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bdominal wall hernias are the common pathology in the surgical practice. Clinical data do 

not always indicate a correct diagnosis, and the ultrasound image might be doubtable. 

This requires the choice of methodological aspects of the examination for the successful 

search for specific ultrasound symptoms for differential diagnosis. 

Purpose. The choice of methodological techniques and clarification of ultrasound signs for 

differential diagnosis of fat-containing hernias of the anterior abdominal wall. 

 Materials and methods. Over a three-year period, the ultrasound examinations were per-

formed for 52 patients with various anterior abdominal wall hernias, using a standard ultrasound 

procedure and specific tests to analyze the hernial contents. There were used the B-mode ultrasound 

scanning and the color Doppler Imaging mode. Most of the patients were subsequently subjected to 

routine surgical operations followed by dynamic ultrasound follow-up. 

 Results and discussion. The ultrasound method made it possible to detect hernias in most of 

patients at standard examination and in all patients during the Valsalva maneuver. The fat content 

was identified by revealing the typical echogenicity and structure. Visualization of the parietal peri-

toneum and the typical respiratory motion of abdominal structures are recognized as the main ultra-

sound signs that allow differentiating various types of fat-containing hernias. 

 The successful ultrasound imaging of hernias is possible in most of patients. Standardization 

of the methodological approach and morphometry are the important conditions for successful diag-

nosis and differential diagnosis of fat-containing abdominal wall hernias.  

 Conclusion. The ultrasound method is highly informative for the search, diagnosis and dif-

ferential diagnosis of abdominal wall hernias. A purposeful search for specific ultrasound symptoms 

allows making the correct diagnosis, which is of great importance for the timely beginning of ade-

quate treatment. 
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рыжи брюшной стенки являются частой патологией в хирургической практике. Клини-

ческие данные не всегда позволяют поставить верный диагноз, а ультразвуковая карти-

на может быть сомнительной. Это требует выбора методических приемов обследования 

для целенаправленного поиска специфической симптоматики и дифференциальной диа-

гностики. 

Цель исследования. Выбор методических приемов и уточнение ультразвуковых призна-

ков для дифференциальной диагностики жиросодержащих грыж передней брюшной стенки.  

 Материалы и методы. В течение трехлетнего периода было проведено ультразвуковое 

исследование 52 пациентов с различными грыжами передней брюшной стенки, с использова-

нием стандартной процедуры УЗИ и специфических проб для анализа состояния грыжевого со-

держимого. Использован В-режим ультразвукового сканирования и режим цветного допплеров-

ского картирования. Большинство пациентов в дальнейшем подверглись плановому оператив-

ному лечению с последующим ультразвуковым динамическим наблюдением. 

 Результаты и обсуждение. Ультразвуковой метод позволил выявить грыжевые образо-

вания у большинства пациентов при стандартном исследовании и у всех при выполнении про-

бы Вальсальвы. Жировое содержимое идентифицировано по выявлению характерной эхогенно-

сти и структуры. Визуализация париетальной брюшины и характерного дыхательного смещения 

абдоминальных структур признаны основными ультразвуковыми признаками, позволяющими 

дифференцировать различные типы жиросодержащих грыж. Успешная ультразвуковая визуа-

лизация грыжевых образований возможна у большинства пациентов. Стандартизация методи-

ческого подхода и морфометрии являются условиями успешной диагностики и дифференци-

альной диагностики жиросодержащих грыж брюшной стенки.  

 Заключение. Ультразвуковой метод является высокоинформативным для поиска, диа-

гностики и дифференциальной диагностики грыж брюшной стенки. Целенаправленный поиск 

специфической ультразвуковой симптоматики позволяет верно поставить диагноз, что имеет 

большое значение для своевременности начала адекватного лечения. 
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ntroduction.  

Hernias of the anterior abdominal wall are 

detected in 4-7 % of patients seeking out-

patient medical care in all age groups. [1, 

2, 3]. Modern methods of surgical treat-

ment made it possible to treat successfully all 

the types of hernias [3]. The common non-

specificity of the clinical pattern, the lack of 

convincing physical data for hernias of small 

sizes, and the potential risk of complications 

require an early and precise diagnosis and dif-

ferential diagnosis of hernia formations. [4].  

For the diagnosis of abdominal wall 

hernias in previous years there was created a 

special X-ray examination – the herniography, 

nowadays are widely used ultrasound examina-

tion, computed tomography, and magnetic res-

onance imaging [6, 7, 8, 9]. X-ray herniography 

is an invasive procedure designed mostly for 

the detection of inguinal and femoral hernias, 

but it is not informative for the detection of 

hernia formations in the anterior abdominal 

wall and especially those containing extraperi-

toneal fat [11]. Computed tomography and 

magnetic resonance imaging allow to study the 

structure of the abdominal wall, but do not 

provide convincing information for the differen-

tial diagnosis of hernial protrusions containing 

fat tissue [10]. In comparison with other meth-

ods of diagnostic imaging, the ultrasound 

method allows to study the entire structure of 

the abdominal wall, to identify hernia for-

mations of almost any size in most of localities, 

to perform the functional tests and confidently 

diagnose some complications, particularly, the 

strangulation of the hernial contents [5, 11].  

Purpose.  

To clarify the possibilities of ultrasound 

examination and development of optimal tac-

tics for the differential diagnosis of fat-

containing hernias of the abdominal wall.  

Objectives of the study. 

The optimization of the ultrasound 

technique for revealing the hernias of the ab-

dominal wall of various localization; clarifica-

tion of the ultrasound semiotics of fat-

containing hernial protrusions; the develop-

ment of criteria for differential diagnosis of var-

ious types of hernias, depending on their con-

tents. 

Materials and methods. 

There were examined 52 patients aged 

20 to 80 years (men – 47, women – 5) who un-

derwent outpatient and inpatient treatment in 

the multidisciplinary clinic Scandinavia from 

2015 to 2020. The distribution of patients by 

the pathology is presented in Table 1. 

The method of ultrasound examination 

consisted of a several of stages. Each patient, 

regardless of the location of the hernia, under-

went a complete ultrasound examination of the 

abdominal cavity and retroperitoneal space in 

B-mode and with the application of color Dop-

pler imaging. The study was performed on GE 

expert class equipment Logiq E9 and Voluson 

E8, by a convex probe with a frequency of 3.5 

to 5 MHz ultrasound. At the next stage, the soft 

tissues of the anterior abdominal wall were ex-

amined at the area of the suspected hernia in 

the longitudinal and transverse plane using a 

linear high-frequency probe of 11-15 MHz.  

When a hernial protrusion detected, 

there was evaluated the nature of its contents 

and primary measurements of the size of the 

protrusion and the size of the hernial gate were 

performed.  

Subsequently, a deep breath test was 

performed to determine the relationship of the 

hernial contents with the abdominal organs 

and to identify specific differential diagnostic 

signs that allowed to distinguish different types 

of hernias with fat content. 

During the Valsalva maneuver, there 

were revealed the maximal dimensions of the 

hernial protrusion and the width of the hernial 

gate at the maximal straining, the displace-

ment of the hernial contents, and the motion of 

the   hernial  sac  contents  back  into  the  ab- 

I 

Table №1.       Distribution of patients by location and type of fat-containing hernias. 

Location Extraperitoneal fat containing 

hernias (number of patients) 

Omentum containing hernias 

(number of patients) 

Linea alba 5 6 

Umbilicus 8 30 

Linea semilunaris 2 1 

Summary 15 37 
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dominal cavity in the relaxation phase, accom-

panied by forced compression with an ultra-

sound probe. 

At the final stage, the blood flow in the 

hernial sac contents was analyzed by color 

Doppler. And the study was completed by ex-

amination of the surrounding soft tissues of 

the abdominal wall. 

All the examined patients underwent 

surgical intervention with the verification of the 

hernial contents and subsequent plastic sur-

gery of the abdominal wall. In the postoperative 

period, within 1-3 months, all the patients un-

derwent a control ultrasound examination. 

Results and discussion. 

At the ultrasound examination of the 

abdominal wall, the hernia formations were 

clearly detected in 40 of the 52 patients, and in 

the remaining 12 – only at the Valsalva maneu-

ver, which showed the appearance of protru-

sion at the maximal straining, followed by 

spontaneous reduction into the abdominal cav-

ity. 

Therefore, the determination of the 

maximum size of the hernial formation and the 

width of the hernial gate was performed only at 

the Valsalva maneuver. 

Differentiation of the contents of the 

hernial sac, as a rule, was not difficult, due to 

the obvious difference in the ultrasound image 

of the intestinal wall and fat tissue. Fat con-

taining hernias of the abdominal wall are usu-

ally not very clearly visualized.  

We noted that the echogenicity of the fat 

tissue in the the hernial contents, in most of 

cases was moderately lower, in comparison 

with the surrounding subcutaneous fat tissue. 

(Fig. 1). Perhaps this is due to a slightly lesser 

amount of interlobular connective tissue in the 

extraperitoneal fat and in the omentum. 

It should be noted that the distinction 

between hernias containing a fragment of the 

omentum and hernias containing extraperito-

neal fat (so-called “preperitoneal lipoma”) in 

some cases, it is a certain complexity, but it is 

of great importance for the planning of surgical 

treatment. 

The only obvious criterion that allows 

the differentiation of such hernias is the ultra-

sound visualization of the parietal peritoneum, 

which, in the presence of an omentum in the 

hernial sac, is not traced at the level of the 

hernial gate, since it is involved in the hernial 

contents. In the case of extraperitoneal fat her-

nias, the parietal peritoneum is visualized as a 

thin hyperechoic "line of demarcation" between 

the layer of extraperitoneal fat and abdominal 

structures, which is especially clearly seen in 

deep-breathing maneuver. 

According to our experience, in 15 pa-

tients out of 52 with fat containing hernias, the 

visualization of the peritoneum in the area of 

the hernial gate was clear, which confirmed the 

type of these formations as "preperitoneal lipo-

mas" (Fig. 2). 

In the remaining 37 patients, there was 

impossible to visualize the "demarcation line", 

and the respiratory shift of the abdominal 

structures was limited, which allowed us to 

conclude that there was a fragment of omen-

tum in the hernia sac (Fig. 3). 

The Valsalva maneuver also showed dif- 

 

 

 

 

 

 

Fig. 1 а (Рис. 1 а) 
 

 

Fig. 1 b (Рис. 1 б) 

Fig. 1.     А – the chart, B – Ultrasound image. Patient Т., 54 y.o. Fat containing hernia at linea alba. 

1 – subcutaneous fat; 2 – peritoneum; 3 – aponeurosis; 4 – fat tissue in a hernia sac; 5 – abdominal struc-

tures; 6 – hernia gate   

Рис. 1.     А – схема, Б – ультразвуковое изображение. Пациент Т., 54 лет. Грыжа белой линии, 

содержащая жировую ткань. 

1 – подкожная клетчатка; 2 – брюшина; 3 – апоневроз; 4 – Жировая ткань в составе грыжевого выпячи-

вания; 5 – абдоминальные структуры; 6 – грыжевые ворота 
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Fig. 2 а (Рис. 2 а) 

 

Fig.2 b (Рис. 2 б) 

Fig. 2.     А – the chart, B – ultrasound image. Patient В., 40 y.o. Extraperitoneal fat containing hernia. 

1 – subcutaneous fat; 2 – peritoneum; 3 – aponeurosis; 4 – fat tissue in a hernia sac; 5 – abdominal struc-

tures; 6 – hernia gate; 7 – extraperitoneal fat layer 

Рис. 2.     А – схема, Б – ультразвуковое изображение. Пациент В., 40 лет. Грыжа белой линии, 

содержащая предбрюшинный жир. 

1 – подкожная клетчатка; 2 – брюшина; 3 – апоневроз; 4 – жировая ткань в составе грыжевого выпячи-

вания; 5 – абдоминальные структуры; 6 – грыжевые ворота; 7 – предбрюшинный жир 

 

Fig. 3 а (Рис. 3 а) 

 

Fig.3 b (Рис. 3 б) 

Fig. 3.      А – the chart, B – Ultrasound image. Patient D., 47 y.o. Omentum fat containing hernia. 

1 – subcutaneous fat; 2 – peritoneum; 3 – aponeurosis; 4 – fat tissue in a hernia sac; 5 – abdominal struc-

tures; 6 – hernia gate ; 7 – extraperitoneal fat layer 

Рис. 3.      А – схема, Б – ультразвуковое изображение. Пациент Д., 47 лет. Грыжа белой линии, 

содержащая фрагмент сальника. 

1 – подкожная клетчатка; 2 – брюшина; 3 – апоневроз; 4 – жировая ткань в составе грыжевого выпячи-

вания; 5 – абдоминальные структуры; 6 – грыжевые ворота; 7 – предбрюшинный жир 
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Fig. 4 а (Рис. 4 а) 

 

Fig. 4 b (Рис. 4 б) 

Fig. 4.     US. 

Patient К., 60 y.o. extraperitoneal fat containing hernia of linea alba. Hernia sac size at relaxing phase (А) 

and at Valsalva maneuver (B).  

Рис. 4.     УЗИ.  

Пациент К., 60 лет. Грыжа белой линии, содержащая предбрюшинный жир. Размер грыжи при спокой-

ном состоянии (А) и при выполнении пробы Вальсальвы (Б). 

 

Fig. 5 а (Рис. 5 а) 

 

Fig. 5 b (Рис. 5 б) 

Fig. 5.      А – the chart, B – Ultrasound image. Patient G., 70 y.o. Small size non-palpable extraperito-

neal fat containing hernia. 

1 – subcutaneous fat; 2 – peritoneum; 3 – aponeurosis; 4 – fat tissue in a hernia sac; 5 – abdominal struc-

tures; 6 – hernia gate ; 7 – extraperitoneal fat layer 

Рис. 5.      А – схема, Б – ультразвуковое изображение. Пациент Г., 70 лет. Мелкая грыжа белой 

линии, содержащая предбрюшиннный жир. 

1 – подкожная клетчатка; 2 – брюшина; 3 – апоневроз; 4 – Жировая ткань в составе грыжевого выпячи-

вания; 5 – абдоминальные структуры; 6 – грыжевые ворота; 7 – предбрюшинный жир. 
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ferences in the visualization of hernias contain-

ing the omentum and extraperitoneal lipomas. 

When straining and relaxing, the size of the 

hernial protrusion changed most significantly 

in the presence of an omentum in the hernial 

sac, and, in some cases, there was a complete 

reduction of the protrusion through the hernial 

gate into the abdominal cavity, while the size of 

the extraperitoneal fat lipomas changed mini-

mally (Fig. 4). 

The interpretation of this symptom 

should be treated with some caution, since 

such a small change in the size of the hernia, 

might also be detected in the case of a stran-

lated hernia. 

Non-palpable hernias are very difficult 

to determine physically. Most often, this cate-

gory includes small hernias of the linea alba 

and semilunar line. The only way to identify 

this pathology is an ultrasound examination 

with a targeted search for a hernia ptotrusion. 

Among the patients we examined, there were 

only two cases of visualization of such hernias 

(Fig. 5), and in both cases, the contents of the 

hernial sac was extraperitoneal fat. 

Conclusion. 

The ultrasound method is highly in-

formative for the search, diagnosis and differ-

ential diagnosis of anterior abdominal wall 

hernias. A purposeful search for specific ultra-

sound signs in most of cases allows providing 

the correct diagnosis, which is of great im-

portance for the choice of treatment tactics. 
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