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OPUT'MHAJIBHAA CTATHA

METHODOLOGICAL ASPECTS OF ULTRASOUND DIFFERENTIAL DIAGNOSIS OF
UNCOMPLICATED FAT-CONTAINING HERNIAS OF THE ANTERIOR ABDOMINAL WALL

Zorin Ya.P., Boitsova M.G., Karlova N.A, Rumyantseva [.V.

Scientific and clinical educational center “Diagnostic imaging and nuclear medicine”,
Saint-Petersburg State University. Saint-Petersburg, Russia.

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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METOANYECKUE ACNEKTbl YAbTPA3BYKOBOU AUPPEPEHLLUAABHON AUATHOCTUKU
HEOCAOXHEHHbIX )XMPOCOAEP)XALLUX IPbIXX NEPEAHEN BPIOLUHOW CTEHKU

3opuH A.11., boruosa M.I., Kapaosa H.A., PymaHuesa M.B.

Cankr-TleTepOyprekrii ['ocymapcTBeHHBI YHUBEPCUTET, MEMMIIMHCKIH (haKyAbTeT, HayIHO-KAMHIYECKH 1 00pa30BaTeABHbIM LIEHTD
«\y4eBas JUArHOCTHKA U AflepHas MEIHLIHAY.
r. Cankr-IlerepOypr, Poccus.

PBIXKY OPIOIIHON CTEHKH ABASIOTCS YaCTOH IMAaTOAOTHEM B XHPYPTHUECKOi ITpakTuke. KAMHU-

4YeCKHUe JaHHBIE He BCErja II03BOAGIOT IIOCTAaBUTh BEPHBIN AUArHO3, a yABTPA3BYyKOBad KapTH-

Ha MOXKeT ObITh COMHUTEABLHOH. 9T0 TpebyeT BhIOOpa METOOWYECKUX IIPHUEMOB 00CA€IOBAHUSI

[AS IIeACHATIPaBAEHHOIO II0HMCKA CIIeIN(PUIeCKOY CUMIITOMATHKH U U depeHIInasbHON q1a-
THOCTHKH.

IMenr nccneqopanusa. Beibop METOAMYECKUX IIPUEMOB U YTOYHEHHE YABTPA3BYKOBBIX IIPHU3HA-
KOB 1Ad nuddpepeHIINaAbHON AUAarHOCTHUKHY KU POCOAEPKAIINX I'PhIK IepeHeil OPIOIIHON CTeHKU.

Marepuasnsl 1 MeToAbl. B TedeHHe TpexaeTHero Iiepuoza ObIAO IIPOBENEHO YABTPA3BYKOBOE
HcCAeOBaHUE 52 MAIlMeHTOB C PA3AWYHLIMHU I'pbIXKaMHU HepenHeil GPIOIIHOM CTEHKM, C HCIIOAB30Ba-
HHUEM CTaHIAPTHOH Ipoleaypsl Y3U u crierncpuydeckux Ipob Oasd aHaAH3a COCTOSHUS I'PBIZKEBOTO CO-
aepxumoro. Mcrmoab3oBaH B-peXuM yABTPa3BYKOBOIO CKAHHPOBAHHUA U PEXKHM IIBETHOI'O AOIIIAEPOB-
CKOT'0 KapTHpPOBaHHA. BOABIIMHCTBO MAIlMEHTOB B AaAbHEHINIEM HOABEPTAMCEH IIAAHOBOMY OII€pPATHUB-
HOMY A€UEHHIO C IIOCAEAYIOUTUM YALTPA3BYKOBBIM JUHAMHYECKUM HAOAIOIEHUEM.

PesynpraTel u o0cy:xaeHue. YABETPA3BYKOBOH METOM IIO3BOAUA BBIIBUTH I'DBIXKEBBLIE 00paso-
BaHHUS y OOABIIMHCTBA ITAIIMEHTOB IIPH CTAHAAPTHOM HCCACIOBAHHU U Y BCEX HPH BBIIIOAHEHUH IIPO-
6n1 BaabcaabBbl. 2KHpoBoe cozmepzRUMOe UAEHTHMHUIIMPOBAHO 10 BBISBACHHIO XapaKTEePHON 3XOI'€HHO-
CTH U CTPYKTYpPbl. Bu3dyaansarus nmapHeTasbHON OPIOMINMHBI M XapaKTePHOTO AbIXaTEABHOTO CMEIeHMS
abOOMHUHAABHBIX CTPYKTYP IIPU3HAHBI OCHOBHBLIMU YABTPA3BYKOBBLIMH HPHU3HAKAMH, IT03BOASIOIIUMU
nuddepeHIINPOoBaTh PA3ANYHbIE THUIIBI XKHUPOCOAEPKAIIMNX I'PhIK. YCIENIHAad YABTPa3ByKoBas BHU3ya-
AV3aIlus I'PBIXKEBBIX 00pa30BaHUE BO3MOXKHA y OOABLIMHCTBA ITallueHTOB. CTaHOapTHU3allud MEeTOIU-
YEeCKOI'0 IIoAXoaa U MOP(MOMETPHUH SIBAFIOTCH yYCAOBUSIMH VCIIEITHOM AWMATrHOCTHUKH U AuddepeHITH-
AABPHOM QUATHOCTUKH XKHUPOCOAEPIKAIIUX I'PHIXK OPIOIITHOM CTEHKHU.

3akimouenue. YALTPa3BYKOBOM METO[ SIBASIETCS BBICOKOMH(OPMATUBHBIM [ASl TIOHCKA, AHA-
THOCTHKHU U HU((EPEeHIIHaABHOH AUAaTrHOCTHKH I'PhIK OPIOIIHOH CTeHKHU. lleaeHaIrrpaBA€HHBIN ITOMCK
crnennpUYeCKOY YABPTPA3BYKOBOM CHMIITOMATHKHU II03BOASET BEPHO IIOCTABHUTH AMArHO3, YTO HMEET
OoAbIIIOE 3HAYEHUE A CBOEBPEMEHHOCTH HadaAa aeKBATHOIO ACUYEHUS.
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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

dominal wall of various localization; clarifica-
tion of the wultrasound 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

Table Nel. Distribution of patients by location and type of fat-containing hernias.
Location Extraperitoneal fat containing | Omentum containing hernias
hernias (number of patients) | (number of patients)
Linea alba 5 6
Umbilicus 8 30
Linea semilunaris 2 1
Summary 15 37
diagnose some complications, particularly, the hernial contents with the abdominal organs
strangulation of the hernial contents [5, 11]. and to identify specific differential diagnostic
Purpose. signs that allowed to distinguish different types
To clarify the possibilities of ultrasound of hernias with fat content.
examination and development of optimal tac- During the Valsalva maneuver, there
tics for the differential diagnosis of fat- were revealed the maximal dimensions of the
containing hernias of the abdominal wall. hernial protrusion and the width of the hernial
Objectives of the study. gate at the maximal straining, the displace-
The optimization of the ultrasound ment of the hernial contents, and the motion of
technique for revealing the hernias of the ab- the hernial sac contents back into the ab-
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Fig. 1a(Puc.1q)

Fig. 1 b (Puc. 1 6)

tures; 6 — hernia gate

Puc. 1.
COAEPXALLLAS XXMPOBYIO TKCHb.

Fig. 1. A -the chart, B - Ultrasound image. Patient T., 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-

A - cxemaq, b - yAbTpaseykoBoe uzobpaxenue. MauuneHtT T., 54 AeT. [pbKa 6eA0l AUHUM,

1 — mogkozKHafg KAeTYaTKa; 2 — OpromuHa; 3 — anoHeBpo3; 4 — 2KupoBad TKaHb B COCTABE IPHIXKEBOTO BHITITYH-
BaHUs; 5 — abIOMHHAABHBIE CTPYKTYPBI; 6 — IPLIKEBLIE BOPOTA

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

| www.rejr.ru | REJR. 2022; 12 (2):148-154

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-
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Fig. 2 a (Puc. 2 a) Fig.2 b (Puc. 2 6)

Fig. 2. A -the chart, B - ulirasound image. Patient B., 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

Puc. 2. A - cxemaq, b - yabTpaseykoBoe uzobpaxenue. MauueHT B., 40 AeT. Ipblxa 6eAoi AMHUM,
coAEepXaLLas NpeAGPIOLLUHHbIN XUP.

1 — momKoXHag KAeTIaTKa; 2 — OpiournHa; 3 — alloHEBPO3; 4 — XKUPOBas TKAHb B COCTABE I'PHIKEBOTO BHIIITYH-
BaHUs; 5 — abIOMHHAaABHBIE CTPYKTYPBI; 6 — IPhIKEBBIE BOPOTA; 7 — MPEAOPIONINHHBIN KUP

Fig. 3a (Puc.3 a) Fig.3 b (Puc. 3 6)

Fig. 3. A -the chart, B - Ulirasound 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

Puc.3. A - cxema, b - yAabTpasBykoBoe usobpaxenue. NMauuneHT A., 47 AeT. [pbka 6eA0HU AUHUM,
coAepXxauiasa oparMeHT CAAbHMKA.

1 — mogKOXKHaAg KAeTYaTKa; 2 — OpromnHa; 3 — arloHeBPo3; 4 — XKUpPoBasi TKaHb B COCTaBE I'PBIZKEBOTO BBIITTYH-
BaHUs; 5 — abfOMHUHAaABHBIE CTPYKTYPBI; 6 — IPLIKEBLIE BOPOTA; 7 — MPEAOPIONINHHEIN KUP
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Fig. 4 a (Puc. 4 a) Fig. 4 b (Puc. 4 6)

Fig.4. US.

Patient K., 60 y.o. extraperitoneal fat containing hernia of linea alba. Hernia sac size at relaxing phase (A)
and at Valsalva maneuver (B).

Puc. 4. Y3W.

IMamuentT K., 60 aet. Tprizka 6eAoit AMHHU, coAepzKalliasd NIPea0PIOIIHHHbIN XKUP. PasMep TPhIKHU IIPU CIIOKOH-
HOM COCTOSIHUH (A) ¥ IIpH BBITIOAHEHUHU IIPoObI BaabcaabBel (B).

Fig. 5 a (Puc. 5 a) Fig. 5 b (Puc. 5 6)

Fig. 5. A -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

Puc.5. A -cxemaq, b - yAbTpasBykoBoe uzobpaxenue. MauueHT I., 70 AeT. MeAKkas rpbika 6eAom
AVHUU, COAEPXKALLLASA NPEeABPIOLLMHHHbIN XUP.

1 — momkoXHag KAeTIaTKa; 2 — OprommuHa; 3 — aroHeBpo3; 4 — 2KupoBasd TKaHb B COCTaBe I'PHIZKEBOTO BBIIISTYH-
BaHUS; 5 — abMOMHHAABHBIE CTPYKTYPBI; 6 — IPBIZKEBBIE BOPOTA; 7 — MIPEAOPIOIIHHHBIN XKUP.
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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.
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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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