-based treatment showed 
a significant effect of a decrease in the size 
of the hemangioma after TAE  (p < 0.001). 
Overall reduction in diameter from (– 4.37cm) 
to (–0.93cm) for general TAE treatment, 
lipiodol-based and lipiodol-free treatment 
accordingly. The main complications were 
post-embolization syndrome and increased 
transient activity of liver enzymes. No any 
reports of fatal complications and clinical 
improvement was observed in 63.3-100% 
studies.58

In conclusion, the use of TAE for the 
treatment of giant hemangioma of the liver 
has the advantages of minimal trauma, fewer 
complications and good efficacy, especially in 
patients with high surgical risk. TAE therapy 
for giant hemangioma of the liver is safe and 
effective and is an alternative to surgery.59

In recent years, RFA has been increasingly 
used for the treatment of cavernous 
hemangiomas of the liver due to its unique 
advantages such as minimal invasiveness, 
efficacy, high safety, rapid recovery and wide 
application38,53 in the early stages, this method 
has only been used for hepatic hemangiomas 
up to < 10 cm in size, however, the question 
of whether RFA should be used to treat 
hemangiomas is still debated due to the need 
for longer ablation times.38

Previously, hepatologists-surgeons 
believed that the only radical method of 
treating patients with focal liver diseases, 
which can significantly extend and improve 
the quality of life, is liver resection.39 And in 
recent years, several studies have evaluated 
the effectiveness of enucleation compared 
to hepatectomy, and most of them have 
concluded that enucleation is associated with 
a lower incidence, shorter surgery time, lower 
blood loss, and fewer complications.40,42

Enucleation is technically easier in a 
peripherally located HG, and when performed 
in a centrally located HG, it leads to an 
increase in operation time and increased 
blood loss.40,42,44

Li H., et al. published the results of 
58 patients who underwent laparoscopic 
enucleation of hepatic hemangioma in 
2023.43,45 Depending on the location of 
the hemangioma, the authors considered 
patients in two groups: special location group 
(SLG) and normal location Group (NLG). In 

the study, serum transaminases and bilirubin 
levels increased in the postoperative period, 
reaching their maximum level on the third or 
fourth day after surgery, and then gradually 
decreased to normal levels. There are no 
reliable differences in biochemical parameters 
between the two groups (p > 0.05). However, 
the duration of postoperative hospital stay in 
the SLG of patients was significantly longer 
than in the NLG, which was 3.8 ± 1.4 and 2.9 ± 
0.8 days (p = 0.03) and 11.5 ± 3.4 and 7.3 ± 2.6 
days (p < 0.01), respectively. Postoperative 
complications, including pleural effusion (p 
= 0.362), ascites (p = 0.800), bile leakage 
(p = 0.845) and vascular thrombosis (p = 
0.735), have not been reported.45 The authors 
concluded that laparoscopic enucleation of 
hemangiomas in certain segments of the liver 
is complex and carries a significant risk of 
massive bleeding during surgery. 

Ramanujam A., et al. (2015) published 
a clinical case of successful enucleation of 
giant hemangioma, so that they confirmed the 
advantages of the procedure over resection 
and other new treatments.46  

Well, Muthukumarassamy R., et al. in their 
study published in 2021 noted that there is no 
significant difference between liver resection 
and enucleation. The study performed a total 
of 64 patients, including 41 liver resection, 22 
tumor enucleation, and 1 LT. The results after 
the operation were similar in both groups.47

Liu Y., et al. in 2017, published in the 
databases PubMed, Embase, Web of Science 
and the Cochrane Library, published their 
research comparing the results of enucleation 
and anatomical resection of HG. According to 
the results of nine studies involving a total 
of 1185 patients: blood loss (p < 0.00001), 
duration of surgery (p = 0.03) and duration 
of hospital stay (p = 0.03) were significantly 
lower in the enucleation group. Thus, the 
authors hypothesized that enucleation can 
preserve more liver parenchyma and reduce 
postoperative complications.40

Thus, the advantages of enucleation 
of hepatic hemangioma differ in lower 
intraoperative blood loss (enucleation: 400 ml 
compared to resection: 1330 ml), lower risk 
of bile leakage (enucleation: 0% compared to 
resection: 8-17%), maximum preservation of 
functional liver parenchyma and fewer overall 
complications.40,42,45

LT is not considered a first-line treatment 
for hepatic hemangioma. A study published 
in 2015 showed that in the United States, 
147(0.17%) patients with benign liver tumors 
underwent LT, including 25 patients with 
HH.  Indications for LT in patients with HH 
include the development of severe symptoms, 
rapid tumor growth, failure of other surgical 
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methods, and the occurrence of life-
threatening complications such as Kasabach-
Merritt syndrome.40,48,49

Discussion 
Hepatic hemangioma is the most common 

benign liver tumor. Typical hemangiomas, 
also known as capillary hemangiomas, range 
in size from a few mm to 3 cm, do not increase 
over time and are therefore unlikely to cause 
symptoms in the future. Giant hemangiomas 
of the liver can develop symptoms and 
complications that require immediate 
surgery or other type of therapy. Since the 
treatment strategy for hemangioma in the 
liver depends on the size of the first tumor, it 
is very important how many cm from the giant 
hemangioma in the liver area is considered 
gigantic. There are different criteria for this 
definition. Most authors use the diameter 
criterion > 4 cm, while others use a diameter 
of > 5 cm and some use a diameter of > 10 
cm. We believe that the definition of a giant 
hemangioma should be based on a diameter 
of ≥ 10 cm, because a 10 cm hemangioma 
can cause more severe symptoms than a 4 
cm tumor. Thus, in this study, we focused on 
patients with hepatic hemangioma larger than 
10 cm.61 

Hemangioma in the liver can be detected 
in most patients through non-invasive tests, 
especially MRI. CT angiography is a valuable 
preoperative study in patients with large 
tumors.20 In modern diagnostics of BG, the 
above CEUS examination is proven to be 
a reliable method for describing focal liver 
damage, so we agree with the authors ‘ 
study.29,30,34 

Chengming Q., et al, at the initial stage of 
RFA, only hepatic hemangiomas up to < 10 cm 
in size were treated with this method, but the 
question of whether RFA should be used for 
the treatment of hemangiomas is still being 
discussed due to the need for a long ablation 
time.38 One of the most effective methods 
of treatment is the use of subcutaneous 
microwave ablation under ultrasound control. 
This method is currently better than RFA 
because the time of exposure to thermal 
energy on tumor tissue is shorter. The main 
disadvantages are the development of 
unambiguous hemolysis due to the abundant 
blood supply to the tumor, the possibility of 
hemoglobinuria, hemolytic jaundice, anemia 
and kidney damage, as well as burns of the 
gastrointestinal tract (stomach, colon and 
small intestine), when the edge of thermal 
exposure is located at a distance of less than 
1 cm from neighboring organs.

There are also two main types of surgical 
interventions-resection of a part of the liver 
affected by hemangioma and enucleation 

of hemangioma. The above Ramanujam A., 
et al. according to a study by the authors 
(2015), successful enucleation of giant 
hemangioma has been proven. In agreement 
with the authors, it should be noted the 
advantages of enucleation over other surgical 
operations(liver resection).46 

However, postoperative mortality can be 
between 0-4%, and the risk of complications 
can be between 2-7%, depending on the 
postoperative period. Symptomatic hepatic 
hemangiomas are usually treated surgically 
(liver resection or enucleation, open, 
laparoscopic, or robotic). However, surgery 
for giant hemangiomas of the liver can 
cause intraoperative bleeding with a high 
mortality rate. Therefore, during enucleation 
and resection in the liver, we think that there 
is a high risk of developing inraoperative 
bleeding, which is mainly due not to the large 
size of the tumor, but to its proximity to large 
vascular trunks. We decided that this would 
cause the need to use selective intra-arterial 
embolization before surgery in patients at 
high risk of bleeding.

According Kalogirou M. et al. (2018), 
Furumaya A., et al. (2019) and Torkian P., et 
al. (2020) TAE is considered an effective 
minimally invasive method of treating 
complicated liver hemangiomas for patients 
with a high surgical risk due to the low 
incidence of complications. In conclusion, 
TAE can be used as the main treatment for 
giant hemangiomas, which in individual cases 
is an effective alternative to surgery.54,55,58 

In addition, it is known that many 
patients with spontaneous rupture of hepatic 
hemangioma cannot tolerate surgery due to 
hypovolemia. We support the TAE method of 
the above authors: this is because TAE allows 
tumor shrinkage and symptom remission to 
be achieved with minor complications, which 
is especially indicated for patients at high risk 
of surgery. 

In recent years, TAE of the liver has 
been increasingly used to achieve the 
hemodynamic stability of the patient before 
surgical treatment and as a method for the 
preoperative treatment of bleeding giant 
hemangiomas. Another feature is that when 
using the TAE method for giant bleeding 
hemangiomas, subsequent surgery may not 
be required.

Conclusion 
CEUS examination is a reliable method 

for describing focal liver damage. Treatment 
of hemangiomas includes transarteric 
embolization, surgical resection. But to date, 
there is no consensus on the best treatment 
for patients with symptomatic and/or large 
hemangiomas.
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Abstract
The review covers the first studies of the vessels of the brain. The history of the emergence and development 

of the doctrine of protecting the brain during operations on the carotid arteries is given. Experience has been 
accumulated in the development of the doctrine of surgical protection of the brain during primary operations on the 
carotid arteries and compression of the carotid arteries. The analysis of existing and existing methods was carried 
out. Based on the above analysis, ways of further development of methods of protecting the brain during operations 
on the carotid arteries are shown.
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Түйіндеме

Шолуда ми тамырларының алғашқы зерттеулері қамтылған. Каротид артерияларына операция 
жасау кезінде миды қорғау туралы ілімнің пайда болуы мен даму тарихы келтірілген. Каротид 
артерияларына алғашқы операциялар жасау және каротид артерияларын қысу кезінде миды 
хирургиялық қорғау туралы ілімді дамыту тәжірибесі жинақталған. Қолданыстағы және қолданыстағы 
әдістерге талдау жасалды. Жоғарыда келтірілген талдау негізінде каротид артерияларындағы 
операциялар кезінде миды қорғау әдістерін одан әрі дамыту жолдары көрсетілген.

Анализ истории поиска методов защиты головного мозга 
при операциях на внутренней сонной артерии

Конысов М.Н.1, Батрашов В.А.2, Сухарева Т.В.3, Мадешов Е.К.1, 
Морозов К.М.4, Кадыров Ж.Е.1., Конысова С.А.1.
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Introduction
The relevance of stroke prevention at the 

moment is beyond doubt. However, if the actual 
operation on the carotid arteries is quite well 
developed, then the question remains unresolved 
of how to protect the brain from ischemia and 
the subsequent development of stroke in the 
perioperative period.

Up to 60% of cerebrovascular complications 
occur during the intraoperative period. 
Complications of operations on extracranial 
arteries include ischemic brain damage (32%), 
distal arterio-arterial embolism, when the 
common carotid artery is clamped, as well as 
haemorrhagic hyper perfusion injuries (29%).1

Carotid artery surgery is a relatively young 
discipline. The first successful endarterectomy 
was performed on August 7, 1953 by M. De Bakey, 
then a 53-year-old man with transient ischemic 
attacks.2,3 

However, it is generally accepted that, 
approximately 1 year later, an operation was 
performed that became the impetus for the 
development of carotid surgery, carried out by 
Eastcott H., Pickering G., Rob C. on May 19, 1954, 
reporting this in the November issue of «The 
Lancet».4 In subsequent years, scientists such as 
De Bakey M., Crawford E., Cooley D., Morris G.J. 
and Wylie E. had a significant influence on the 
development of surgery for occlusive-stenotic 
lesions of the carotid arteries.2,3 

To date, no one doubts that carotid 
endarterectomy is an effective method for 
preventing stroke. The dawn of study occurred in 
the 90s and the beginning of the 21st century.5,6,7,8

The first significant description of the carotid 
arteries was made by the Swiss physician 
Johann Jakob Wepfer in 1658, who noted the 
hemispheric blood supply to the brain by the 
carotid arteries and was the first to document 
the relationship between changes in the arteries 

and symptoms of cerebral ischemia. Later, 
Thomas Willis expanded the works of J.J. Wepfer 
and other researchers and in 1664 published a 
work on cerebral anatomy (Cerebri Anatome) 
with detailed illustrations by Christopher Wren, in 
which he explained the true significance of the 
vascular anastomoses of the base of the brain.9

Key importance in ensuring the safety 
of surgery on the carotid arteries is given to 
preoperative assessment of the state of the circle 
of Willis and monitoring of cerebral circulation 
during clamping of the internal carotid artery 
(ICA). This research was based on the classic 
works of Matas R., who published his results in 
1911. The purpose of the study is to manually 
clamp the contralateral carotid artery.10

An important role is played by angiography, 
which provides information about the 
angioarchitecture of the circle of Willis, topical 
localization, the degree of damage to the 
brachiocephalic arteries (BCA) and the pathways 
of collateral circulation of the brain (CBF).11,12 
This can be achieved using various modifications 
of ultrasound examination, which make it 
possible to develop new diagnostic criteria for 
ICA stenosis.11,12 

Multislice computed tomographic 
angiography (MSCT AG) is a highly informative 
method for studying the angioarchitecture of the 
carotid arteries. Using this method, it is possible 
to obtain an image of the vessels supplying the 
brain from the aortic arch along its entire length, 
to assess the degree of stenosis of the carotid 
arteries, and to identify lesions of intracranial 
vessels.13,14 

When using perfusion computed tomography 
(PCT) in the preoperative period, it is possible 
to assess the state of cerebral blood flow and 
possible risk factors for the development of 
complications after surgery. The disadvantages 
of PCT include the need to administer a contrast 
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Аннотация

В обзоре освещены первые исследования сосудов головного мозга. Приведена история 
зарождения и развития учения о защите головного мозга при операциях на сонных артериях. 
Обобщен опыт первых операций на сонных артериях и развития учения о хирургической 
защите головного мозга при пережатии сонных артерий. Проведен анализ существовавших 
и существующих методов. На основании приведенного анализа, намечены пути дальнейшего 
развития методов защиты головного мозга при операциях на сонных артериях.
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agent and radiation exposure.15,16,17,18

Another method is magnetic resonance 
angiography (MRA) without the administration 
of a contrast agent, which can detect narrowing 
of the lumen of the carotid arteries in both 
intra- and extracranial sections with sensitivity 
and specificity of about 93% and 88%, 
respectively.17,19,20,21

There is no consensus on whether it is 
possible to predict the development of hyper 
perfusion syndrome in the postoperative period 
using available technologies for studying 
changes in cerebral blood flow (ultrasound, CT 
perfusion, MR perfusion).13,21

Rheoencephalography (REG), although the 
method is considered outdated, has also not 
lost its clinical significance.22 An achievement of 
modern medicine is the assessment of CBF by 
radioisotope methods, which make it possible 
to quantitatively and qualitatively characterize 
regional blood circulation.23

Protection of the brain during arrest of blood 
flow through the internal carotid artery remains 
extremely important, regardless of the state 
of the arterial circle at the base of the brain. A 
situation that arises when it is necessary to 
operate on pathological tortuosity.

Historically, three directions have developed.
Craniohypothermia
Mechanisms that protect the brain during 

ischemia are few. Duffy T.E et.al. in 1972 
obtained evidence that with a lack of oxygen, 
the oxidative metabolism of the brain is 
immediately inhibited, which leads to a kind of 
hypoxic anaesthesia (cited by Plum F., Posner 
J.B.).24 Subsequently, 3 mechanisms of tissue 
protection from the damaging effects of lactate 
were described.25. The presence of lactate 
dehydrogenase isoenzymes has been shown 
to control tissue lactate levels, leaching lactate 
into the bloodstream followed by buffering and 
preparation for metabolic use of lactate. About 
the possibility of using lactate by the brain, which 
increases in the blood in small quantities during 
hypoxia? Lactate takes part in the synthesis of 
glycogen, as shown by the results of a study in 
1964 (cited from Labori G. 1974).26 The ability to 
biosynthesize glucose (gluconeogenesis) from 
intermediate metabolites (pyruvate, lactate, 
amino acids, etc.) has been shown by a number 
of researchers.27 

The cause of acute ischemia is a lack of 
cerebral blood flow. There are several degrees of 
critical levels of response of brain tissue to this 
ischemia. Cerebral ischemia is characterized by 
a decrease in cerebral blood flow to 70-80% of 
the normal value. At the first level of decrease it 
is i.e., less than 50-55 ml/100 g of brain tissue/
min.28 At the second level, a decrease in perfusion 
to 10-15 ml/100 g of brain tissue/min and below 
leads to rapid and severe cell damage with the 

formation of an ischemic nucleus, activation of 
anaerobic glycolysis, increased extraction of 
lactate from the blood, development of lactic 
acidosis up to the development of toxic cerebral 
oedema.28,29,30,31,32,33,34,35,36

The third level is the most studied, with 
destabilization of cell membranes, disruption of 
ion transport channels, and release of excessively 
excitatory neurotransmitters.37

Along the periphery of the ischemic core, 
neuronal damage develops much more slowly, 
due to the supporting system of collaterals, 
which allows maintaining the level of perfusion 
above the threshold leading to cell death. 
This zone contains viable cells with partially 
preserved integrity of cellular structures, but with 
reduced functional activity, which makes them 
maximally vulnerable to pathogenic processes 
that disrupt their metabolic balance.35 The cells 
most sensitive to ischemia are neurons, and to 
a lesser extent are oligodendrocytes, astrocytes 
and vascular endothelium.36,37

V. Fitch, considering the trigger point of 
ischemic damage to brain cells as an imbalance 
between provision and need, makes a simple 
conclusion about the possibility of influencing 
this ratio, increasing provision and reducing 
needs.38 To improve the supply of the brain, 
artificial hypertension and hypervolemic 
hemodilution are proposed, and to reduce the 
need, artificial hypothermia and pharmacological 
reduction of the functional activity of the brain 
are proposed.

Metabolic inhibition in combination with 
increased oxygen delivery is the basis for 
the prevention of ischemia. Back in 1969, 
researchers noticed that an increase in systemic 
blood pressure (BP) with the normal structure 
of the circle of Willis leads to an increase in 
cerebral blood flow (CBF) and cerebral perfusion, 
which is described by the formula CBF = CPP / 
CVR, where CBF is volumetric blood flow, CPP 
- cerebral perfusion pressure, CVR-cerebral 
vascular resistance and, accordingly, improved 
cerebral oxygenation.39 The method of artificial 
hypertension based on these observations has 
found its place in surgery of the brachycephalic 
arteries, but its effectiveness is quite 
questionable, since anatomical studies have 
shown that a symmetrical and closed circle of 
Willis occurs in only 28% of people. In addition, 
arterial hypertension as an adaptive reaction 
of the body in patients with cerebrovascular 
insufficiency occurs only in 20-30% of cases,40 
due to the lack of a linear relationship between 
the level of systemic blood pressure (SBP) and 
CBF due to the phenomenon of autoregulation. By 
studying the dependence of cerebral oxygenation 
on cerebral perfusion pressure (CPP), a two-
phase nature was revealed. When CPP<70mmHg 
the relationship between it and oxygen saturation 
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in the jugular vein bulb is linear. This implies the 
advisability of maintaining cerebral blood flow 
above the threshold level by stabilizing SBP. For 
this purpose, in 1997 Dirden N.M. recommended 
inotropic support with norepinephrine and 
phenylephrine, due to the ability of these drugs 
to increase SBP without adverse effects on 
intracranial pressure (ICP).41

 Intraoperative protection of the brain 
during temporary occlusion of the internal 
carotid artery remains a serious aesthetic 
problem, the solution of which largely determines 
the success of the operation. The Novosibirsk 
Research Institute of Circulatory Pathology has 
accumulated extensive experience in the use 
of hypothermia in cardiac surgery; it has been 
proven that moderate hypothermia creates a 
significantly more favourable effect, since it 
does not carry side effects associated with 
hypothermia itself.41,42

The decrease in oxygen consumption by 
brain tissue at 32°C, according to various authors, 
is 45+5%.43 Studying the effect of temperature 
on CBF during artificial circulation, by collecting 
blood from the radial artery and the bulb of the 
internal jugular vein (IJV) we came to concluded 
that a decrease in temperature from 37 to 27°C 
led to a 64% decrease in brain O2 consumption. 
The reduction in oxygen consumption rate (CMR) 
with a decrease in temperature from 37 to 27°C 
ranges from 50 to 80%.44 Along with a decrease 
in oxygen consumption in the brain, there is a 
decrease in CBF by 5–7% upon cooling by 1°C.45

According to modern concepts, hypothermia 
also increases the latent period of anoxic 
depolarization, which reduces both the 
release and excitotoxic effect of excitatory 
neurotransmitters (glutamate, aspartate, and 
glycine).46,47,48

Experimental evidence suggests that 
hypothermia may be the most potent technique 
for providing cerebral protection,49 but 
hypothermia administered after ischemia only 
delays neuronal death. 

In summary, it can be stated that the attempt 
to protect the brain with local hypothermia 
(covering the head with ice during surgery), which 
appeared in the 80s of the last centuries, did not 
become widespread. In 2004, a dissertation for 
the academic degree of Candidate of Medical 
Sciences was defended in Novosibirsk. The 
author points out in the conclusions that 
craniocerebral cooling reaching a temperature 
in the nasopharynx of 33-34°C in patients 
with unilateral and bilateral hemodynamically 
significant atherosclerotic lesions of the carotid 
arteries under conditions of multicomponent 
general anaesthesia makes it possible to safely 
perform long-term (up to 60 minutes or more) 
surgical reconstruction of the internal carotid 
arteries. However, the same conclusions indicate 

that surgical intervention on the carotid arteries 
under anaesthetic conditions, including the 
use of a halogen-containing anaesthetic, like 
phthorothane up to 1 vol%, sodium thiopental 
4-5 mg/kg, ataralgesia and craniocerebral 
hypothermia is characterized by reliable anti-
ischemic protection of the brain during the 
period of temporary occlusion internal carotid 
artery. However, phthorothan and sodium 
thiopental “protect” the brain from ischemic 
damage, as many researchers point out,50,51,52 
so it is apparently premature to talk about the 
correctness of the conclusions made in the 
dissertation work. In 2005, the results were 
published in a dissertation also for the degree of 
candidate of medical sciences, the author makes 
ambiguous conclusions: “The consequence of 
craniocerebral hypothermia using the external 
cooling method is tension and ineffectiveness 
of compensatory mechanisms in the early post-
hypothermic period”. Although the research work 
is devoted to the protection of the brain during 
operations with artificial circulation, this does not 
change the essence of the conclusions. 

It should be noted that now, in carotid artery 
surgery, the method is practically not used.

To date, two main directions have emerged 
in protecting the brain during clamping of the 
ICA: 1. Surgical (placement of a temporary 
shunt) and 2. Pharmacological protection. If the 
first one remained practically unchanged, only 
the indications for installing a temporary shunt 
were clarified, then the second one is constantly 
developing and expanding.

Surgical part
Temporary cessation of blood flow through 

the carotid artery during carotid endarterectomy 
(CEA) can be prevented by using a temporary 
shunt. Two studies, including 590 patients, 
compared the results of CEA with routine 
bypass and without bypass. Another study of 
131 patients compared the results of CEA using 
a combination of EEG to monitor and measure 
carotid retrograde pressure with isolated 
retrograde pressure measurement to determine 
the need for a temporary shunt.53,54 There was no 
statistically significant difference in the incidence 
of all strokes, ipsilateral strokes, or deaths within 
30 days after surgery between patients who 
routinely used a temporary shunt and those who 
did not, although the study data were limited. 
There was also no significant difference in the 
risk of ipsilateral stroke in patients selected for 
shunting using EEG combined with retrograde 
pressure measurements compared with those in 
the group in which the indication for a temporary 
shunt was determined using retrograde pressure 
measurements alone, although the data were also 
limited.55 There was no statistically significant 
difference in the incidence of all strokes, 
ipsilateral strokes, or deaths within 30 days after 
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surgery in the group of patients with routine use 
of a temporary shunt and the group with complete 
refusal to use it.56 In 2009, the results of studies 
conducted from 2005 to 2007 were published, 
the authors concluded that the routine use of an 
internal shunt is preferable, arguing that cerebral 
ischemia can also be caused by stenosis of the 
contralateral carotid artery.57 In the large ECST 
study, which included 1729 patients, there was 
no statistically significant difference in the risk of 
intraoperative complications associated with the 
use of a temporary shunt, the use of expansion 
patches, intraoperative EEG monitoring, or the 
type of anaesthesia.58

Currently, many researchers are evaluating 
the capabilities of transcranial oximetry in 
assessing cerebral oxygenation.59,60,61,62,63

A decrease in haemoglobin oxygen 
saturation due to an increase in oxygen 
extraction from flowing blood is one of the first 
signs of developing tissue hypoxia and ischemia. 
Using transcranial oximetry during reconstructive 
operations on the carotid arteries, we came 
to the conclusion that this method makes it 
possible to assess in real time the degree of 
cerebral ischemia both during test clamping 
and during the main stage, to make a timely 
decision on additional methods of protecting the 
brain, and after completion of the reconstructive 
stage of the operation, immediately evaluate the 
effectiveness of revascularization.60,61,62

The discussion ended with the Russian 
Clinical Guidelines, which formulated the 
following recommendation: Selective use of a 
temporary shunt. is preferable. To intraoperatively 
determine the indications for the use of a 
temporary shunt, one of the following methods 
should be used: – measurement of retrograde 
pressure in the ICA, – measurement of blood 
flow velocity in the middle cerebral artery (MCA) 
using TCDG monitoring, cerebral oximetry (level 
of evidence B).64

Anaesthesia
Since the mid-1950s, CEA has traditionally 

been performed under general anaesthesia. 
Subsequently, since the 1970s, regional 
anaesthesia (RA) was developed and introduced 
to provide anaesthetic management for patients 
at high surgical risk, which became a real 
alternative for general anaesthesia. Currently, 
the main directions in the choice of anaesthesia 
during operations on the carotid arteries are 
general anaesthesia, regional anaesthesia, as 
well as combined anaesthesia (CA), which is a 
combination of them.65,66,67,68,69 

Research has still not given a clear answer 
to the question - which of the above methods 
has undeniable advantages.70,71,72,73,74 Studies and 
scientific articles indicate both the advantages 
and disadvantages of each method of pain relief 
for CEA.66,71,75,76

Regional or general anaesthesia CEA reduces 
the risk of stroke in people with symptoms of a 
recent stroke and significant carotid stenosis. 
However, there is a significant perioperative 
risk that can be reduced by performing the 
procedure under local (preferred) or general 
anaesthesia. The Cochrane review included 6 
randomized studies totalling 554 operations, 
as well as a non-randomized study with 25.662 
operations,77,78,79,80,81 totalling 554 operations 
and 41 non-randomized studies with 25.662 
operations.82 The methodological quality of 
non-randomized studies is controversial. Eleven 
of these studies were prospective, 29 were 
performed in consecutive series of patients. In 
nine non-randomized studies, the number of 
arteries compared to patients was imprecise. A 
meta-analysis of non-randomized studies found 
that the use of local anaesthesia was associated 
with significant reductions in death (35 studies), 
stroke (31), stroke or death (26), myocardial 
infarction (22), and pulmonary complications 
(7 studies) within 30 days of surgery. A meta-
analysis of randomized trials found that the 
use of local anaesthesia is associated with 
a significant reduction in bleeding within 30 
days after surgery, but there is no evidence of 
a reduction in intraoperative stroke. However, 
the volume of studies was small to draw a clear 
conclusion, and in some studies, the results of 
the analysis obviously supported the chosen 
treatment method, therefore, they are not suitable 
for analysis. The GALA (General Anaesthesia 
vs Local Anaesthesia) study is the largest 
randomized surgical and anaesthesiology trial, 
including 3526 patients treated at 95 centres 
in 24 countries.83 This double-arm, parallel-
group, multicentre randomized controlled trial 
was designed to determine whether type of 
anaesthesia affects perioperative all-cause and 
stroke mortality, short-term quality of life, and 
stroke-free and heart attack-free outcomes at 
one year of follow-up.84

In 2023, the European Community 
summarized the results of a comparison between 
RA and GA,85 noting that there is still controversy 
regarding whether CEA should be performed 
under regional anaesthesia (RA) or general 
anaesthesia (GA). The General Anaesthesia vs 
Local Anaesthesia study (n = 3.526) was the 
largest randomized controlled trial (RCT). There 
was no difference in the perioperative incidence 
of death, stroke or myocardial infarction between 
the GA (4.8%) and RA (4.5%) groups.83 However, 
pooled data from five RCTs showed a reduction 
in the 30-day incidence of stroke/death when 
performing CEA under RA,85 while NIBL (New 
ischemic brain lesion) occurred more often in the 
GA group (17.1% compared with 6. 7%).86

According to the National Surgical Quality 
Improvement Initiative of the American College 
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of Surgeons, RA is associated with shorter 
operative and hospital stays, fewer readmissions, 
fewer cases of postoperative pneumonia, and 
fewer blood transfusions.87,88 However, RA was 
associated with lower patient satisfaction (65% 
versus 93%) and was less likely to be considered 
for future treatment (61% versus 97%).88 In a 
large meta-analysis (25 observational studies, 
six RCTs [n = 152.376]), RA was associated 
with statistically significantly shorter operative 
time, lower perioperative rates of stroke, cardiac 
complications, and lower mortality.89 However, 
the RCT did not find statistically significant 
differences in any endpoint.89 Some authors 
believe that RCTs have lack of sufficient 
statistical power.90

In a systematic review of 69 studies (n = 
10.081), combined deep + superficial cervical 
plexus block was associated with a statistically 
significantly higher complication rate.91

The ESVS recommendations regarding the 
management of RA versus GA are the same 
as those in the SVS guideline and the German-
Austrian guideline, stated as follows: The 
decision regarding the choice of anaesthesia 
(regional or general) in patients undergoing 
carotid endarterectomy should be made at the 
discretion of the surgeon/anaesthesiologist, 
performing the procedure, taking into account 
local experience, patient preferences and 
preferred antiplatelet therapy strategy.92,93

Pharmacological protection of the brain in 
CEA

One of the first works devoted to 
pharmacological protection of the brain, 
apparently, is the work of J. R. Kenyon, A. B. 
Thomas, D. P. Goodwin, published in 1972.94 In a 
consecutive series of thirty-four total operations 
in thirty-one patients hospitalized with stenotic 
lesions of the internal carotid artery, heparin 
(3 mg per kg body weight), administered 
systemically and regionally, was the only method 
of cerebral protection for arterial insufficiency. 
The arrest of blood flow by carotid artery (CA) 
varied from 7 to 30.5 minutes (average 15.3 
minutes). Ten patients (32%) had more than 
one lesion. There were no deaths or immediate 
neurological consequences. Two patients 
experienced transient ischemic attacks 2 and 5 
days after surgery, but they resolved completely 
within 24 hours and were attributed to technical 
reasons.

According to most authors, the use of local 
anaesthetics allows for adequate analgesia in 
carotid surgery: pain relief is provided either by 
tissue infiltration or by blocking the cervical plexus 
along with infusion of small doses of fentanyl 
or droperidol to achieve sedation.95,96,97,98,99 
The main argument of supporters of regional 
anaesthesia during CE is the possibility of direct 
assessment of the functional state of the central 

nervous system and timely diagnosis of brain 
ischemia. When the first signs of neurological 
deficit appear, the generally accepted method 
of preventing irreversible hypoxia of the brain 
remains the use of a shunt.100,101 The relative 
simplicity and low cost of local anaesthesia and 
the ability to selectively use an internal shunt are 
the indisputable advantages of this method of 
pain relief in carotid surgery.

General anaesthesia (GA) increases the 
brain’s tolerance to hypoxia, reducing its oxygen 
demand.102,103 Under anaesthesia, it becomes 
possible to use techniques that potentiate its 
antihypoxic effect during the period of carotid 
reconstruction. For this purpose, phthorothane 
inhalation, artificial hypertension, infusion of 
antihypoxants, hyperoxygenation and their 
combinations are used.

Much work has been devoted to the study 
of hypercapnia as a method of protecting the 
brain, but it has been found that adding 2-5% 
carbon dioxide to an inhaled drug mixture or 
performing temporary hypoventilation can cause 
intracerebral steal.104

The ability of barbiturates to inhibit the 
metabolic processes of the brain, in particular, 
oxygen consumption, is used in carotid surgery: 
thiopental infusion is carried out immediately 
before the occlusion stage or during the entire 
operation; however, the depressive effect of 
barbituric anaesthesia on haemodynamic makes 
it necessary to use this method of protecting the 
brain with caution.

Currently, the main directions in the choice 
of anaesthesia during operations on the carotid 
arteries are general anaesthesia, regional 
anaesthesia, as well as combined anaesthesia 
(CA), which is a combination of them.105 

In clinical practice, depending on the specific 
clinical situation, preferences and capabilities of 
the medical institution, the choice of anaesthesia 
is usually determined collectively by a group 
of specialists (anaesthesiologist, surgeon, 
neurologist, cardiologist) and agreed with the 
patient.106,107  

The share of RA in the overall structure of 
pain management during CEA ranges from 6 to 
74%, in some clinics reaching 99% - such a wide 
range is largely explained by the preferences of 
clinics and their technical equipment.108-110

The studies carried out still have not given a 
clear answer to the question - which of the above 
methods has undeniable advantages.70-74,111

The main advantages of GA are immobility 
of the patient, decreased metabolism of 
brain cells and its protection during ischemia, 
adequate control of airway patency, external 
respiratory function and carbon dioxide 
concentration, reduced reaction to operational 
stress.74,76,112,113 The main disadvantage of GA is 
the inability to control the patient’s neurological 
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status during surgery, which explains the later 
(only after the end of anaesthesia) detection of 
neurological deficits and complications.73 Other 
disadvantages of GA include hemodynamic 
instability (intraoperative hypotension or sharp 
fluctuations in blood pressure; postoperative 
hypertension), and a higher frequency of use of 
a temporary intraluminal shunt.76 

RA does not have many of the problems 
associated with general anaesthesia.114,115

The main advantage of RA is the possibility 
of constant monitoring of the patient’s 
neurological status throughout the operation 
and in the early postoperative period, clinical 
assessment of his cognitive, verbal and motor 
functions, i.e. so-called dynamic neurological 
monitoring.116 In 2016, Lee J. et al. published their 
experience, operating under RA, 5 minutes before 
clamping the ICA, the so-called “awake test” 
was performed, including assessment of the 
patient’s speech, squeezing a rubber ball with the 
contralateral hand and movement of the big toe 
of the contralateral foot; the test was repeated 
immediately after clamping the ICA and then at 
intervals of 5 minutes throughout the entire cross-
clamping period.117 Dynamic neuromonitoring 
makes it possible to assess the preservation of 
higher cortical functions and the adequacy of 
collateral blood flow during clamping of the ICA, 
and in the event of the appearance of neurological 
symptoms, it provides rapid detection of cerebral 
ischemia.64,116  

Another important advantage of RA, 
according to some authors, is the reduction in 
the frequency of using a temporary internal shunt 
(TIS), the use of which can be accompanied by 
cerebral ischemia in approximately 5% of cases. 
The main causes of ischemic complications 
are damage to the intimal ICA by the shunt, 
dissection of the ICA, embolism with fragments 
of atherosclerotic plaque, thromboembolism, 
air embolism, shunt occlusion, and the use of a 
TIS itself can act as a cause of ICA thrombosis 
in the early postoperative period and lead to late 
arterial restenosis.73,118

AbuRahma  A. F. et al., summarizing and 
analyzing the literature in PubMed and Medline 
until 2010, calculated that the routine use of TIS 
during CEA is accompanied by a lower incidence 
of perioperative stroke (1.4%) than when not using 
it during surgery (2%).64,119 Bellosta R. et al. (2006) 
during operations on the ICA using an internal 
shunt in 99.4% of cases noted a complication 
rate of less than 2%.120 Lobo M. et al. found 
that the internal shunt was used significantly 
less frequently in the group of patients with 
RA (n=540, TIS in 3%, p<0.05) compared to the 
cohort of patients operated on for GA (n=197, 
TIS in 14%).109 The frequency of use of TIS during 
operations under RA is much lower and ranges 
from 2.4 to 13%.119,121-123 Other authors, during 

operations under GA, recommend installing TIS 
when the retrograde mean pressure in the ICA is 
below 40 mmHg.124

During operations under RA, the main 
indication for shunt installation is the appearance 
of clinical signs of cerebral ischemia.116,125 
However, patients who develop negative 
neurological symptoms requiring TIS placement 
have an increased risk of perioperative stroke 
and death.124

Among the disadvantages of RA, a number 
of authors point out: lack of brain protection 
during ICA clamping, lack of reliable control over 
airway patency, external respiratory function and 
carbon dioxide concentration, the possibility of 
developing perioperative arterial hypertension, a 
higher level of operational stress, as well as the 
forced position of the patient during surgery.76,112

Indications for RA are: the presence of an 
embologenic plaque in the operated ICA, the 
absence of an ultrasound window for performing 
Transcranial Doppler Ultrasound, severe damage 
to the coronary bed, severe stenosis of the 
aortic and mitral valves, low left ventricular 
ejection fraction, cardiac rhythm and conduction 
disturbances, diseases of the respiratory system, 
patient refusal of general anaesthesia.126 In 
addition, according to Kavakli A. S. et al, they 
believe that RA is most indicated in patients 
with critical contralateral ICA stenosis, when 
it is especially important to assess the need to 
install an internal shunt. In 2016, the results of 
a study were published in which the degree of 
contralateral ICA stenosis in patients operated 
under RA and intolerant to ICA clamping, the 
average degree of artery stenosis was 57.5%. 
Among patients tolerant to ICA clamping, the 
degree of contralateral stenosis was on average 
27.8%.107,121 

Contraindications to RA during operations 
on the carotid arteries are impossibility of verbal 
contact with the patient, patient inadequacy, 
contralateral paresis of the phrenic or recurrent 
nerve, blood coagulation disorders, and patient 
refusal of RA.127 Lee J. et al. indicate that a 
high location of carotid artery stenosis (level 
of the second cervical vertebra) is also a 
contraindication to RA.117,118

According to Brown D.L. (2009), bilateral 
cervical plexus blocks should be avoided, as 
there is a risk of blocking both phrenic nerves.59

It is now generally accepted that in clinical 
practice it is optimal to use multimodal 
neuromonitoring (for example, TDU (Transcranial 
Doppler Ultrasound) + CO (cerebral oximetry) + 
EEG), which reduces the disadvantages of each 
method.125,128 Kolkert J. L. P. et al. in 2017 noted 
that the addition of neuromonitoring modalities 
increases the cost of anaesthesia and, therefore, 
average hospital costs. In the isolated group, 
measurements of retrograde pressure in the ICA 
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Abstract
relevance: According to official WHO data, currently, about 325 million people in the world live 

with chronic hepatitis B and C, which makes hepatitis one of the most common infectious diseases 
in the world. There are many scientific studies aimed at a deeper understanding of hepatitis and the 
development of new methods of treatment and diagnosis. With the help of polymerase chain reaction, 
more sensitive tests for diagnosing hepatitis have been developed, allowing faster infection detection 
and treatment initiation. The PCR method for diagnosing hepatitis is justified and relevant, as it is one of 
the most effective and modern methods for detecting viral infection, which allows you to start treatment 
earlier and prevent the development of complications.

The study aimed to evaluate the PCR method’s efficiency in diagnosing hepatitis. 
Methods: In this review, the causes of hepatitis were investigated, and a comparative assessment 

of the effectiveness of various laboratory methods for diagnosing hepatitis, including enzyme 
immunoassay and polymerase chain reaction, was conducted. The analysis of scientific publications 
revealed the factors associated with the development of hepatitis and compared the effectiveness of 
ELISA, used for serological analysis of antibodies to hepatitis viruses, with PCR, designed to detect 
DNA or RNA of hepatitis viruses. The obtained results provide important information for improving the 
methods of diagnosis of hepatitis and more effective control of this serious infectious pathology.

Results: The analyzed scientific literature has shown that PCR diagnostics has several advantages 
over other methods of hepatitis diagnosis, such as ELISA, including higher sensitivity and specificity, 
the ability to detect hidden infections, and faster results. In addition, PCR diagnostics can be used 
to determine a specific strain of the virus, making it possible to take measures to treat and control 
infection. All these advantages confirm the scientific validity of using the PCR method in detecting 
hepatitis.

conclusion: According to global statistics, PCR has a higher sensitivity and specificity in diagnosing 
hepatitis than ELISA. PCR can also be used to monitor the effectiveness of hepatitis treatment and 
determine viral load to make decisions about the need for treatment and evaluate its effectiveness. 

Гепатитті анықтаудағы ПТР қолдану перспективалары 
(әдебиетке шолу)

А.Т. Аубакирова, Л.Е. Ризабекова, Г.Б. Абдилова

«А. Н. Сызғанов атындағы Ұлттық хирургия ғылыми орталығы» АҚ, 
Алматы, Қазақстан Республикасы.

 
Түйіндеме

Өзектілігі: ДДҰ-ның ресми мәліметтеріне сәйкес, қазіргі уақытта әлемде шамамен 325 миллион 
адам созылмалы В және С гепатитімен өмір сүреді, бұл гепатиттерді әлемдегі ең көп таралған 
жұқпалы аурулардың біріне айналдырады. Гепатитті тереңірек түсінуге және жаңа емдеу мен 
диагностиканы дамытуға бағытталған көптеген ғылыми зерттеулер бар. Полимеразды тізбекті 
реакцияның көмегімен гепатитті диагностикалау үшін сезімтал сынақтар жасалды, бұл инфекцияны 
тезірек анықтауға және емдеуді бастауға мүмкіндік береді. Гепатитті диагностикалауға арналған 
ПТР әдісі негізделген және өзекті, өйткені ол вирустық инфекцияны анықтаудың ең тиімді және 
заманауи әдістерінің бірі болып табылады, бұл емдеуді ертерек бастауға және асқынулардың дамуын 
болдырмауға мүмкіндік береді.

Зерттеудің мақсаты – гепатитті диагностикалау үшін ПТР әдісінің мәндерін бағалау.
Әдістер: Бұл шолуда гепатиттің себептері зерттелді және гепатиттерді диагностикалаудың 



30 ВЕСТНИК ХИРУРГИИ КАЗАХСТАНА   №4   2023

әртүрлі зертханалық әдістерінің, соның ішінде иммуноферменттік талдау мен полимеразды 
тізбекті реакцияның тиімділігін салыстырмалы бағалау жүргізілді. Ғылыми жарияланымдарды 
талдау әдістері гепатиттің дамуына байланысты факторларды анықтауға және гепатит вирусының 
антиденелерін серологиялық талдау үшін қолданылатын ИФА тиімділігін гепатит вирустарының ДНҚ 
немесе РНҚ-сын анықтауға арналған ПТР-мен салыстыруға мүмкіндік берді. Нәтижелер гепатитті 
диагностикалау әдістерін жақсарту және осы ауыр инфекциялық патологияны тиімдірек бақылау 
үшін маңызды ақпарат береді.

Нәтижелер: Талданған ғылыми әдебиеттер ПТР диагностикасының ИФА сияқты гепатитті 
диагностикалаудың басқа әдістеріне қарағанда бірқатар артықшылықтары бар екенін көрсетті, 
соның ішінде жоғары сезімталдық пен ерекшелік, жасырын инфекцияларды анықтау мүмкіндігі 
және жылдам нәтиже. Сонымен қатар, ПТР диагностикасын вирустың белгілі бір штаммын анықтау 
үшін қолдануға болады, бұл инфекцияны емдеу және бақылау шараларын қабылдауға мүмкіндік 
береді. Осы артықшылықтардың барлығы гепатиттерді анықтау кезінде ПТР әдісін қолданудың 
ғылыми негізділігін растайды.

Қорытынды: Әлемдік статистика бойынша гепатиттердің ПТР диагностикасы ИФА 
диагностикасына қарағанда әдістің жоғары сезімталдығы мен ерекшелігін көрсетті. ПТР гепатитті 
емдеудің тиімділігін бақылау және вирустық жүктемені анықтау үшін қосымша қолданылуы мүмкін, 
бұл емдеу қажеттілігі туралы шешім қабылдауға және оның тиімділігін бағалауға көмектеседі.

Перспективы использования ПЦР в выявлении гепатитов: 
обзор литературы

А.Т. Аубакирова, Л.Е. Ризабекова, Г.Б. Абдилова

АО «Национальный научный центр хирургии имени  А.Н. Сызганова», 
Республика Казахстан.

 
Аннотация

Актуальность: Согласно официальным данным ВОЗ, в настоящее время около 325 
миллионов человека в мире живут с хроническим гепатитом В и С, что делает гепатиты одной 
из наиболее распространённых инфекционных болезней в мире. Существует множество научных 
исследований, направленных на более глубокое понимание гепатитов и разработку новых методов 
лечения и диагностики. С помощью полимеразной цепной реакции, были разработаны более 
чувствительные тесты для диагностики гепатитов, что позволяет быстрее выявить инфекцию и 
начинать лечения. Метод ПЦР для диагностики гепатитов является обоснованным и актуальным, 
так как он является одним из самых эффективных и современных методов выявления вирусной 
инфекции, что позволяет начать лечение раньше и предотвратить развитие осложнений.  

Цель исследования: Оценить значения метода ПЦР для диагностики гепатитов.
Материал и методы: В данном обзоре были исследованы причины возникновения гепатита 

и проведена сравнительная оценка эффективности различных лабораторных методов для 
диагностики гепатитов, включая иммуноферментный анализ и полимеразную цепную реакцию. 
Методы анализа научных публикаций позволили выявить факторы, связанные с развитием 
гепатита, и сравнить эффективность ИФА, который используется для серологического анализа 
антител к вирусам гепатитов, с ПЦР, предназначенной для обнаружения ДНК или РНК вирусов 
гепатитов. Полученные результаты предоставляют важную информацию для улучшения методов 
диагностики гепатитов и более эффективного контроля этой серьезной инфекционной патологии.

Результаты: Проанализированная научная литература показала, что ПЦР-диагностика имеет 
ряд преимуществ перед другими методами диагностики гепатита, такими, как ИФА, включая более 
высокую чувствительность и специфичность, возможность обнаружения скрытых инфекций и 
более быстрый результат. Кроме того, ПЦР-диагностика может быть использована для определения 
конкретного штамма вируса, что позволяет принять меры по лечению и контролю инфекции. Все эти 
преимущества подтверждают научную обоснованность использования метода ПЦР при выявлении 
гепатитов.

Заключение: ПЦР диагностика гепатитов по мировым статистическим данным показала 
более высокую чувствительность и специфичность метода, чем ИФА диагностика. ПЦР 
дополнительно может использоваться для мониторинга эффективности лечения гепатитов и 
определения вирусной нагрузки, что помогает в принятии решений о необходимости лечения и 
оценке его эффективности.
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Introduction
Hepatitis is a serious medical problem 

worldwide. They cause liver inflammation, which 
can lead to liver enlargement, cirrhosis, and even 
liver cancer. Hepatitis can be caused by various 
viruses, such as hepatitis A, B, C, D and E, as well 
as other factors (alcohol, toxicological, etc.).1

According to official data from the World 
Health Organization, about 325 million people 
worldwide are currently living with chronic 
hepatitis B and C, making hepatitis one of the 
most common infectious diseases in the world. 
Hepatitis C, for example, is responsible for most 
cases of chronic hepatitis, cirrhosis of the liver, 
and cancer.2

Thus, hepatitis is a science-based problem, 
and many studies are being conducted in this 
area to improve the diagnosis, treatment and 
prevention of this dangerous infectious disease. 

There is a wealth of scientific research 
aimed at improving the understanding of 
hepatitis and developing new treatments and 
diagnostics. Using polymerase chain reaction 
(PCR), more sensitive tests have been developed 
for the diagnosis of hepatitis, which allows you to 
quickly detect the infection and start treatment.3 

To detect hepatitis A, B, C, D, and Eviruses 
using real-time PCR, a special set of reagents (a 
set for quantitative and qualitative determination) 
is used, which contains impurities that 
specifically bind to viral ribonucleic acid (RNA) 
or deoxyribonucleic acid (DNA). Real-time PCR 
allows you to monitor the growth of amplicons 
(increase in the number of copies of RNA or DNA 
in the reaction) in real time using fluorescent 
markers. Real-time PCR is a very sensitive and 
accurate method for detecting hepatitis A, B, C, 
D, and E viruses. PCR allows you to quickly and 
accurately determine the presence of the virus, as 
well as track the effectiveness of treatment and 
predict the possibility of relapse of the disease.4

In connection with the above, the 
introduction of the PCR method in the diagnosis 
of hepatitis is justified and relevant, as it is one 
of the most effective and modern methods for 
detecting viral infection, which allows you to start 
treatment earlier and prevent the development of 
complications. 

In connection with the above, the 
introduction of the PCR method in the diagnosis 
of hepatitis is justified and relevant, as it is one 
of the most effective and modern methods for 
detecting viral infection, which allows you to start 
treatment earlier and prevent the development of 
complications. 

The aim of the study was to evaluate the 
significance of the PCR method for the diagnosis 
of hepatitis. 

Materials and methods: During the analysis 
of scientific publications, the causes leading to 
the occurrence of hepatitis were considered. This 

review also included a comparative evaluation of 
the effectiveness of various laboratory methods 
in the diagnosis of hepatitis, including enzyme 
immunoassay and polymerase chain reaction. 
The study of literature data provided information 
on factors associated with the development of 
hepatitis, and also allowed us to compare the 
effectiveness of these methods for detecting 
hepatitis-ELISA for serological analysis for 
detecting antibodies to hepatitis viruses and PCR 
for detecting DNA or RNA of hepatitis viruses. 

Criteria for including sources:
- Research related to the diagnosis of 

hepatitis C and B.
- Studies describing PCR and ELISA 

methods in the context of hepatitis diagnosis.
- Articles available in English.
Criteria for excluding sources:
- Studies that use other laboratory 

methods to diagnose hepatitis, such as liver 
biopsy or scintigraphy.

- Articles that are not available in English.
Information was searched in the PubMed 

and Google Scholar databases for the following 
keywords: “hepatitis C diagnostics”, “hepatitis B 
diagnostics”, “polymerase chain reaction AND 
hepatitis”,” enzyme immunoassay AND hepatitis”,” 
laboratory diagnostics of hepatitis”,”methods for 
diagnosing viral hepatitis”.

The effectiveness of the PCR method in the 
diagnosis of hepatitis was evaluated according 
to the following parameters:

- Sensitivity: The ability of the PCR 
method to detect viral material even at low virus 
concentrations in the sample.

- Specificity: The ability of the PCR 
method to correctly identify the hepatitis virus 
and avoid false positive results.

- Positive and negative predictive values: 
The probability that a positive or negative PCR 
result corresponds to the presence or absence of 
hepatitis in the patient.

- Detection limit: The minimum amount 
of viral material that the PCR method can detect.

- Reproducibility: The possibility of 
repeatability of results with repeated analysis.

Detection and possible quantification of 
specific antibodies in body fluids is based on the 
use of sandwich enzyme-linked immunosorbent 
assays (ELISA). Recombinant antigens are 
used to capture circulating antibodies in 
микротитровыхthe wells of microtiter plates, 
microbeads, or special holders adapted to 
automated devices. The presence of antibodies 
is detected byanti-antibodies labeled with an 
enzyme that catalyzes the conversion of the 
substrate to a colored compound. The ratioof the 
optical density(OD) of the reaction (sample OD / 
internal control OD) is proportional to the number 
of antibodies in the sample. ELISA tests are 
cheap, easy to use, can be fully automated, and 
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table 1.
Types of hepatitis and methods of 

laboratory diagnostics
Hepatitis 

Types
PCR ELISA PCR

Detection Sensitivity Detection Sensitivity

A Detection Hepatitis A 
RNA

Virus Detection 
95 -100%

Detection of IgM and IgG 
antibodies to the virus 80 -90%

B Detection of hepatitis 
B DNA virus 95 -100% Detection of HBsAg antigen 

and antibodies to the virus 70-80%

C Detection of hepatitis 
C RNA virus 95 -100% Detection of IgM and IgG 

antibodies to the virus 80-85%

D Detection of hepatitis 
D RNA virus 95 -100% Detection of HDVAg antigen 

and antibodies to the virus 75-85%

E Detection of hepatitis 
E RNA virus 95 -100% Detection of IgM and IgG 

antibodies to the virus 75-85%

can be easily adapted to large-volume tests. An 
increase in the concentration, i.e. optical density, 
indicates the presence of hepatitis B, C, D and so 
on antibodies. 

PCR requires more than just the patient’s 
blood and other biological samples. The 
principle of analysis is based on recording the 
amplification process of a selected specific 
DNA fragment, RNA consisting in repeated 
cycles: temperature denaturation, annealing of 
primers with complementary sequences, and 
completion of polynucleotide sequences from 
these primers by Tagpolymerase. Fluorescence 
signals are recorded in each PCR cycle.   Real-
time PCR methods have a wide dynamic range 
of quantitative and qualitative determination that 
is well suited to clinical needs (upper range of 
quantitative determination: 7-8 log10 IU / ml). In 
addition, real-time PCR is more sensitive than 
classical PCR, with lower detection limits on the 
order of 10-15 IU / ml. These tests do not give false 
positive results due to transitory contamination, 
and they can be fully automated. As a result, real-
time PCR has become the method of choice for 
detecting and quantifying hepatitis DNA and RNA 
in clinical practice.3,5

Results: PCR is one of the most accurate 
and sensitive methods for diagnosing hepatitis, 
which can detect hepatitis viruses using small 
amounts of viral DNA or RNA. Due to the high 
sensitivity and specificity of the method, it is 
becoming an increasingly popular method for 
diagnosing hepatitis.4,6

One of the main prospects for using PCR 
diagnostics in hepatitis is the ability to detect 
the virus even before the appearance of clinical 
symptoms of the disease. This allows you to 
start treatment at an early stage, which increases 
the effectiveness of treatment and reduces the 
risk of complications. Moreover, PCR diagnostics 
can detect low concentrations of viral load, 
which is especially important for monitoring the 

effectiveness of treatment and assessing the 
risk of infection transmission.7

Another perspective of PCR diagnostics is 
the ability to detect various types of hepatitis 
viruses. There are several types of hepatitis, 
including hepatitis A, B, C, D, and E. Each type 
of hepatitis has its own characteristics and 
requires an individual approach to diagnosis and 
treatment. PCR diagnostics can be used to detect 
all types of hepatitis, which makes it a useful tool 
for complex diagnosis and treatment of patients 
with hepatitis.8 

It is also worth noting that PCR diagnostics 
is becoming more accessible and convenient. 
New technologies and diagnostic methods make 
it possible to perform PCR tests quickly and 
efficiently in clinical laboratories. This simplifies 
the diagnostic process and ensures fast results, 
which is important for starting treatment and 
controlling the spread of infection.9

Thus, PCR diagnostics is a promising 
method for diagnosing hepatitis, which can be 
detected in 98% of cases.

Discussion: PCR is widely used to detect 
hepatitis, and there are many scientific studies 
confirming its effectiveness. In particular, studies 
were conducted in which it was shown that PCR 
diagnostics of hepatitis A, B and C has a high 
sensitivity and specificity. For example, a study 
published in the journal PLOS One showed that 
PCR diagnostics have a sensitivity of 98.3% and 
a specificity of 99.8% for detecting hepatitis 
B.10 Another study published in the journal 
Hepatology11 showed that PCR diagnostics has 
a high sensitivity and specificity in detecting 
hepatitis C and is able to detect the virus in the 
blood even at very low concentrations, which 
makes this method very effective for detecting 
infection in the early stages. Table 1 shows the 
types of hepatitis and diagnostic methods based 
on PCR and ELISA. 

The table shows data for hepatitis A, C, D and 
E PCR diagnosis is based on the detection of viral 
RNA in the blood, while ELISA diagnosis is based 
on the detection of IgM and IgG antibodies to the 

virus. For hepatitis B, PCR diagnosis is based on 
the detection of viral DNA in the blood, and ELISA 
diagnosis is based on the detection of HBsAg 
antigen and antibodies to the virus. This table 
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shows the percentage of detection of different 
types of hepatitis using PCR and ELISA methods. 
As can be seen, PCR has a higher sensitivity for 
all types of hepatitis than ELISA. These statistics 
are based on many studies and meta-analyses 
conducted in different countries.12,13

Data on the number of hepatitis cases 
detected by PCR and ELISA diagnostics are 
collected and published by infectious disease 
control organizations, such as the World Health 
Organization (WHO)14 and the Centers for 
Disease Control and Prevention (CDC) in the 
United States.2,14

Diseases associated with hepatitis B (HBV) 
can range from acute infection, asymptomatic 
carriage, and chronic infection to fulminant 
hepatitis.15,16 Chronic infection can be associated 
with cirrhosis of the liver and hepatocellular 
carcinoma (HCC). The status of HBV infection 
can be determined using serological profiles; for 
example, the presence of HBsAg (on ELISA) is 
an important serological marker for diagnosing 
ongoing HBV infection, while the presence of 
only anti-HBc IgG or only anti-HBs indicates 
previous exposure to the virus. However, recent 
data indicate that routine serological profiles 
are not always reliable in determining the 
status of HBV infection. Transmission of HBV 
infection by HBsAg-negative blood transfusion 
has been documented, as well as perinatal 
transmission of HBV infection from HBsAg-
negative mothers.12,17,18 The presence of HBV 
infection with undetectable HBsAg has led to 
the introduction of the concept of latent, silent, 
or latent HBV infection. Latent HBV infection and 
its clinical consequences have been thoroughly 
studied recently.19,20  From the use of PCR to 
detect HBV DNA, it is clear that low levels of HBV 
DNA remain detectable in the serum and liver 
tissue of some patients who purify HBsAg.21,22 
Moreover, the detection rate of HBV DNA was 
found to be highest in anti-HBc-positive/anti-
HBs-negative individuals and lowest in anti-HBc-
negative/anti-HBs-negative individuals.16,19

An international team of scientists in Zurich 
at a hepatitis B workshop agreed that anti-HBc 
testing should be mandatory for transplant 
donors, but with regard to blood banks, all 
participants agreed that national criteria should 
be developed that can be applied to the blood 
donor population. to determine whether anti-
HBc screening is really necessary HBc. About 
2.2% of Lebanese blood donors were positive 
for anti-HBc alone, but only 13% of them were 
positive for HBV DNA. The aim of this study was 
to evaluate on a national scale the frequency 
and clinical significance of anti-HBc in Lebanese 
blood donors from blood banks in various parts 
of the country.23

Patients with suspected acute hepatitis 
C infection should be tested for both HCV 

antibodies by ELISA and HCV RNA by real-time 
PCR with a lower detection limit of 10-15 IU / ml. 
The HCV main antigen test may be used instead 
of HCV RNA analysis, but diagnosis may be 
delayed for several days because these assays 
are less sensitive than HCV RNA methods. Four 
marker profiles can be observed depending on 
the presence or absence of any marker. The 
presence of HCV RNA in the absence of HCV 
antibodies strongly indicates acute HCV infection, 
which will be confirmed by seroconversion (i.e., 
the appearance of anti-HCV antibodies) after a 
few days or weeks. Patients with acute infection 
may also have both HCV RNA and anti-HCV 
antibodies at the time of diagnosis. In this case, 
it is difficult to distinguish acute hepatitis C from 
acute exacerbation of chronic hepatitis C or 
acute hepatitis of other origin in a patient with 
chronic hepatitis C.16,23

In recent years, the number of hepatitis cases 
detected by PCR has increased dramatically. For 
example, according to WHO, the number of cases 
of hepatitis C detected by PCR diagnostics in 
the world from 2010 to 2019 increased from 58 
million to 71 million, while the number of cases 
detected by ELISA diagnostics decreased from 
90 million to 59 million. Similar trends can be 
observed for other types of hepatitis, but specific 
figures may vary depending on the region and 
data source.13,16

Thus, from the available literature data, it is 
clear that PCR is increasingly used in the world 
to detect hepatitis, especially hepatitis C. For 
example, in the United States in 2019, 92% of 
all detected cases of hepatitis C were detected 
using PCR diagnostics. At the same time, 
ELISA diagnostics is still widely used to detect 
hepatitis.13

The website of the US Centers for Disease 
Control and Prevention has statistics on hepatitis, 
including the use of PCR and ELISA diagnostics. 
For 2019, they report that of the total number 
of diagnosed cases of hepatitis C in the United 
States, 91.9% were confirmed by a PCR test. The 
CDC also indicates that PCR diagnostics are 
becoming increasingly popular and preferred for 
detecting hepatitis C, as they have shown high 
sensitivity.2,14

In addition, according to the World Health 
Organization, statistics and data on the use of 
PCR and ELISA diagnostics in hepatitis are very 
accurate and high. According to WHO, in 2017, 
PCR diagnostics were used to detect hepatitis 
C in 86% of the world’s countries, while ELISA 
diagnostics were used in only 39% of countries. 
In Kazakhstan, the ELISA method is used more 
than PCR, but when antibodies to hepatitis are 
detected, PCR confirmation is mandatory.2,13

Thus, the analyzed scientific literature 
showed that PCR diagnostics has a number of 
advantages over other methods of hepatitis 
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diagnosis, such as ELISA, including higher 
sensitivity and specificity, the ability to detect 
hidden infections, and faster results. In addition, 
PCR diagnostics can be used to identify a 
specific strain of the virus, which allows you to 
take measures for the treatment and control 
of infection. All these advantages confirm the 
scientific validity of using the PCR method for 
detecting hepatitis.

Conclusion
PCR diagnostics of hepatitis according to 

world statistics showed a higher sensitivity and 
specificity of the method than ELISA diagnostics, 
especially in the early stages of the disease. PCR 
can also be used to monitor the effectiveness 
of hepatitis treatment and determine viral load, 
which helps in making decisions about the need 
for treatment and evaluating its effectiveness. 
Based on the literature and statistical data, we 
have drawn several conclusions: 

1. PCR diagnostics has a higher sensitivity 
(95-100%) than ELISA diagnostics (80-85%), and 
can detect the genetic material of the virus in 
very small amounts, which makes this method 
more effective for detecting infection in the early 

stages.
2. PCR diagnostics is highly specific and can 

distinguish between different strains of hepatitis 
viruses. This allows you to identify a specific 
strain of the virus and take measures to treat and 
control it.

3. PCR diagnostics can detect the presence 
of the virus directly, while ELISA diagnostics only 
detects the presence of antibodies to the virus. 
This means that PCR diagnostics can be used 
to determine the presence of the virus in blood, 
tissues, and other biological materials.

4. PCR diagnostics are usually faster than 
ELISA diagnostics, and results can be obtained 
in a few hours. This allows you to start treatment 
earlier and reduce the likelihood of infection 
spreading.

5. PCR diagnostics can detect hidden 
infections that may not be detected by other 
diagnostic methods, including ELISA diagnostics.

6. PCR diagnostics can be performed using 
a variety of samples of biological materials, 
including blood, urine, saliva, and others, while 
ELISA diagnostics usually require the use of 
blood.
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Abstract
The aim of the study is to evaluate the results of surgical treatment in patients with sacroiliac joint 

injury.
Methods. An analysis of the results of surgical treatment of 60 patients with sacroiliac joint injury 

was conducted at the Center of polytrauma and orthopedic surgery of the State Public Healthcare 
Institution “Emergency Hospital” in Abai Region, the Trauma and Endoprosthetics Department of the 
State Public Healthcare Institution “Multispecialty City Hospital No. 1” in the city of Astana, and the 
“Shymkent City Clinical Hospital No. 1” from June 2019 to August 2022.

Patients were divided into two groups. Patients in the control group underwent surgery using 
the standard technique, while patients in the experimental group underwent surgery using a device 
developed by us for minimally invasive locking osteosynthesis of sacroiliac joint injuries. The study was 
a randomized controlled trial by design.

Results. The use of the device for minimally invasive locking osteosynthesis of sacroiliac joint 
injuries leads to a significant reduction in the length of hospitalization for all types of sacroiliac joint 
injuries regardless of the patient’s initial condition (p=0.001). Correlation analysis revealed a correlation 
between the observation group and patient pain assessment at 12 months (p=0.001).

According to the Majeed Pelvic Score at 12 months, the maximum score in the experimental group 
was 98 points, while in the control group, it was 70 points. A satisfactory assessment on the Majeed 
Pelvic Score at 12 months was observed in 3 (10%) of patients in the control group and none in the 
experimental group. There were no unsatisfactory responses in both groups (significant differences 
were found, p=0.001).

conclusions. The use of the device developed by us for minimally invasive locking osteosynthesis 
of sacroiliac joint injuries reduces the length of hospitalization and the time to return to work (12 months 
in the control group and 8 months in the experimental group). The absence of pain in patients after 
12 months in the experimental group was 26 (86.7%) and 20 (66.6%) in the control group. According 
to the Majeed Pelvic Score  in the long term (3, 6, and 12 months), the frequency of excellent results 
increases from 13.3% to 90.0% in the experimental group and from 10% to 73.4% in the control group.

Сегізкөз-мықын байламының зақымданулары бар науқастарда 
хирургиялық емдеу нәтижелерін салыстырмалы бағалау.

Касымов К.Т1, Жунусов Е.Т², Тлемисов А.С¹, Естемесов Н.Т3., 
Абдумауленов А.У3, Раханская Е1.
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2Халықаралық травматология және ортопедия ғылыми орталығы, 
Алматы, Қазақстан Республикасы.
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Түйіндеме
Зерттеудің мақсаты сегізкөз-мықын байламының зақымданулары бар науқастарда 

хирургиялық емдеу нәтижелерін бағалау.
Әдістері. Абай облысының ДСБ “жедел медициналық жәрдем ауруханасы” ШЖҚ КМК 

политравма және ортохирургия орталығында, Астана қаласы әкімдігінің “№1 көпсалалы 
қалалық аурухана” ШЖҚ КМК политравма және эндопротездеу бөлімшесінде және Шымкент 
қаласының “№1 қалалық клиникалық аурухана” ШЖҚ МКК политравма бөлліміндерінде 2019 
жылдың маусымынан 2022 жылдың тамызына дейінгі аралықта сегізкөз-мықын байламы 
зақымданған 60 науқастың хирургиялық емдеу нәтижелеріне талдау жүргізілді 

Науқастар екі топқа бөлінді. Бақылау тобындағы науқастарға стандартты әдіс бойынша 
операция жасалды, ал тәжірибелік топтағы науқастарға біз әзірлеген сегізкөз-мықын байламы 
зақымдануларының аз инвазивті құлыптаушы остеосинтезіне арналған құрылғыны пайдалану 
арқылы операция жасалды. Дизайн бойынша зерттеу болды рандомизацияланған бақыланатын 
сынақ.

Нәтижелер. Сегізкөз-мықын байламы зақымдануларының аз инвазивті құлыптаушы 
остеосинтезіне арналған құрылғыны қолдану науқастың бастапқы жағдайына қарамастан 
сегізкөз-мықын байламы зақымдануының барлық түрлерінде ауруханада ем алу мерзімінің 
төмендеуіне әкеледі (р=0.001). Корреляциялық талдау 12 айдан кейін бақылау тобы мен 
пациенттердің ауырсынуын бағалау арасындағы корреляциялық байланысты (р=0.001) 
анықтады.

The Majeed Pelvic Score бойынша 12 айдан кейін эксперименттік топтағы ең жоғары балл 98 
баллды, бақылау тобында 70 баллды құрады. 12 айдан кейін the Majeed Pelvic Score бойынша 
қанағаттанарлық бағалау бақылау тобындағы науқастардың 3 (10%) байқалып, негізгі топта 
бірде-бір науқаста байқалмады. Екі топта да қанағаттанарлықсыз жауаптар байқалмады 
(сенімді айырмашылықтар анықталды (р=0.001).

Қорытынды. Сегізкөз-мықын байламы зақымдануларының аз инвазивті құлыптаушы 
остеосинтезіне арналған құрылғыны қолдану ауруханада жату мерзімін, еңбекке қабілеттіліктің 
қалпына келу мерзімін қысқартады (бақылау тобында 12 ай, ал негізгі топта 8 ай). Тәжірибе 
тобында 12 айдан кейін нақастарда ауырсынудың жойылуы 26 (86.7%) және бақылау тобында 
20 (66.6%) құрады. Алыс кезеңдегі (3, 6 және 12 ай) the Majeed Pelvic Score  шкаласы бойынша 
өте жақсы нәтижелердің жиілігі тәжірибелік топта 13.3% - дан 90.0% - ға дейін, ал бақылау 
тобында 10% - дан 73.4% - ға дейін артады.

Сравнительная оценка результатов хирургического лечения у
пациентов с повреждением крестцово-подвздошного сочленения

Касымов К.Т1, Жунусов Е.Т², Тлемисов А.С¹, Естемесов Н.Т3., 
Абдумауленов А.У3, Раханская Е1.

1Медицинский университет г. Семей, Семей, Республика Казахстан
2Международный научный центр травматологии и ортопедии, 
Алматы, Республика Казахстан.
3Государственное учреждение здравоохранения “Шымкентская 
городская многопрофильная больница”
 
Аннотация

Цель исследования – оценить результаты хирургического лечения у пациентов с 
повреждением крестцово-подвздошного сочленения.

Методы. Проведен анализ результатов хирургического лечения 60 пациентов с 
повреждением крестцово-подвздошного сочленения в Центре политравмы и ортохирургии КГП 
на ПХВ «Больница скорой медицинской помощи» УЗ области Абай, отделений политравмы и 
эндопротезирования КГП на ПХВ «Многопрофильная городская больница №1» акимата города 
Астана, ГКП на ПХВ «№1 городская клиническая больница» г.Шымкент с июня 2019 года по 
август 2022 года.

Пациенты были разделены на две группы. Пациенты в контрольной группе были 
прооперированы по стандартной методике, а пациенты в опытной группе – прооперированы 
с использованием разработанного нами устройства для малоинвазивного блокирующего 
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Introduction
Various authors in their works confirm 

that pelvic ring injuries are relatively rare, 
comprising 0.3% to 8% of all fractures, 
occurring approximately in 20 to 37 per 100.000 
population.1,2 The increase in unstable pelvic 
bone injuries is proportional to the rise in 
transportation, industrial, and domestic trauma.3,4 
In cases of polytrauma, pelvic bone fractures are 
categorized as rotationally or vertically unstable 
in 50-60% of instances, falling under Type B and 
C according to AO/ASIF classification.5

Injuries to the posterior regions, including 
the sacrum, sacroiliac joints, and posterior 
portions of the iliac bones, occur in 20% to 51.0% 
of pelvic trauma cases. They are classified as 
Type C (vertically unstable, severe) and are 
more prevalent among younger patients (15-30 
years).6,7 Most pelvic ring injuries result from 
high-energy traumas such as road accidents, falls 
from height, crush injuries, or direct impacts.8

One challenging task in orthopedic surgery is 
the treatment of pelvic ring injuries, with surgical 
methods gaining recognition. Numerous open 
and closed surgical stabilization methods for the 
pelvic ring are described in works by authors from 
different countries.6,9,10,11,12 However, the current 
unsatisfactory results persist, ranging from 30% 
to 60% according to various researchers.7,9

Therefore, improving diagnostics and 
enhancing the effectiveness of treating sacroiliac 
joint injuries remains one of the most pressing 
issues in traumatology today. The aim of this 
research is to evaluate the outcomes of surgical 
treatment in patients with sacroiliac joint injuries.

Materials and Methods.
At the Trauma Center and Orthopedics 

Department of the State Public Healthcare 
Institution “Emergency Hospital” in Abai Region, 
the Trauma and Endoprosthetics Department 
of the State Public Healthcare Institution 

“Multispecialty City Hospital No. 1” in the city of 
Astana, and the State Public Healthcare Institution 
“Shymkent City Multispecialty Hospital,” a total 
of 60 patients with sacroiliac joint (SIJ) injuries 
were treated from June 2019 to August 2022. 
These patients were divided into control and 
experimental groups. Given the rarity of sacroiliac 
joint injuries, we conducted a comprehensive 
sampling. To obtain the necessary information, 
data extraction was performed for all SIJ patients 
who were admitted to the research databases 
during the study period.

Prior to commencing the study, we obtained 
approval from the Ethics Committee of NAO 
“Semey Medical University” (Protocol No. 2, 
dated October 18, 2019). We developed a data 
extraction form based on a review of the literature, 
taking into account the key factors required for 
conducting a comparative analysis

Study Design: Randomized Controlled Trial
Patient allocation into groups was done 

randomly using the “Randomus” random 
number generator with subsequent envelope 
opening. As a result, 30 patients were assigned 
to the experimental group, and 30 patients were 
assigned to the control group.

Patients in the control group underwent 
surgery following the standard procedure, 6,13,14,15 
while patients in the experimental group were 
operated on using a device developed by us for 
minimally invasive locking osteosynthesis of 
sacroiliac joint injuries.

Inclusion criteria for patients in the study 
were as follows: patients aged 18 to 65 years, 
admitted to the trauma department during the 
selected period, undergoing surgical intervention 
for unstable pelvic ring injuries classified as 
type B and C according to the AO classification, 
patients with sacroiliac joint disruption, sacral 
fractures of I, II types by Denis, and informed 
consent to participate in the study.

остеосинтеза повреждений крестцово-подвздошного сочленения. По дизайну исследование 
было рандомизированное контролируемое исследование.

Результаты. Применение устройства для малоинвазивного блокирующего остеосинтеза 
повреждений крестцово-подвздошного сочленения ведет к достоверному уменьшению сроков 
госпитализации при всех типах повреждений крестцово-подвздошного сочленения независимо 
от исходного состояния пациента (р=0.001). Корреляционный анализ выявил корреляционная 
связь между группой наблюдения и оценкой боли пациентами через 12 месяццев (р=0.001). 
Согласно the Majeed Pelvic Score через 12 месяцев максимальный балл в опытной группе 
составил 98 баллов, в контрольной группе 70 баллов. Оценка удовлетворительно согласно the 
Majeed Pelvic Score через 12 месяцев наблюдалось у 3 (10%) пациентов в контрольной группе 
и ни одного пациента в основной группе. Неудовлетворительных ответов в обеих группах не 
отмечено (выявлены достоверные различия (р=0.001).

Выводы. Применение разработанного нами устройства для малоинвазивного 
блокирующего остеосинтеза повреждений крестцово-подвздошного сочленения сокращает 
сроки госпитализации, срок восстановления трудоспособности (в контрольной группе 12 
месяцев, а в основной группе 8 месяцев). Отсутствие боли у пациентов через 12 месяцев в 
опытной группе составило 26 (86.7%) и 20 (66.6%) в контрольной группе. По шкале Маджида в 
отдаленном периоде (3, 6 и 12 месяцев) частота отличных результатов увеличивается с 13.3% 
до 90.0% в опытной группе, а в контрольной группе с 10% до 73.4%.
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Exclusion criteria for patients from the 
study included individuals below the age of 18 
and above 65, pregnant women, patients with 
oncological pathologies receiving chemotherapy 
or radiation therapy, or with bone metastases, 
and patients with complex pelvic organ injuries.

Regarding professional affiliation, all 
members of the sample were distributed among 
the following categories: laborers, white-collar 
workers, healthcare professionals, self-employed 
individuals, homemakers, retirees, individuals 
with disabilities, unemployed individuals, and 
other professional groups.

The clinical diagnosis was encoded 
according to the ICD-10 (Clinical protocols of the 
Ministry of Health of the Republic of Kazakhstan 
- 2018 (Kazakhstan). Polytrauma): T.06.8 - other 
specified injuries involving multiple body regions, 
T.02.8 - other combinations of fractures involving 
multiple body regions, S.32.7 - multiple fractures 
of the lumbar-sacral spine and pelvic bones, 
T.02.8 - fractures involving multiple regions of the 
upper and lower limbs, S.32.1 - sacral fractures.

Based on the mechanism of injury, we 
categorized them into four groups: domestic, 
transport-related, street, and occupational. 
Regarding the mode of patient arrival, they were 
categorized into three groups at the hospital’s 
emergency department: 1) ambulance arrival, 2) 
air ambulance, 3) independent appeal; 4) transfer 
from another healthcare facility. Traumatic shock 
was coded into two categories: 1) yes, 2) no. 
Traumatic shock severity was further classified 
into: 1) first-degree, 2) second-degree, 3) third-
degree. According to the method of pelvic 
fixation in the emergency department, they 
were categorized into three groups: 1) external 
fixation device, 2) swaddling, 3) pneumatic 
compression. Injury severity was assessed using 
the Polytrauma Score (PTS), categorized into 
four groups: 1) up to 19 points - stable condition, 
2) 20-34 points - borderline condition, 3) 35-48 
points - severe condition, 4) 49 or more points 
- critical condition. The timing of surgery was 
divided into three categories: 1) within 7 days, 2) 
within 10 days, 3) after 3 weeks. Pain levels on 
a numeric rating scale from 0 to 10 points were 

categorized into three groups: mild pain (1 to 4 
points), moderate pain (5 to 6 points), severe pain 
(7 to 10 points). 

The duration of recovery of workability 
was also divided into three categories: 
1) up to 4 months, 2) 5-8 months, 3) 9-12 
months. Subsequently, an assessment was 
conducted based on the sum of criteria on the 
Majeed Pelvic Score (MPS) no earlier than 
3 months, at 6 months, and 12 months after 
treatment.16,17,18 Five factors were considered and 
assessed: pain, the ability to stand, sit, perform 
work, and sexual function.

This variable was divided into four categories: 
1) excellent (a total score of more than 85), good 
(a total score from 70 to 84 points), satisfactory 
(a total score from 55 to 69 points), and 
unsatisfactory (less than 55 points).16 Statistical 
analysis of the results was performed using the 
statistical software package SPSS (Statistical 
Package for the Social Sciences) version 23.0 for 
Windows (NAO “Semey Medical University”). The 
comparison of quantitative variables between 
comparison groups was carried out using the 
Mann-Whitney U test. For describing quantitative 
data with a normal distribution, the mean and 
standard deviation were used. A 95% confidence 
interval (CI) was calculated for the population 
mean. Frequencies and percentages were used 
to describe qualitative data. Confidence intervals 
were also calculated for the sample mean and 
sample proportion. Pearson’s chi-squared test 
was used to compare two independent groups 
of nominal variables. Correlation analysis 
was conducted using Pearson’s correlation 
coefficient.

Results
Patients were stratified into five age groups: 

18-27 years, 28-37 years, 38-47 years, 48-57 years, 
and 58-65 years. The average age of patients in 
the experimental group was 36.8 years (Mean = 
33.5; Q1=24.5; Q3=49.3 years), and in the control 
group, it was 37.1 years (Mean = 34.5; Q1=27.5; 
Q3=43.3 years).

The socio-demographic characteristics of 
patients included in the experimental and control 
groups are presented in Table 1.

Variables Experimental group, abs (%) Control group, abs.  (%) P value

Gender

 Women 14 (46.7%) 15 (50.0%) 0.702

Men    16 (53.3 %) 15 (50.0%) 0.544

Age

18-27 years 10 (33.3%) 7 (23.3%) 0.309

28-37 years 6 (20.0 %) 10 (33.3%) 0.128

38-47 years 5 (16.7 %) 7 (23.3%) 0.785

48-57 years 5 (16.7 %) 3 (10.0 %) 0.771

table 1.
Socio-demographic characteristics 
of patients
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58-65 years 4 (13.3%) 3 (10.0%) 0.935

Professional affiliation

Civil servant 8 (26.7 %) 6 (20.0%) 0.169

Laborer 1 (3.3 %) 1 (3.3%) 0.337

Retiree 0 1 (3.3 %) 0.491

Homemakers 6 (20.0 %) 6 (20.0%) 0.163

Self-employed 
individuals 3 (10.0%) 3 (10.0%) 0.238

Healthcare 
professionals 1 (3.3 %) 1 (3.3%) 0.357

Retiree 0 1 (3.3%) 0.493

Unemployed 7 (23.3 %) 5 (16.7%) 0.130

Disabled 0 1 (3.3 %) 0.222

Other 4 (13.3%) 6 (20.0 %) 0.513

As evident from Table 1, the majority of 
patients in both the experimental group 11 
(36.7%) and the control group 17 (56.6%) were 
in the age range of 28 to 47 years. At the same 
time, in this sample, 4 (13.3%) of patients in the 
experimental group and 3(10.0%) of patients 
in the control group were aged over 58 years. 
No significant differences in age were found 
between the compared groups, p=0.559.

Regarding gender, patients were evenly 
distributed, and there were no significant 
differences in gender composition; the groups 
were homogeneous (p=0.185). In our study, the 
majority of patients in the experimental group 
8 (26.7%) and in the control group 6 (20.0%) 
were white-collar workers, which corresponded 
to the age structure of this sample. The least 
common professional groups were laborers 
(one patient in the control group (3.3%) and 
one in the experimental group) and healthcare 
professionals 1 (3.3%) in the experimental group 
and 1 (3.3%) in the control group). Thus, the 
groups were comparable in terms of their main 
socio-demographic characteristics.

The study groups of patients are similar 
in the compared parameters, including the 
composition of clinical observations, the 
nature of the trauma, and the morphology of 
sacroiliac joint injuries. In both study groups, the 
distribution of patients by clinical diagnosis was 
also comparable. In the experimental and control 
groups, the majority of patients had a diagnosis 
of “other specified injuries involving multiple 
body regions,” accounting for 19 (63.3%). The 
second most common diagnosis in both groups 
was “other combinations of fractures involving 
multiple body regions,” at 7 (23.3%), and multiple 
fractures of the lumbar-sacral spine and pelvic 
bones ranked third (10% in the experimental 
group and 6.7% in the control group).

Fractures of the sacrum were less frequent 

in the control group 1 (3.3%) and absent in the 
experimental group, while fractures involving 
multiple regions of the upper and lower 
extremities were equally prevalent in both groups 
1 (3.3%).

The majority of patients in both the 
experimental 13 (43.3%) and control groups 11 
(36.7%) sustained transport-related injuries, with 
domestic injuries ranking second 7 (23.3%) in the 
experimental group and third 10 (33.3%) in the 
control group. Occupational injuries came in third 
(20% and 23.3%, respectively), followed by street 
injuries (13.3% and 6.7%, respectively). When 
analyzing the distribution of patients by the type 
of injury and the observation group, no significant 
differences were found (p=0.353).

In the study groups, the distribution of 
patients by the method of delivery to the hospital 
was also comparable. In both the experimental 
and control groups, the majority of patients were 
brought by an ambulance team 26 (86.7%) and 
24 (80%), respectively). The second method of 
delivery was medical aviation 2 (6.7%) in the 
experimental group and 4 (13.3%) in the control 
group), followed by self-referral 2 (6.7%) in the 
experimental group and 2 (6.7%) in the control 
group). Correlation analysis data indicate no 
significant relationship between the method 
of hospital delivery and the observation group 
(p=0.72).

Traumatic shock was observed in 18 (60%) 
of the main group and 17 (56.6%) of the control 
group. Among them, first-degree shock was 
observed in 4 (13.3%) in both the main and 
control groups, second-degree shock in 5 (16.7%) 
in the main group and 6 (20%) in the control 
group. Third-degree traumatic shock was equally 
observed in both the main and control groups 3 
(10%).

We did not establish a relationship between 
the presence or absence of traumatic shock and 
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the compared groups (p=0.26), indicating the 
comparability of the groups (p=0.86).

Regarding the method of emergency fixation 
of the pelvis, the majority of patients, 19 (63.3%) 
in the main group and 20 (66.7%) in the control 
group, underwent external fixation device 
application. Pelvic binding was applied in 11 

(36.7%) of the main group and 10 (33.3%) of the 
control group. Correlation analysis revealed no 
significant correlation between the observation 
group and the method of pelvic fixation (p=0.36). 

In the next stage of our study, we assessed 
the severity of the injury using the PTS scale 
(Table 2).

Variable Experimental group, abs 
(%) Experimental group, abs (%) P value

Up to 19 points 23 (76.7%) 23 (76.7%) 0.148

20-34 points 6 (20.0%) 6 (20.0%) 0.163

35-48 points 1 (3.3%) 0 0.309

49 and more points 0 1 (3.3%) 0.111

table 2.
Distribution of patients on the 
PTS scale

As evident in Table 2, a stable condition 
according to the PTS scale was observed in 23 
(76.7%) patients in both the main and control 
groups. A borderline condition was observed in 6 
(20%) patients in both groups. One patient (3.3%) 
in the main group had a severe condition, while 
no severe condition was observed in the control 
group. A patient in critical condition was present 
in the control group 1 (3.3%). The probability of 
a lethal outcome exceeding 50% was observed 
in one patient (3.3%) in both groups. Correlation 
analysis did not reveal a significant association 
between the PTS rating and the patient group 
(p=0.67).

Before the operation, 4 (13.3%) of patients 
with transforaminal sacral fractures in the main 
group exhibited neurological symptoms, such as 
perianal pain, numbness in the posterior surfaces 
of the thighs and the groin area. All these patients 
had the posterior pelvic ring fixed with our device, 
creating distraction, and achieved a positive result 
with the regression of pain and numbness on 
the same evening. In the control group, 2 (6.7%) 
of patients were diagnosed with postoperative 
neurological complications, including numbness 
in one toe, moderate perianal pain, and numbness 
in the groin area. 

The majority of patients, 16 (53.3%) in the 
main group and 15 (50%) in the control group, 
underwent surgery primarily within 5 to 7 days. 
Patients in the main group 7 (23.3%) and in the 
control group 7 (23.3%) underwent surgery within 
10 days. In the experimental group, 7 (23.3%) 
underwent surgery after 3 weeks, while in the 
control group, this was the case for 8 (26.7%). 
Analysis of the timing of the surgery and the 
observation group did not reveal any significant 
differences (p=0.760).

In the early postoperative period, one patient 
(3.3%) in the control group experienced severe 
pain in the left gluteal and inguinal region (with 
a zone ІІ sacral fractures). A follow-up CT scan 
revealed incorrect screw placement, passing 

through the upper cortex of the lateral sacral 
mass, where the L5 nerve root of the lumbosacral 
plexus is anatomically located. After the screw 
was removed and repositioned, the neurological 
symptoms regressed.

In the research groups, 2 (6.6%) of patients 
exhibited pelvic dimorphism. Technical problems 
arose during surgery in the control group, leading 
to severe pain for patients in the postoperative 
phase. Patients in the experimental group did 
not report such symptoms. Therefore, one of the 
advantages of our original device is that the nail 
is implanted behind the sacrum, where there are 
no nerves and medium to large blood vessels, 
thereby minimizing the risk of damaging neural 
structures.

The assessment of treatment effectiveness 
involved the evaluation of pain at discharge, 
pain assessment at 3 months post-surgery, pain 
assessment at 6- and 12-months post-surgery, 
duration of disability, and evaluation using the 
MPS at 3, 6 and 12 months.

Pain assessment upon admission was the 
same in both groups, with scores of 10 points. 
However, there was a statistically significant 
difference in patient responses regarding pain 
assessment at discharge when considering the 
observation groups (p=0.001). The average pain 
level on the day of discharge was 2.9 points in the 
experimental group (Mean = 3.0; Q1=2.0; Q3=4.0 
points) and 3.0 points in the control group (Mean 
= 2.5; Q1=2.0; Q3=5.0 points). In the majority of 
patients – 26 (86.7%) in the main group and 21 
(70.0%) in the control group, patients rated their 
pain as mild (1 to 4 points). Moderate pain (5 
to 6 points) was reported in the experimental 
group 4 (13.3%) and the control group 6 (20.0%). 
No patients in the experimental group reported 
severe pain, whereas 3 (10%) did so in the control 
group.

The average pain level reported by patients 
three months after discharge in the experimental 
group was 0.43±0.77 points (Median = 0; Q1=0; 
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table 3.
Distribution of the assessment on 

the Majeed Pelvic Score

Q3=1.0 points), while in the control group, it 
was 0.83±1.1 points (Median = 0; Q1=0; Q3=3.0 
points). In the control group, 4 (13.3%) rated 
their pain at 3 points, which was not observed in 
the main group. Correlation analysis revealed a 
significant correlation between the observation 
group and pain assessment by patients three 
months after the operation (p=0.001). 

The length of hospital stay was another 
important factor. On average, patients in the 
experimental group spent 21.7±10.9 days in the 
hospital (Median = 17; Q1=12.7; Q3=21.5 days), 
while in the control group, it was 32.6±14.3 
days (Median = 28; Q1=16; Q3=29.5 days). 
Statistical analysis of the data on the number of 
hospitalization days indicated that the use of the 
minimally invasive locking osteosynthesis device 
for sacroiliac joint injuries led to a significant 
reduction in hospitalization duration for all types 
of injuries to the sacroiliac joint, regardless of the 
patient’s initial condition (p=0.001).

It is known that the duration of returning to 
work significantly affects the quality of life of 
patients. During the study, statistically significant 
differences were found in the distribution of 
patients based on the duration of returning 
to work and the observation group (p=0.000). 

The distribution of patients by the duration of 
returning to work in the experimental group had 
an average of 3.3 months ± 1.4 months (Median 
= 3.0; Q1=3; Q3=5 months), while in the control 
group, it was 4.8 months ± 3 months (Median = 
3.0; Q1=3; Q3=5 months). In the control group, 
13.3% (n=4) of patients regained their work 
capacity after 9-12 months, whereas no such 
patients were observed in the main group, with 
the maximum recovery period of 8 months.

The long-term pain assessment results 
(after 12 months) are as follows: In the majority 
of patients, 26 (86.7%) in the experimental group 
and 20 (66.6%) in the control group rated their 
pain as 0 points. Patients in the experimental 
group rated their pain as mild (from 1 to 4 points), 
comprising 10 (33.4%), while in the control group, 
it was 6 (20%). Correlation analysis revealed a 
significant correlation between the observation 
group and pain assessment by patients after 12 
months (p=0.001).

The next step in our study was the 
assessment using the MPS. The assessment 
was performed based on the sum of the MPS 
criteria not earlier than 3 months, 6 months, and 
12 months after the operation (Table 3).

Variable Experimental group, abs. (%) Control group, 
abs. (%) P value

3 months after surgery

excellent 4 (13.3%) 3 (10.0%) 0.001

good 23 (76.7%) 16 (53.3%) 0.000

satisfactory 3 (10.0%) 8 (26.6%) 0.002

unsatisfactory 0 3 (10.0%) 0.001

6 months after surgery

excellent 22 (73.4%) 15 (50.0%) 0.000

good 6 (20.0%) 8 (26.7%) 0.001

satisfactory 2 (6.6%) 6 (20.0%) 0.000

unsatisfactory 0 1 (3.3%) 0.001

12 months after surgery

excellent 27 (90.0%) 22 (73.4%) 0.001

good 3 (10.0%) 5 (16.6%) 0.000

satisfactory 0 3 (10.0%) 0.003

unsatisfactory 0 0 0.001

When analyzing the distribution based on 
the MPS assessment and the observation group, 
significant differences were observed (p=0.000). 
After 3 months following the operation, the 
minimum score in the experimental group was 
62, while in the control group, it was 49 points. 
The maximum score in the experimental group 
reached 96 points, compared to 88 points in the 

control group. An unsatisfactory assessment 
on the MPS after 3 months was observed in 3 
(10.0%) of patients in the control group and none 
in the experimental group.

After 6 months, the minimum score in the 
experimental group was 78 points, whereas it 
was 55 points in the control group. The maximum 
score in the experimental group was 98 points, 
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compared to 90 points in the control group. An 
unsatisfactory assessment on the MPS after 6 
months was observed in 1 (3.3%) of patients in 
the control group and none in the experimental 
group. The maximum score in the experimental 
group after 12 months was 98 points, while it 
was 70 points in the control group. A satisfactory 
assessment on the MPS after 12 months was 
observed in 3 (10%) of patients in the control 
group and none in the experimental group. There 
were no unsatisfactory responses in both groups.

Discussion
Despite developments and improvements 

in surgical treatment methods for sacroiliac 
joint injuries, the question of developing new 
techniques and devices for the surgical treatment 
of posterior pelvic ring injuries remains relevant. 
Literature data support our research findings. The 
primary mechanism of injury often involves high-
energy impacts resulting from traffic accidents, 
falls from a height, or occupational injuries, 
19,20,21,22,23 which are associated with a high level 
of mortality, reaching up to 32%.19

In cases of posterior pelvic ring injuries, 
clinical signs of neurological damage occur 
in 42-54% of cases. Post-traumatic pelvic 
deformities are accompanied by various 
manifestations of neuropathy in 57% of cases. 
Regression of neurological symptoms following 
surgical treatment is observed in 16% of cases, 
as realignment of bone fragments can prevent 
the consequences of contusion injuries to neural 
structures. Fractures of the pelvis, classified as 
type B and C according to the AO classification, 
can affect nerve roots ranging from L2 to S4, 
although more commonly, nerve roots L5 to 
S1 are involved. The most common sequelae 
include weakness in the extensor hallucis 
longus and the gluteus medius muscles, perianal 
sensory disturbances, and pain,19,20,21 which were 

observed in our study.
According to the literature, most 

complications associated with percutaneous 
sacroiliac and sacral screw techniques are the 
result of poor knowledge of pelvic and sacral bone 
anatomy, as well as insufficient understanding of 
various types of pelvic X-ray imaging. Incorrect 
screw placement can be dangerous and harmful 
to many vascular and neural structures. These 
risks are increased in cases of altered pelvic or 
sacral anatomy, such as sacral dysmorphism, as 
well as in cases of partially reduced or unreduced 
sacral fractures. Iatrogenic injury to the lumbar 
plexus and S1 root resulting from extraosseous 
screw insertion is the most dangerous 
complication of sacroiliac screw placement. 
Estimates suggest that this injury occurs in 0.5-
7.7% of cases, while incorrect screw positioning 
under the surgeon’s supervision is encountered 
in 2-15% of cases.1,2 

The use of the device we developed for 
minimally invasive locking osteosynthesis of 
sacroiliac joint injuries reduces hospitalization 
time and the time to return to work (12 months in 
the control group, 8 months in the experimental 
group). Pain assessment among patients after 
12 months was 26 (86.7%) in the experimental 
group and 20 (66.6%) in the control group. 
According to the MPS in the long-term period 
(3, 6 and 12 months), the frequency of excellent 
results increases from 13.3% to 90.0% in the 
experimental group, and from 10% to 73.4% in 
the control group.

Conclusions
Based on the findings, it can be concluded 

that one of the advantages of surgical 
treatment using the minimally invasive locking 
osteosynthesis device for sacroiliac joint injuries 
is the minimization of the risk of damaging neural 
structures.
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Abstract
Currently, transabdominal ultrasound of the bowel is rarely used in daily routine practice to assess 

bowel condition due to the difficulty of its visualization, lack of awareness of specialists, and also due 
to the limited number of specialists who know the technique of bowel examination. 

Patients with acute bowel pathology seek emergency care in more than one third of cases. 
Gastrointestinal ultrasound is often used as the first imaging modality with good diagnostic accuracy in 
the setting of acute abdomen and may be the optimal diagnostic strategy in young women because of 
the radiation burden associated with X-ray and computer tomography scan. The clinician can examine 
the gastrointestinal tract in the area of greatest pain using ultrasound, thus obtaining more information 
and pathology data than standard physical examination.

Intestinal ultrasound is mainly used for the diagnosis and monitoring of patients with inflammatory 
bowel disease, which helps to avoid the frequent use of invasive and expensive diagnostic procedures 
and leads to the early implementation of suitable treatment. This method can also serve to detect 
other pathological conditions present in the gastrointestinal tract. It is a promising method with high 
sensitivity and specificity, which has the advantage of being easily accessible, non-invasive, safe, due to 
the absence of ionising radiation and the need to use contrast agents.

In addition, the advantage of this method is the reduction of diagnostic search, which allows the 
doctor to establish the diagnosis in a shorter time, as well as to reduce the patient’s expenses for 
expensive examinations.

Ішектің жедел патологиясының бастапқы диагностикалық әдісі 
ретінде ішектің трансабдоминальды ультрадыбыстық зерттеуі: 
әдеби шолу және клиникалық жағдайларды көрсету

Федосина М.В.1, Кайбуллаева Д.А.1, Джумабаева А.Е.1, Мурзалин К.Е.1,  
Қанаш Ж.А.1, Ибекенов О.Т.2

1«Кардиология және ішкі аурулар ғылыми - зерттеу институты» АҚ, 
Алматық., Қазақстан
2«А.Н. Сызғанов атындағы Ұлттық ғылыми хирургия орталығы» АҚ, 
Алматық., Қазақстан

 
Түйіндеме

Қазіргі уақытта ішектің трансабдоминальды ультрадыбыстық зерттеуі ішектің жай-күйін 
бағалау үшін күнделікті тәжірибеде оны визуализациялаудың күрделілігіне, мамандардыңхабардар
болмауынабайланысты, сондай-ақішекті тексеру әдістемесімен таныс мамандар санының шектеулі 
болуына байланысты сирек қолданылады. 

Ішектің жедел патологиясы бар науқастардың үштен бірінен астамы шұғыл көмекке жүгінеді. 
Асқазан-ішек жолдарының ультрадыбыстық зерттеуі жедел іш жағдайында жақсы диагностикалық 

TrANSABDOmINAl BOwel ulTrASOuND AS A meThOD OF prImArY DIAGNOSIS 
IN AcuTe BOwel pAThOlOGY: lITerATure revIew AND DemONSTrATION OF clINIcAl cASeS



46 ВЕСТНИК ХИРУРГИИ КАЗАХСТАНА   №4   2023

дәлдікпен бейнелеудің бірінші әдісі ретінде жиі қолданылады және, рентгенмен компьютерлік 
томографияның сәулелік жүктемесіне байланысты, жас әйелдерде оңтайлы диагностикалық 
стратегия болуы мүмкін. Дәрігер ультрадыбысты қолдану арқылы асқазан-ішек жолдарын қатты 
ауырсыну аймағында тексереалады, осылайша стандарты физикалық тексеруденгөрі патологиялық 
аймақ туралы көбірек ақпаратпен деректер алады.

Ішектің ультрадыбыстық зерттеуінегізінен ішектің қабыну аурулары бар науқастарды 
диагностикалау және бақылау үшін қолданылады, бұл инвазивті және қымбат диагностикалық 
процедураларды жиі қолданудан аулақ болуға көмектеседі және қолайлы емдеуді ерте жүргізуге 
әкеледі. Бұл әдіс асқазан - ішек жолынд аболатын басқа патологиялық жағдайларды анықтауғада 
қызмет етуі мүмкін. Бұл жоғары сезім талдықпен арайылыққы ие перспективалық әдіс, оның 
артықшылығы қолжетімділігінде, инвазивті емес тігінде және, иондаушы сәулелену мен контрасты 
заттарды қолдану қажет еместігіне байланысты, қауіпсіз болып табылатындығы.

Соныменқатар, бұл әдістің артықшылығы диагностикалық іздеуді азайтады, бұл дәрігерге 
қысқа мерзімде диагноз қоюға мүмкіндік береді, сонымен қатар пациенттің қымбат зерттеулерге 
жұмсалатын шығындарын шектеуге мүмкіндікбереді.
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Аннотация

В настоящее время трансабдоминальное ультразвуковое исследование кишечника редко 
используется в повседневной рутинной практике для оценки состояния кишечника из-за 
сложности его визуализации, недостаточной осведомленности специалистов, а также ввиду 
ограниченного числа специалистов, владеющих методикой осмотра кишечника. 

Пациенты с острой патологией кишечника более чем в трети случаев обращаются за 
неотложной помощью. Ультразвуковое исследование желудочно-кишечного тракта часто 
используется в качестве первого метода визуализации с высокой диагностической точностью в 
условиях острого живота, является оптимальной диагностической стратегией у молодых женщин 
из-за низкой лучевой нагрузки, в сравнении с рентгеном и компьютерной томографией. Врач 
может обследовать желудочно-кишечный тракт в зоне наибольшей болезненности с помощью 
ультразвука, получая, таким образом, больше информации и данных о патологии, чем при 
стандартном физикальном обследовании.

Ультразвуковое исследование кишечника в основном используется для диагностики и 
наблюдения за пациентами с воспалительными заболеваниями кишечника, что помогает избежать 
частого использования инвазивных и дорогостоящих диагностических процедур и приводит к 
раннему осуществлению подходящего лечения. Этот метод может служить для выявления других 
патологических состояний, присутствующих в желудочно-кишечном тракте. Это перспективный 
метод, обладающий высокой чувствительностью и специфичностью, преимуществом которого 
является легкая доступность, неинвазивность, безопасность, ввиду отсутствия ионизирующего 
излучения и потребности в использовании контрастных веществ. Преимущество данного метода 
заключается в сокращении диагностического поиска, что позволяет врачу сократить сроки 
установить диагноза и затраты пациента на дорогостоящие обследования.
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Introduction
Both low- and high-resolution transducers 

are required for a complete bowel examination. 
The method of scanning to assess the bowel 
may vary depending on the clinical problem: the 

examination tactics, for example, will differ for 
abdominal trauma, suspected bowel obstruction 
or appendicitis and chronic complaints such as 
prolonged diarrhea. For surgical conditions, a 
more rapid targeted approach is used, whereas 
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for suspected chronic bowel pathology, a full 
systematic gastrointestinal scan is performed. 
There are no comparative studies comparing 
one method of gastrointestinal scanning with 
another, and these recommendations are largely 
a matter of expert opinion.1,2

Pathological conditions. 
In intestinal ultrasound, the most frequent 

pathological findings are thickening of the 
intestinal wall, changes in the echo pattern of the 
intestinal wall, hyperaemia of the intestinal wall, 
decreased elasticity and peristalsis, hypertrophy 
of mesenteric fatty tissue, enlargement of lymph 
nodes and the presence of abdominal free fluid.3

Appendicitis
Acute appendicitis is one of the most 

frequent abdominal emergencies worldwide, 
with an incidence of approximately 100 per 
100.000 person-years and a lifetime prevalence 
of 7-8%.3,4

Since several studies have demonstrated a 
marked reduction in the incidence of negative 
laparotomy findings when abdominal ultrasound 
is used preoperatively,4 recent guidelines 
recommend the routine use of gastrointestinal 
ultrasound in every patient with suspected 
appendicitis.5 Indeed, the sensitivity and 
specificity of bowel ultrasound performed 
by experienced professionals exceeds 90%, 
equivalent to computed tomography (CT) or 
magnetic resonance (MRI), with the advantage 
of wide availability, non-invasiveness and 
absence of ionising radiation.6

The role of bowel ultrasound in suspected 
acute appendicitis is to confirm the diagnosis or 
rule it out by demonstrating a normal appendix 
along its entire length, and to rule out an 
alternative cause of abdominal pain.5 Moreover, 
bowel ultrasound can differentiate between 
uncomplicated and complicated appendicitis, 
as non-surgical treatment of uncomplicated 
appendicitis is recommended.6

In clinical practice, only a combination of 
various intestinal ultrasound findings allows the 
diagnosis of acute appendicitis. The detection 
of an appendix with thickened walls and 
hyperechogenic periappendicular tissue over 
the area of greatest pain are the most significant 
criteria in confirming the diagnosis, while 
mesenteric lymphadenopathy and color Doppler 
evaluation of the appendix are not specific signs 
and may be seen in a number of conditions.3 
(Case 1).

Intestinal intussusception
Intestinal intussusception occurs when one 

segment of intestine retracts into a neighboring 
segment of intestine, causing obstruction and 
even intestinal ischaemia.7 

Intestinal intussusception is the leading 
cause of intestinal obstruction in children, 
but in adults it accounts for only 5% of 

all intussusceptions and 0.003-0.02% of 
all adult hospitalizations. Unlike pediatric 
intussusception, which is idiopathic in 90% of 
cases, intussusception in adults has a distinct 
leading point that represents a well-defined 
pathological abnormality in 70-90% of cases.8

The symptoms of intussusception in adults 
are so nonspecific that a clinical diagnosis 
beyond intestinal obstruction is rarely made 
preoperatively.8

Ultrasonography is considered a useful tool 
for the diagnosis of intussusception in both 
children and adults.9

Classic ultrasonographic features 
include “target” or “donut” signs visible in 
transverse section and “pseudo-bulb” signs 
visible in longitudinal. Ultrasound has several 
disadvantages, two of which include masking 
of identifiable features by gas-filled bowel loops 
and operator dependence.7

The association between intestinal 
intussusception in adults and celiac disease has 
been described previously and has not yet been 
widely recognized. 

 Interestingly, a 2016 World Journal of 
Gastrointestinal Surgery article described 
intestinal intussusception as the initial 
manifestation of celiac disease in 57% of 
American adults.10

Intestinal intussusception in adults is a 
rare condition whose cause should be carefully 
investigated to expedite treatment and prevent 
unnecessary surgical intervention.11

In general, ultrasound has a sensitivity of 98-
100% and specificity of 88-89% for the diagnosis 
of intestinal intussusception. Abdominal CT 
is currently considered the most sensitive 
radiological method to confirm intussusception 
with a diagnostic accuracy of 58-100%.12 (Case 
2).

Intestinal obstruction
Intestinal obstruction is a frequent cause of 

acute abdominal pain leading to hospitalization 
in the emergency department. Small intestinal 
obstruction accounts for approximately 80% of 
mechanical intestinal obstruction cases. Colonic 
obstruction is 4-5 times less common and in 
most cases is caused by colorectal tumours.3 

The clinical presentation of intestinal 
obstruction depends on the localization and 
cause of the obstruction and often includes 
abdominal pain, nausea, vomiting, cessation 
of gas and/or stool discharge and abdominal 
bloating. Indeed, the clinical picture is non-
specific and imaging is mandatory to confirm the 
diagnosis and distinguish between mechanical 
and functional small bowel obstruction, to 
determine the location and cause of obstruction, 
and to assess the risk of complications (bowel 
ischaemia) and the feasibility of non-surgical 
treatment (1).
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Among the available imaging modalities, 
gastrointestinal ultrasound shows similar 
accuracy to CT (sensitivity 87%, specificity 81%) 
and higher than X-ray in detecting small bowel 
obstruction.13

Indeed, given its well-known advantages, 
ultrasound is recommended as the first 
screening method to detect the presence of 
intestinal obstruction.14 Otherwise, the reliability 
of ultrasound for determining the location and 
cause of obstruction is lower than CT, so it may 
be appropriate to combine the two methods.15

Sonographic findings of bowel obstruction 
include dilated, fluid-filled loops of bowel with 
hyperechogenic patches of gas moving within 
the fluid. These dilated loops may have a 
thickened wall, usually up to 3 mm, thickened 
circumferential folds and increased “back and 
forth” movement of bowel contents.16 (Case 3).

The aim of this review article is to present 
the current capabilities of transabdominal 
ultrasound in the evaluation of the most 
common and important surgical conditions in 
bowel pathology, and to present our own results 
of echographic imaging of the bowel.

Materials and methods
The recruitment of patients was carried 

out at the Research Institute of Cardiology and 
Internal Diseases, Department of Functional and 
Ultrasound Diagnostics. Patients (inpatient and 
outpatient) were sent on an accelerated basis for 

transabdominal ultrasound examination of the 
intestine with symptoms of acute abdominal pain 
against the background of chronic pathology of 
the gastrointestinal tract (2 patients with Crohn’s 
disease and 1 with celiac disease).

The study was performed on an ultrasound 
device - Philips Affinity 70, manufactured in 
2021.

During transabdominal ultrasound 
examination, a curvilinear low frequency probe 
was used to obtain a systematic scan of the 
intestine, then for a more detailed examination of 
the intestinal wall, the examination was carried 
out with a linear high-frequency probe.

Ultrasound anatomy of the intestine. 
Normally, the intestinal wall consists of five 
sonographic layers when examined with a 
high-frequency transducer (above 5 MHz). The 
sonographic layers do not exactly correspond 
to the histological layers, thus representing a 
combination of the interface echo signals of 
the histological layers. Starting from the lumen, 
the first layer (hyperechogenic) is the interface 
between the mucosa and the lumen, the second 
layer (hypoechogenic) to the mucosa, the third 
layer (hyperechogenic) to the submucosa, the 
fourth layer (hypoechogenic) to the muscularis 
and the fifth layer (hyperechogenic) to the echo 
interface between the muscularis and serosa.3 
(Figure 1).

figure 1.
Normal echogram of the small 

intestine. The image was 
obtained using a high-frequency 
linear transducer. 1 - superficial 

(boundary) echogenic layer; 
2 - mucosa; 3 - submucosa; 

4 - muscularis; 5 - serosa.

Case presentation 1
A patient with Crohn’s disease in remission 

for a year complained of pain in the right iliac 
region. The general blood analysis revealed: 
leukocytosis, neutrophilosis, acceleration of 
erythrocyte sedimentation rate. An exacerbation 

of Crohn’s disease was suspected, in connection 
with which the patient was referred for intestinal 
ultrasound, which revealed signs of acute 
appendicitis and no evidence of Crohn’s disease 
exacerbation (Figure 2).
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figure 2.
Longitudinal scan of the appendix 
showing thickened walls and 
hyperechogenic periappendicular 
tissue (hypertrophy of mesenteric 
fat), tissue (hypertrophy of 
mesenteric fat); compression with 
the probe does not allows the lumen 
to contract, and this manoeuvre 
causes localized pain in the patient.

Presentation case 2. Intestinal intussusception
A 38-year-old female patient presented 

with complaints of liquid stools up to 2 times a 
day, without pathological impurities, abdominal 

bloating and pain predominantly in the right 
iliac region, history of celiac disease for 6 years, 
without following a strict gluten-free diet (Figure 
3).

figure 2.
Intussusception with typical 
appearance of concentric rings of 
thickened intestinal wall of different 
echogenicity “target symptom” was 
detected in the right iliac fossa.
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Presentation case 3. Intestinal obstruction
An 18-year-old female patient complained of 

abdominal pain after eating, vomiting after eating 
food, regular stools alternating with constipation 
for 3 days.

She was referred for intestinal ultrasound, 
which revealed signs of colonic obstruction 
(Figure 4), further confirmed by abdominal CT 
scan (Figure 5).

figure 4.
In practically all parts of the 

abdominal cavity, dilated to d - 
5.86 cm. loops of the colon are 

visualised, with a large amount of 
heterogeneous fluid content in the 

lumen, with sluggish pendulous 
peristalsis.

figure 5.
CT image of the abdominal organs 

of this patient with signs of acute 
intestinal obstruction.

Severely swollen loops of the 
large intestine with a fluid level are 

visualized.
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Abstract
Hypertrophy of the lingual tonsil is a condition in which the lingual tonsil, located at the base of the 

tongue, enlarges. This tonsil consists of clusters of follicles separated by a central groove. In children 
under 5 years old, the number of follicles usually ranges from 10 to 12, while in adults up to 40 years 
old, it can reach 35 to 40. This structure plays an important role in the immune system, helping the body 
fight infections and microbes. Like other tonsils in the throat, the lingual tonsil can sometimes cause 
problems, such as hypertrophy (enlargement) or chronic infections.

The causes of lingual tonsil hypertrophy can be diverse. In some cases, it develops as a 
compensatory process after the removal of the palatine tonsils. The primary cause in adults may be 
chronic inflammation of the pharynx.

Severe degrees of lingual tonsil hypertrophy are very rare but can lead to various symptoms, 
such as coughing, difficulty swallowing and breathing, a feeling of pressure in the area beneath the 
tongue, and other nonspecific complaints. These symptoms are not pathognomonic for lingual tonsil 
hypertrophy. The challenges in diagnosis and the lack of a standardized approach to surgical treatment 
require detailed consideration and description in each individual case. Sometimes, patients with lingual 
tonsil hypertrophy complain of coughing paroxysms. In such cases, mechanical irritation of the lingual 
tonsil with a probe can provide some assistance in diagnosis.

In the context of this study, lingual tonsillectomy surgery was performed on a patient using a diode 
laser. The results obtained confirmed the high level of technological feasibility and appropriateness of 
using laser ablation for the treatment of lingual tonsil hypertrophy. Laser ablation is one of the possible 
surgical procedures for treating lingual tonsil hypertrophy. It can be an effective and technologically 
advanced method, although it requires experience and qualification of specialists.
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Түйіндеме

Тілдік бадамша безінің гипертрофиясы-бұл тілдің тамырында орналасқан тілдік 
бадамша безінің  мөлшерінен ұлғаятын жағдай. Бұл бадамша без орталық жүлгемен бөлінген 
фолликулалардың шоғырларынан тұрады. 5 жасқа дейінгі балаларда фолликулалардың 
саны әдетте 10-12 құрайды, ал 40 жасқа дейінгі ересектерде олардың саны 35-40-қа жетуі 
мүмкін. Бұл құрылым иммундық жүйеде маңызды рөл атқарады, ағзаға инфекция және 
микробтармен күресуге көмектеседі. Тамақтағы басқа бадамша бездер сияқты, тілдік тонзилла 
кейде гипертрофия (мөлшерінен тыс  ұлғаюы) немесе созылмалы инфекциялар сияқты 
проблемаларды тудыруы мүмкін.

Тіл бадамша безінің гипертрофиясының себептері әртүрлі болуы мүмкін. Кейбір жағдайларда 
ол таңдай бадамша бездерін алып тастағаннан кейін компенсаторлық процесс ретінде дамиды. 
Ересектердің негізгі себебі тамақ-жұтқыншақ созылмалы қабынуы болуы мүмкін. Тіл бадамша 
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безінің гипертрофиясы өте сирек кездеседі, бірақ әртүрлі белгілерді тудыруы мүмкін, мысалы, 
жөтел, жұтынудың және тыныс алудың қиындауы, тіл асты сүйегі аймағындағы  қысым сезімі 
және басқа да спецификалық емес шағымдар сияқты әртүрлі белгілерді тудыруы мүмкін.

 Бұл шағымдар тіл бадамша безінің гипертрофиясы үшін патогномоникалық емес. 
Диагностиканың қиындықтары және хирургиялық емдеудің бірыңғай тәсілінің болмауы әр 
жағдайда егжей-тегжейлі қарастыруды және сипаттауды қажет етеді. Кейде тілдік бадамша 
безінің гипертрофиясы бар науқастар жөтел пароксизміне шағымданады. Мұндай жағдайларда 
диагностикада арнайы  зондтың көмегімен тілдік бадамша безін механикалық тітіркендіру 
арқылы тексеруге болады.

Осы зерттеу аясында диодты лазерді қолдана отырып, науқаста тілдік бадамша безінің 
тонзиллотомия операциясы жасалды. Нәтижелер тіл бадамша безінің гипертрофиясын емдеу 
үшін лазерлік абляцияны қолданудың жоғары технологиялық деңгейі мен орындылығын 
растады. Лазерлік абляция-тіл бадамша безінің гипертрофиясын емдеудің хирургиялық 
процедураларының бірі. Бұл тиімді және технологиялық әдіс болуы мүмкін, бірақ ол 
мамандардың тәжірибесі мен біліктілігін қажет етеді.

Клинический случай лазерной аблации язычной миндалины

Кудабаева И.Д.1, Садыков С.Ж.1, Жақыбаева А.Н.2

1Центр современной медицины “Mediterra” ТОО “Институт хирургии”, 
Алматы, Казахстан,
2Казахский Национальный медицинский унверситет имени С.Д. 
Асфендиярова, Алматы, Казахстан
 
Аннотация

Гипертрофия язычной миндалины – это состояние, при котором язычная миндалина, 
расположенная у корня языка, увеличивается в размерах. Эта миндалина состоит из скоплений 
фолликулов, разделенных центральной бороздой. У детей моложе 5 лет количество фолликулов 
обычно составляет 10-12, а у взрослых до 40 лет их количество может достигать 35-40. Эта 
структура играет важную роль в иммунной системе, помогая организму бороться с инфекциями 
и микробами. Подобно другим миндалинам в горле, язычная тонзилла может иногда вызывать 
проблемы, такие как гипертрофия (увеличение размеров) или хронические инфекции. Причины 
гипертрофии язычной миндалины могут быть разнообразными. В некоторых случаях она 
развивается как компенсаторный процесс после удаления небных миндалин. Основной причиной 
взрослых может быть хроническое воспаление ротоглотки. Выраженная степень гипертрофии 
язычной миндалины встречается очень редко, но может вызывать разнообразные симптомы, 
такие как кашель, затруднение глотания и дыхания, ощущение давления в области подъязычной 
кости и другие неспецифические жалобы. Эти жалобы не являются патогномоничными для 
гипертрофии язычной миндалины. Трудности диагностики и отсутствие единого подхода к 
хирургическому лечению требует детального рассмотрения и описания в каждом отдельном 
случае. Иногда больные с гипертрофией язычных миндалин жалуются на пароксизмы кашля. В 
таких случаях определенную помощь в диагностике может оказать механическое раздражение 
язычной миндалины при помощи зонда.

В рамках данного исследования была проведена операция тонзиллотомия язычной 
миндалины у пациентки с применением диодного лазера. Полученные результаты подтвердили 
высокий уровень технологичности и целесообразности применения лазерной абляции 
для лечения гипертрофии язычной миндалины. Лазерная абляция - одна из возможных 
хирургических процедур для лечения гипертрофии язычной миндалины. Она может быть 
эффективной и технологичной методикой, хотя требует опыта и квалификации специалистов. 
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clINIcAl cASe OF lASer ABlATION 
OF lINGuAl AmYGDAlA

Introduction
The lingual amygdala hypertrophy is a 

condition marked by the enlargement of the 
lingual amygdala. This can lead to symptoms 
such as breathlessness during inhalation, 
discomfort in the throat, coughing, difficulty 
in swallowing, which can be mistaken for 

pharyngitis. Additionally, it can result in 
pathological snoring, breathing interruptions 
during sleep, and impact the development of 
systemic infections.1,2 The diagnosis of left 
tonsil (LT) hypertrophy was determined through 
a comprehensive evaluation by an ear, nose, and 
throat (ENT) specialist. This evaluation included 
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a flexible endoscopy, followed by an MRI scan, 
and ultimately confirmed through drug-induced 
sleep endoscopy.2,3   

The prevalence of lingual amygdala disorders 
is notably higher than their diagnosis rate. This 
is attributed to its location within the less visible 
portion of the larynx, as well as the absence of a 
standardized examination protocol for patients. 
Limited research exists on the function, diagnosis, 
and treatment of hyperplastic processes in the 
root of the tongue. Surgical procedures in this 
region are often discouraged due to bleeding 
risks and accessibility concerns. [1-8]. 

Diseases that affect the lingual tonsils are 
often not given much attention in both clinical 
practice and medical literature. Infections 
of the lingual tonsils are usually treated with 
medications. However, when patients have 
chronic inflammation or significant enlargement 
of the lingual tonsils with troublesome symptoms, 
surgical intervention may be necessary. Laser 

surgery has proven to be an effective method 
for treating benign overgrowth and inflammatory 
conditions of the lingual tonsils.[4]. 

Conventional surgical removal of the lingual 
amygdala has given way to more advanced 
methods. Contemporary approaches include 
electrocauterization for cauterizing amygdala 
growth [8], cryoexposure [6], laser resection 
of hypertrophied amygdala tissues [5-7], and 
coblation using a cold-plasma emitter for the 
tongue root area [9].

Case presentation
A videolaryngoscopy was performed on 

a 37-year-old female patient with dyspnoea 
complaints, nocturnal apnoea attacks disturbing 
for 1 year (Figure 1). Examination revealed 
hypertrophy of lingual amygdala. 6 years ago, 
a tonsillectomy of the palatine tonsils was 
performed, which probably caused hypertrophy 
of the lingual tonsillum

figure 1.
Videolaryngoscopy prior to surgery

Based on this examination, a clinical 
diagnosis of hypertrophy of the lingual amygdala 
was made and it was decided to perform an 
operation - ablation of the lingual amygdala using 
the LAKHTA-MILON diode laser.

The operation was performed under 
endotracheal anesthesia, by direct laryngoscopy 
under the video control of rigid endoscope 00 

(Figure 2).
The lingual amygdala was ablated with a 

diode laser at a power of 10 W with a light guide 
with a cylindrical diffuser (Figure 3). As a result, 
there is a significant reduction in the size of the 
lingual amygdala. There was no bleeding during 
the operation.

figure 2.
Hypertrophied lingual amygdala in 

direct laryngoscopy.

clINIcAl cASe OF lASer ABlATION 
OF lINGuAl AmYGDAlA
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On the second day after the operation, the 
patient noted that the attacks of shortness of 
breath had passed, complained of a feeling of 
numbness of the tongue and pain in the throat of 
a moderate nature.

She was in the hospital for 3 days, received 
dexamethasone for three days, at a dose of 12 
mg, followed by outpatient administration of 
dexamethasone at a dose of 6 mg for three days. 

No antibacterial therapy was performed.
A follow-up examination was performed 

4 weeks after surgery (Figure 4). There were 
no complaints at the time of the follow-up 
examination, there were no bouts of shortness 
of breath and no nocturnal apnea. There is a 
significant reduction in the size of the lingual 
amygdala.

figure 3.
The appearance of the lingual 
amygdala immediately after laser 
ablation

figure 4.
Videolaryngoscopy 4 weeks after 
surgery

Discussion
The case presented highlights the clinical 

significance of lingual amygdala hypertrophy 
and the efficacy of laser ablation as a treatment 
method. Here, we delve into key points for 
discussion: Lingual amygdala hypertrophy can 
result in considerable distress for patients, 
causing symptoms like shortness of breath 
and nocturnal apnea. Its impact on sleep 
quality and overall well-being underscores its 
clinical importance [1]. The diagnosis of lingual 
amygdala hypertrophy is often complex due to 
its location within the larynx. The comprehensive 
approach involving videolaryngoscopy proved 
crucial in identifying the condition. The challenge 
lies in the fact that many cases may go 

undiagnosed or misdiagnosed, contributing to 
the underestimation of its prevalence [3]. Surgical 
intervention for lingual amygdala hypertrophy 
has evolved over time. While conventional 
surgery was associated with bleeding risks and 
accessibility concerns, advanced methods such 
as laser ablation have emerged as effective 
alternatives. The discussion can revolve around 
the advantages and disadvantages of various 
surgical approaches, including laser ablation, 
electrocauterization, cryoexposure, and coblation 
[5-9]. The patient’s postoperative experience, 
including the relief from shortness of breath and 
associated side effects like tongue numbness 
and throat pain, raises questions about the 
postoperative management and potential 
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complications. Further research into optimizing 
recovery and minimizing side effects is essential. 
The lack of standardized examination protocols 
and limited research on lingual amygdala 
hypertrophy underscores the need for more 
studies in this field. Understanding the etiology, 
prevalence, and optimal treatment strategies is 
vital for improving patient care.

    The positive outcomes observed in this 
case highlight the potential benefits of laser 
ablation as a treatment modality. A larger study 
group and longer-term follow-up could provide 
more insights into the efficacy and safety of this 
approach.

Thus, lingual amygdala hypertrophy is a 
condition that can have a significant impact 
on a patient’s quality of life, and its diagnosis 
and treatment require careful consideration. 
The case presented here sheds light on the 

successful use of laser ablation as a surgical 
method, emphasizing the importance of 
continued research and discussion in this area of 
otorhinolaryngology and somnology. 

Conclusions
Thus, the problem of hypertrophy of the 

lingual amygdala occupies an important 
place in otorhinolaryngology and somnology, 
as it causes such problems as attacks of 
shortness of breath and nocturnal apnea [1]. A 
comprehensive, thorough approach to diagnosis 
using videolaryngoscopy allows you to detect 
hypertrophy of the lingual amygdala and prevent 
possible complications. Laser application for 
operative treatment of hypertrophy of lingual 
amygdala allows to avoid bleeding at reduction 
of amygdala and to accelerate period of 
convalescence.
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Турар Койшигараевич Кукеев родился в селе Ушарал 
Таласского района Жамбылской области 15 декабря 1933 
года. В 1952 году по окончании семи классов, с отличием 
закончил медицинское училище в г. Тараз и вне конкурса 
был зачислен на 1 курс лечебный факультет Казахского 
Государственного Медицинского института в г. Алматы, 
который закончил с отличием в 1958 году. Лидерские 
качества, отличная учеба были залогом того, что начиная 
со 2 курса Т.К.Кукеев стал Сталинским стипендиатом, 
членом комитета комсомола ВУЗа. После окончания 
медицинского института, с отличием, в 1958 году он был 
направлен заместителем главного врача в Таласскую 
районную больницу Жамбылской области, где совмещал 
эту работу с работой практического врача-хирурга. 
Профессор Брякин М.И. пригласил своего выпускника 
для поступления в аспирантуру по конкурсу  на кафедру 
госпитальной хирургии КазМИ 

Поступил в аспирантуру на кафедру своего учителя,  
аспирант Кукеев Т.К. досрочно написал и защитил 
диссертацию на соискание ученой степени кандидата 
медицинских наук, которая вскоре была подтверждена 
ВАКом СССР. С этого времени вся трудовая и научно-
педагогическая деятельность Т.К.Кукеева неразрывно 
была связана с кафедрой госпитальной хирургии, где 
он прошел все ступени формирования его, как ученого: 
аспиранта, ассистента кафедры, доцента кафедры и 
профессора кафедры, в последующем, по рекомендации 
своего учителя профессора Брякина М.И. стал заведующим 
кафедры госпитальной хирургии с 1979 года.

Вместе со своим учителем профессором 
М.И.Брякиным, Т.К.Кукеев является одним из пионеров 

развития и становления сосудистой хирургии в Казахстане 
на научной основе. Под руководством М.И.Брякина, 
Т.К.Кукеевым в Казахстане с 1965 года стали выполнятся 
реконструктивно-восстановительные операции при 
окклюзионных заболеваниях артерий нижних конечностей: 
аорто-бедренное и подвздошно-бедренное шунтирование, 
аллопротезирование, резекция окклюзированного 
сегмента артерии с пластикой аутовеной и аллопротезом. 
Он внедрил в широкую практику такие сложные операции 
на кровеносных сосудах, как: резекция травматической 
аневризмы бедренной артерии с аутовенозной пластикой, 
операции при сложных гемангиомах бедра, ягодичной 
области, ранениях подвздошной и бедренной артерий, 
операция тромбинтимэктомии и эндартерэктомии при 
стенозирующих заболеваниях сосудов, операции при 
ПТФС. 

При облитерирующем эндартериите Т.К.Кукеев стал 
широко, впервые в Республике, применять поясничную и 
грудную симпатэктомию. Им опубликованы ряд наблюдений 
успешной антикоагулянтной и фибринолитической 
терапии при тяжелых илеофеморальных флеботромбозах 
и синдроме Педжета-Шреттера и продолжительной 
ремиссии при болезни Бюргера.

Впервые в Казахстане Т.К.Кукеевым в 1967 году, вместе 
с профессором Брякиным, доцентом Г.Н.Андреевым 
выполнена операция наложения спленоренального 
анастомоза при портальной гипертензии. Благодаря 
активной деятельности внедрены сложные 
ангиографические исследования: транслюмбальная 
аортография, артериография, восходящая и нисходящая 
флебография, диагностическая и лечебная лимфография 
для устранения последствий рожистого воспаления 
конечности. 

Работая на кафедре госпитальной хирургии с 1958 
года, Т.К.Кукеев внес неоценимый вклад в подготовке 
практических хирургов через субординатуру и   интернатуру. 
Он является одним из первых организаторов интернатуры 
в РК, и руководителей хирургической интернатуры в АГМИ.

Профессор Т.К.Кукеев был в числе пионеров 
внедрения  преподавания и издания учебных пособий по 
хирургии на государственном языке. Им подготовлены и 
изданы на государственном языке «Избранные лекции 
по госпитальной хирургии», также он был соавтором трех 
учебников по хирургии для 5 и 6 курсов, двух монографий, 
15 учебно-методических пособий.

Активная врачебная и научно-педагогическая 
деятельность Кукеева Т.К. была по достоинству, высоко 
оценена Родиной. За заслуги в области хирургии Т.К.Кукеев 
в 1970 году Минздравом СССР награжден нагрудным 
знаком «Отличник здравоохранения СССР». В 1981 году 
указом Президиума Верховного Совета Казахской ССР 
Турару Койшигараевичу Кукееву присвоено почетное 
звание «Заслуженный работник Высшей школы Казахской 
ССР». 

За особые заслуги в учебно–педагогической 
деятельности АГМИ, вклад в развитие и становление 

К 90-летию профессора Кукеева Т.К.
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ангиохирургии в Казахстане доценту Т.К.Кукееву, в 1994 г. 
решением ВАК РК было присвоено звание «Профессора 
медицины».

 За особые заслуги в организации и развитии 
неотложной, плановой сосудистой хирургии, подготовки 
хирургических кадров в РК он, решением Ученого совета 
НЦХ им. А.Н.Сызганова, в 1997 году избран «Почетным 
профессором» Национального Научного Центра Хирургии 
им. А.Н.Сызганова» Республики Казахстан.

В 2002 году, общественность, администрация 
Жамбылской области с чувством глубокой признательности 
за развитие хирургической службы и в связи с 2000-летием 
г.Тараза, избрала профессора Т.К.Кукеева «Почетным 
гражданином Жамбылской области», а в 2013 г.он избран 
«Почетным гражданином Алма – Атинской области» 

В 2011 году, на очередном Международном конгрессе 
хирургов Республики Казахстан, профессор Т.К.Кукеев 
стал обладателем Золотой медали Национального 
центра хирургии имени академика А.Н.Сызганова, также 
стал обладателем золотой медали «Алтын Дәрігер» 

Национальной Ассоциации врачей и провизоров РК в 
2012 году, награжден высшей наградой МОН РК - медалью 
«Ыбырая Алтынсарина», был избран Академиком 
общественной академии им. Куртка Табиба, а в 2013 году 
Т.К. Кукеев избран «Почетным профессором Каз НМУ им. 
С.Д. Асфендиярова»

Профессор Т.К Кукеев скоропостижно ушел из жизни 
31 декабря 2016 г.

Медицинская наука, хирургия понесла невосполнимую 
утрату.

В честь профессора Кукеева Т.К, и признания его заслуг 
перед народом Казахстана КазНМУ им. Асфендиярова 
присвоило одной из учебных аудиторий его имя. 

Свой богатый, жизненный опыт, практику 
поливалентного хирурга, педагогический талант и энергию 
профессор Т.К. Кукеев отдавал своему важнейшему долгу 
жизни – подготовке научно-практических хирургов и 
врачебных кадров для РК.  

Профессор А.С. Ибадильдин


