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Anterior Abdominal Wall Pain
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Aim: to present modern approaches to the differential diagnosis and treatment of anterior abdominal wall pain.

Key points. Pain in the anterior abdominal wall is a common reason for visiting a gastroenterologist and is often

misinterpreted. Signs that distinguish it from visceral and parietal pain include local character, a positive Carnett sign

and the effectiveness of local anesthetic injection. Among the main causes, it is necessary to highlight diseases that

are not accompanied by a palpable mass in the anterior abdominal wall (anterior cutaneous nerve entrapment syn-
drome, ilioinguinal nerve syndrome, slipping rib syndrome, radiculopathy and myofascial pain syndrome). Another
group of causes of pain in the anterior abdominal wall is represented by diseases in which areas of infiltration (tumors,
endometriosis, infections) or hernial protrusions are determined, in which radiation methods play an important role

in diagnosis.

Conclusion. Knowledge of pathognomonic clinical and instrumental signs is the basis for differential diagnosis and

choice of treatment strategy for pathology of the anterior abdominal wall.
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Bonb B nepegHei OpPIOLLHOV CTEHKe
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T Prb0Y BO «KOxHO-Ypanbckuii rocynapcTBeHHbIN MeauumMHCKuiA yHusepcuteT» MuHucTepcTBa 3apaBooxpaHeHns Poccuiickori
benepaunn, YensbuHck, Poccurickas denepaums

2 BY3 «HensbuHckas obnacTHas kivHuYeckas 6obHULa», YenabuHck, Poccurickas Peaepaums

Llenb: nNpeactaBuTb COBPEMEHHbIE MOAXOAblI K AN dEpPEHUMANbHOMY ANArHO3Y U feyeHnto 6011 B nepeaHei
OpPIOLLIHOW CTEHKE.

OCHOBHbI€ NoJIoXeHUs. Bonb B nepeaHen OPIOLLHON CTEHKE ABNASETCS PACNPOCTPAHEHHOM NPUYMHON 06 paLLeHs
K raCTPO3HTEPOJIOrY M HYacTO HEBEPHO MHTepnpeTmpyeTca. K npusHakam, No3BOASIOWMM OTINYNTL €€ OT BUCLEe-
panbHOM 1 NapueTanbHON 60N, OTHOCATCS JIOKAJbHBINA XapakTep, NOAOXUTENbHbIN cuMmnToMm KapHeTtTta n addek-
TUBHOCTb JIOKQIbHOM MHbEKLMN aHecTeTuka. Cpeay OCHOBHbIX MPUYNH CReayeT BblAeNUTb 3a00/1eBaHNSA, KOTOPbIE
HE COMPOBOXOATCS 04AroBbIMU U3MEHEHUSIMU NEPeOHEN OPIOLIHON CTEHKN (CUHOPOMBbI YLLEMIIEHUS NEPEOHErO
KOXHOr0 HEPBA, NIIMOUHTBMHANILHOIO HEPBA, «CKOMb34LLEro pedpa», pagukynonartum n MmodacumanbHbii 00/1eBOM
cuHgpoM). Jpyraa rpynna npuymH 6onm B nepenHer OPLWHOM CTEHKE MpeacTaBneHa 3abosieBaHUsaIMN, Npu KO-
TOPbIX ONPEeAeNnsaTCH Y4aCTKU NMHPUNbTPaLLMKM (ONyX0an, SHAOMETPUO3, UHPEKLMN) NN FPBIKEBbLIE BbINAYMBAHUS,
MpwY 3TOM BaXKHYIO POJib B AUArHOCTUKE UTPAtoT Jly4EBble METObI.

3aknuyeHue. 3HaHMe MAaTONHOMOHUYHbIX KITMHUKO-UHCTPYMEHTA/IbHbIX MPU3HAKOB SABASETCS OCHOBOW andode-
PEHLMAaNbHOro AMarHo3a v Bbibopa cTpaTerum neveHuns NaTonornv nepenHen 6poLLHON CTEHKN.

KnioueBble cnoBa: 60sb B nepenHein 6ploLLHON CTeHKe, abaomMuHanrus, cumntom KapHeTTa, abaomMuHansHas 601b
KOoH®NUKT nHTEepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ansa uutnpoBanua: JonrywmnHa A.W., Kapnosa M.WU., Kapnos N.A., HagTounii H.B., CaeHko A.A. Bonb B nepeaHeli 6pIoLLHON CTEHKE.
Poccuinckuin xxypHan racTpoaHTeponorium, renatonorum, kononpokrtonorun. 2023;33(5):7-19. https://doi.org/10.22416/1382-4376-

2023-33-5-7-19

Introduction of various specialties. Traditionally, depending
on the mechanism of development, the following

Abdominal pain is often a difficult diagnostic types of abdominal pain are distinguished: visceral,
problem, requiring the involvement of physicians parietal, reflected (irradiating) and psychogenic
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[1]. An important practical significance is the de-
termination of the nature of the course of abdom-
inal pain. Thus, three months [2] or six months
[1] are considered as a time interval characteriz-
ing chronic abdominal pain. Among the causes of
both acute and chronic abdominal pain, pathology
of the anterior abdominal wall is of significant
importance [3]. The frequency of its detection
depends significantly on the specialization of the
physician and the type of medical institution [4].
In previously published studies, pain associated
with anterior abdominal wall pathology was the
reason for treatment in 2—10 % of cases [5—7]
among patients admitted to gastroenterological or
surgical hospitals. It is worth noting that the ex-
clusion of organic pathology on the basis of stan-
dard diagnostic tests increases the probability of
this origin of pain to 30 % [4]. R. Kawamura et al.
published a detailed analysis of 12 case histories
of patients who, due to ineffective treatment of
functional gastrointestinal disorders, underwent
additional laboratory and instrumental examina-
tions to rule out the initial diagnosis, resulting in
66.7 % diagnosed with anterior abdominal wall
pain [8]. Misinterpretation of the source of pain
can warrant numerous expensive examinations, in-
vasive tests, and lead to catastrophizing [9].

Differential diagnosis

The anterior abdominal wall pain can be as-
sociated with a wide range of diseases, and there
are a number of characteristics that distinguish it

from visceral and parietal pain. As a rule, the pain
is clearly localized in a specific area of the ante-
rior abdominal wall, increases with activities that
cause abdominal muscle tension: standing and sit-
ting, coughing, laughing, and may decrease in the
supine position. Often there is a history of trig-
gers such as physical activity, trauma, abdominal
surgery — in this case, the pain may be localized
near the scar. The most sensitive and specific phys-
ical test for the differential diagnosis of intra-ab-
dominal pathology and pain caused by tension of
the muscles of the anterior abdominal wall is the
Carnett’s sign. This sign is named after the surgeon
John B. Carnett, who first proposed it in 1926 [10].
The technique involves palpation of the abdomen to
determine the area of maximum soreness when the
patient is in the supine position. The patient is then
asked to raise both legs or lift the head and shoul-
ders above the bed to tense the abdominal muscles
while the physician palpates the abdomen (Figure 1).
The Carnett’s test is considered positive if palpation
of the abdomen in the tense position causes the same
or greater pain as in the resting position. Another di-
agnostic criterion may be the positive effect of local
anesthetic injection [11].

In terms of physical and instrumental examina-
tion capabilities, the causes of anterior abdominal
wall pain can be divided into two groups. The first
includes clinical situations when palpation does
not reveal focal changes of the anterior abdominal
wall. The second group is represented by diseases
in which infiltration areas (tumors, endometriosis,

'

Figure 1. Method for determining Carnett’s sign

Pucynox 1. Metonnka omnpeeneHns cumnroMa Kaprerra
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Table. Pathology of the anterior abdominal wall
Tab6auua. Ilatosorus nepegHeil OPIOMIHON CTEHKN

Condition
Cocmosinue

Clinical characteristics
Kaunuuecxasn xapaxmepucmuxa

Diseases not a
3abonesanus, ne conpogo

ccompanied by a palpable mass in the anterior abdominal wall
JKOAIOUUECSL NATLNUPYEMBbIM 00DA306aAHUEM 6 NepedHel OPIOWHOl CmeHKe

Anterior cutaneous nerve
entrapment syndrome

Cundpom yuemaenus
nepeonezo KoKH020 Hepea

Localized unilateral sharp pain along the edge of the rectus abdominis muscle.
It may radiate to the upper half of the body and worsen with bending for-
ward, shaking, coughing and laughing. Often has a connection with previous
physical activity. There is an effect from local injection of anesthetic

Jloxkaru3osannas 00HOCMOPOHHSIS pe3Kds 6016 N0 KPaio NPIMOl Mblulljbl
skueoma. Moxem uppaduuposamo 6 eprHION0 NOJOGUHY Mead, YCUIUBANLCS
npu Haxione enepeo, mpsicke, Kauie u cmexe. dacmo umeem ces3b

¢ npedwecmsyrowel pusureckoll nazpyskou. Ecmov aghdpexm om noxarvruozo
66edenus anecmemurd

Ilioinguinal nerve syndrome

Cundpom uruounzéunaibHozo
Hepea

The patient has a history of operations with a Pfannenstiel incision, in-
guinal hernioplasty, and appendectomy. Pain in the iliac region radiating
to the groin, upper inner thigh and back, has a piercing character

B anamnese — onepawuu ¢ paspesom no Ilpannenwumunio, naxosas
zepruonacmud, annendakmomus. boav 6 nodezdownou obaacmu

¢ uppaduayuel 6 nax, 6EPAHION GHYMPEHHIOIO NOBEPIHOCL Oedpd U cnuny,
umeem nNPoHU3LLEAWUL Xapakmep

Slipping rib syndrome

Cundpom <«CKoab3suez0
pebpa>

Increased mobility of the anterior ends of the VIII—X ribs. Pain occurs when
coughing, sharply turning the body and decreases when lying on the affected
side. Diagnostics — “hook” technique (pulling upward the anterior edge

of the X rib) and dynamic ultrasound examination

Yeenruuenue nodsuxnocmu nepednux xonyoe VIII—X pebep. Boaw
6O3HUKACTN NPU KAUWLe, PE3KOM NOGOPOIE MYJ06UUA U YMEHLULACTCS

6 NOJIOKEHUU NIeKA HA NOpaxennol cmopone. [uaznocmuxa — npuem
<kprouxas (ommsizusanue esepx nepednezo kpas X pebpa) u dunamuueckoe
YALMPA3BYKOBOE UCCIe008aAHUE

Herpes zoster

Pain and other sensory disturbances, vesicular rash spreading to one or more
adjacent dermatomes. In some cases — weakness of the abdominal wall
muscles with a myotome distribution

Bonw u dpyzue cencophvle nHapyuenus, 6e3uKyIsPHAS CbiNy

¢ pacnpocmparnenuem no 00HOMY UL HECKOILKUM CMEKHBIM 0ePMAMOMAM.

B nexomopoix cayuasx — caabocmv mvluity 6PIOWHOU CINEHKU ¢ MUOMOMHBIM
pacnpedenenuem

Radiculopathy in the thoracic
spine

Paduxyronamus 6 2pyoHom
omoee no36OHOUHUKA

Back pain, paravertebral muscle tension. The pain intensifies with movement.
Radicular symptoms in dermatomal or myotomal distribution

Bonwy 6 cnune, nanpsxenue napasepmedpasvruix moiuy. boav ycurusaemes
npu dsuxenuu. Kopewrxosoie cumnmomvl ¢ 0epmMamomMHoM Ul MUOTROMHOM
pacnpedenenuu

Diabetic thoracic
radiculopathy

[luabemuueckas mopaxaivnas
paduxyronamusi

Severe pain with dysesthesia spreading along the dermatome in a patient

with diabetes mellitus. In some cases, weakness of the abdominal wall muscles
with a myotome distribution. May be combined with sensory and motor im-
pairments and other complications of diabetes mellitus

Buipaxennas 6016 ¢ dusecmesuell ¢ pacnpocmpaneruem no 0epmamomy
Y navuenma c caxapmuoin ouabemom. B nexomopwix cayuasx — caabocmo
MoLully, OPIOWHOT CMEHKU ¢ MUOMOMHBbIM pacnpedeneruem. Moxem
COUEMAMbCSL ¢ CEHCOPHLIMU U D8ULATNESOHUIMU HAPYULEHUSIMU, C OPY2UMU
OCAOKHEHUSIMU caxapHozo duabema

Transient abdominal pain
associated with exercise

IIpexodsuas 6o 6 xusome,
c6s3anHas ¢ pusuueckou

Pain during sports activities with repetitive movements, localized in the lat-
eral parts of the mid-abdomen along the costal border

boav 6o eépemMs CROPMUBHBLY HAZPY30K C NOGMOPAIOUWUMUCS a@U}ICeHUﬂMU,
JIOKAIU3068AHHASL 6 OOKOBLIX 0Omdendx cpeaﬂed uacmu JKueoma 6001b

Hazpy3Kou

pebepHou epanuyvl
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Continuation of Table. Pathology of the anterior abdominal wall
IIpodonxkenue mabauyot. [latosorus nepenHeii GPIOMIHON CTEHKN

“Sports hernia”, “core muscle
damage”, sports pubalgia 3 A ;
8¢ Sp P & in the peripubic area
«Cnopmusnas epvixas,
«NOBpeKIeHUe OCHOBHBIX
Mo, cnopmuenas nybaizus

Pain in the groin area in athletes caused by various muscle-tendon injuries

Boau 6 naxosou obacmu y cnopmemenos, 00yci061eHHble PASTULHBIMU
MOLUEUHO-CYXOKUTLHOIMU NOBPEKOEHUIMU 6 0KOJLOL00K0B0U 001acmu

Myofascial pain syndrome

Muoghacuuanvivni 6oae6ou
CUHOPOM

Trigger points in the muscle upon palpation

TpuZZ@prle MOYUKU 6 MblUe npu naivnauuu

Diseases accompanied by a palpable mass in the anterior abdominal wall
Babonesanusi, conposoxdaruwuecs nAILRUPYEMbIM 00pA306aNHUeM 6 nepednell 6PIOWHOU CmeHKe

Pain in the area of hernial protrusion (epigastric, hypogastric, umbilical,

of the muscles of the anterior
abdominal wall

Hospe:xdenue/ zemamoma
Moy, nepednel 6prownHol

CIMeHKU
(zunomouuﬂ, anemus

Hernia Spigelian line, inguinal, postoperative)
I'poixa Bonw 6 obaacmu zpviikesozo evinsuusanus (dnuzacmpuii, 2unozacmpuil,
NYNOUNAsl, CNUZEUCEOU JUHUU, NAXOBAsl, NOCLEONEPAUUOHHASL)
Taking anticoagulants, severe cough, history of trauma. A palpable, painful
Damage/hematoma & & ’ el Y paip » P

formation that increases with tension in the abdominal muscles. There may
be signs of acute blood loss (hypotension, anemia)

HpueM AHMUKOAZYIAHIMOE, CUNIbHDLU Kallelb, mpaema 6 anammese.
Haﬂbnupyemoe bose3nenmnoe O6p61306d7—lu€, yeeauduesairouweecs
npu HANPAKEeHUU MbLUY, KUBOMA. Bosmosxnol NPUSHAKU OCﬂ’lpOTi Kposonomepu

Endometriosis of the anterior
abdominal wall

Ondomempuos nepednei
OpIOWHON cmenKu

Cyclic abdominal pain,

Iukauueckas abdomunanvras 601v, IANAPOMOMUS 6 AHAMHESE,
navnupyemole Ooje3neHHble 00PAI0GAHUS

history of laparotomy, palpable tender masses

Benign and malignant
neoplasms

obpoxauecmeentivie
U 310KaUeCmeenble
H06000PA306aHU

Painful mass, often deeply located, increasing in size over time,
the possible presence of a proven malignant tumor of another location

boaesnennvie 06pd306’dHuﬂ, uacmo Z.fly607€0 PAacnoio/KeHHole,
yeeauvuesawuwuecs 6 pasmepax 6 auuamufce, BO3MOKHO HAIUYUE DOKA3AHHOU
3/10KAUeCmMBeHHOU onyxoju 8pyzozi JoKaiulauuu

Dercum’s disease
(neurolipomatosis)

boxnesnwv [lepkyma
(nevporunomamos)

Obesity with multiple painful lipomatosis

OMUP@HU@ C MHOXKECNEEHHBIM O0/IeIHEHHBIM JUNOMATNOIOM

Infections of the anterior

abdominal wall examination.

Hupexyuu nepednei
OPIOWHOU CMeHKu

10

Possible fever, weakness, weight loss. History of injuries, surgeries.
If the causative agent is actinomycosis, it can be detected by histological

Boamo.xno noswvlulernue memnepamypuol, Cﬂd60€mb, CHU KeHUe mdaccol meJid. Tpd@Mbl,
onepavuu 6 anammnese. B Clydae ecau 6036y6ume/leﬂ4 AGAANOMCA AKMUHOMUUEMbL,
Ouaznos moxxem Ovimo noameepmaeH npu 2ucCmoi0ZU4eCKom Ucc1e006aHUU

infections) or hernias are detected (Table) [12]. In
the second case, radiation methods play the most
important role in diagnosis [13—15].

Etiology of pain in the anterior abdominal wall

The most common cause of abdominal wall
pain is anterior cutaneous nerve entrapment
syndrome (ACNES). The first description of
this syndrome was made in 1792 by J.P. Frank,
who defined the condition as “muscular perito-
nitis” [16]. John B. Carnett at the beginning of
the 20th century called the syndrome “intercostal

neuralgia” and stated its high prevalence among
patients presenting with complaints of abdomi-
nal pain [10]. The modern English-language term
“abdominal cutaneous nerve entrapment syndrome’
was introduced in 1972 by W.V. Applegate [16].
T. van Assen et al. analyzed a database of patients
presenting with acute abdominal pain to the emer-
gency department during the period 2011—-2012.
The frequency of ACNES as a cause of referrals
was 2 %, which allowed them to calculate the
prevalence of ACNES as 1:1800 patients in the
general population [6].

)
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The mechanism of nerve injury in this syndrome
is not fully known. It is thought that branches
of the lower thoraco-abdominal intercostal nerves
Th7—Th12 may be pinched at the lateral edge of
the rectus abdominis, where they run from the
inner part of the abdominal wall to the outer part
at right angles. At this location (about three-quar-
ters of the length of the rectus muscle), there is
a fibrous ring that provides a smooth surface for
the bundle, consisting of the nerve and its vessels
surrounded by fatty and connective tissue, to pass
through. After passing through the aponeurosis of
the rectus abdominis muscle the cutaneous nerves
make another right angle to continue along the
abdominal wall. The complex course of the nerve
creates prerequisites for its local compression at
the level of the fibrous ring, including bundle
herniation in case of increased intra-abdominal
pressure, tension of the muscles of the anterior
abdominal wall [12].

The main clinical manifestation of ACNES is
acute or chronic pain, with localization along the
edge of the rectus abdominis, usually unilateral.
The pain may irradiate to the upper half of the
body, increase with forward bending, shaking,
coughing and laughing, occur spontaneously or be
associated with previous physical activity. Some
patients are characterized by a decrease in symp-
toms in the horizontal position. Wearing a ban-
dage (tight belt, corset) does not reduce the pain,
on the contrary, it may increase it. As a diagnostic
tool, a questionnaire including 18 questions de-
tailing symptoms is proposed, but it has not been
validated in Russia [6].

An objective examination reveals an area of
clearly localized pain on palpation along the edge
of the rectus abdominis muscle and a positive
Carnett’s sign [17]. A disproportionately strong
sensation of pain when squeezing the skin area
in the zone of maximum pain (positive “pinch
test”) is characteristic [18]. Analysis of data from
1,116 patients allowed us to identify four main
characteristics of ACNES: sensory disturbances in
the area of pain sensation (78 %), positive pinch
(78 %) and Carnett’s sign (87 %), and response to
local injection therapy (81 % of patients noted a
twofold reduction in pain) [19].

Over the years, various physical ACNES ther-
apies have been studied, especially deep tissue
massage and percutaneous electrical nerve stim-
ulation [20]. Currently, a common treatment al-
gorithm includes the use of antidepressants and/
or anticonvulsants, and, if they are ineffective,
the sequential use of a minimally invasive meth-
od — local injection therapy and, if ineffective,

neurectomy [19]. Local anesthetic injections (5
mL of 1 % lidocaine, possibly in combination with
glucocorticosteroids) into the trigger point on the
abdominal wall are performed under or without
ultrasound control, result in rapid symptom relief
within 2—3 minutes, and are not only a therapeu-
tic method, but also a diagnostic test. In general,
in 50—86 % of patients after this manipulation
there is a regression of symptoms, and the du-
ration of the effect was different [21]. During
neurectomy, the terminal nerve branches of the
n. intercostales are removed at the point of max-
imal pain above the rectus abdominis muscle; per-
forming the operation results in a positive out-
come in 73 % of patients [22].

Another common cause of abdominal pain is
damage to the ilioinguinal and iliohypogas-
tric nerves. As a rule, this syndrome develops
in patients who have undergone surgical inter-
ventions in the lower abdominal cavity: inguinal
hernioplasty, appendectomy and gynecological
interventions with Pfannenstiel incision. The ili-
oinguinal and iliohypogastric nerves are branches
mainly of the L, root, contain some fibers from
L, (ilioinguinal) and Th,, (iliohypogastric), envel-
op the transverse and internal oblique muscles,
pass through the internal and external oblique
muscles of the abdomen below and medial to the
anterior superior iliac ostium. They then pass
through the inguinal canal and exit through the
external inguinal ring. The ilioinguinal nerve is
thought to be slightly more likely to be injured
because it is located directly under the external
oblique fascia. The mechanisms of damage to
both nerves include mechanical trauma with a
suture or surgical mesh [23].

Clinical symptoms may appear immediately or
some time after the traumatic impact. Pain has
a burning, piercing character, often accompa-
nied by hyperalgesia, allodynia and other mani-
festations of neuropathic pain. Pain may have a
postural character, often intensifies with abdom-
inal distension. Sensory disturbance in the zone
of innervation of the affected nerve is possible.
Localization of symptoms — in the lower abdo-
men, typically spreading to the thigh, leg and
genital area. Diagnosis is made on the basis of
physical examination: pain on palpation over the
nerve exit site near the iliac spinous process and
positive Carnett’s sign. One of the techniques that
increase pain sensations is the maneuver “bending
and twisting”, in which the patient stands, over-
extends and turns the torso from and to the pain-
ful side. An additional diagnostic test is the effect
of local anesthetic injection, which is injected
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into the suspected site of compression or into the
area of maximum pain [23]. Some studies have
recommended the use of paravertebral blockade
of the L, and L, roots to differentiate the affected
nerves — pain relief with paravertebral blockade
indicates in favor of the diagnosis of ilioinguinal
nerve involvement. If oral analgesics and local in-
jection therapy have no effect, nerve ablation or
surgical treatment is sometimes used [24].

The sliding rib syndrome is associated with
irritation of the intercostal nerve when false ribs
(VIII-X) are hypermobile. The anterior ribs, due
to weakness or rupture of the intercartilaginous
joints, “slip” out of their normal anatomical posi-
tion and may overlap the ribs above [25]. The first
description was made in 1919 by the British ortho-
pedist E.F. Cyriax, and later in the literature this
syndrome was referred to as “Cyriax syndrome”
and “snapping rib syndrome” [26]. The sliding
rib syndrome can be associated with congenital
anomaly, connective tissue dysplasia and occur
due to trauma, either sports or domestic. The clin-
ical picture is usually presented by sudden pain
that can progress to dull, aching and spilling pain.
Provoking factors are various movements, includ-
ing bending, turning, coughing, relief is brought
by lying on the affected side. Often patients can
feel sliding, clicking in the lower part of the chest
at certain movements [25]. Radiation diagnostic
methods are usually uninformative, various vari-
ants of dynamic ultrasound have been proposed
[27]. The “hook” symptom is the most import-
ant for diagnosis, when the doctor initially places
his fingers under the lower edge of the rib arch,
then moves them forward and upward, which is
accompanied by displacement of the “sliding” rib
and sharp pain [27]. The treatment includes the
administration of nonsteroidal anti-inflammatory
drugs, local injection therapy with exposure to
the corresponding intercostal nerve, which relieves
pain and is an additional criterion for diagnosis.
In patients refractory to conservative treatment,
surgical resection of the anterior rib and various
modifications of rib fixation are possible [28].

Radiculopathy in thoracic spine. The area
of pain in lesions of Th,—Th, extends to the
abdominal wall, with the Th, dermatome corre-
sponding to the subcostal region and the level of
the ureter, Th,; — to the level of the umbilicus,
and Th,, — to the iliac region. The causes of ra-
diculopathies can be vertebrogenic compression,
trauma, Herpes zoster, diabetes mellitus, less of-
ten other pathologic processes.

Discogenic radiculopathy. Root injury is
usually associated with disc extrusion (herniation).

It should be noted that herniated discs at the level
of the thoracic spine are relatively rare — less
than 1 % of all herniated discs, and much less
often compared to the cervical and lumbar spine
lead to compression of nerve structures due to a
sufficiently large reserve of space in the spinal ca-
nal at this level. Usually, but not always, there is
back pain, tension of paravertebral muscles. The
pain spreads over the dermatome, is often shoot-
ing in nature, but can be constant and burning.
Radiculopathies are characterized by a “mechan-
ical type of pain” with an increase in its severity
with movement and a decrease at rest, increased
with coughing, sneezing and pushing, increased
with flexion of the neck. In some cases, a zone of
altered sensitivity with distribution over a specific
dermatome is identified. In 20 % of patients with
thoracic radiculopathy, motor symptoms develop
in the form of paresis of the muscles of the anterior
abdominal wall, which is noticeable by asymmetry
in the contraction of the abdominal muscles, bulg-
ing of the abdominal wall on the affected side in
the upright position. This may be accompanied by
a decrease in the corresponding abdominal reflex.
When Th,—Th,, roots are affected, the Beevor’s
sign is described — displacement of the umbili-
cal ring upward when the head is tilted. Paresis
of the anterior abdominal wall muscles can mim-
ic the picture of flatulence, which significantly
complicates differential diagnosis with abdominal
gastrointestinal diseases, especially when accom-
panied by complaints of abdominal discomfort and
bloating [29]. Some patients with disc herniations
at the thoracic level have clinical symptoms beyond
radiculopathy. Leg weakness, increased knee and
Achilles reflexes, abnormal foot signs, conductive
sensory disturbances, and pelvic disorders are in-
dicative of myelopathy, which significantly changes
the management of the patient and makes it neces-
sary to consider surgical intervention first [30].

In the diagnosis of radiculopathies, magnetic
resonance imaging (MRI) of the spine is of lead-
ing importance, which makes it possible to visu-
alize the nature and severity of structural abnor-
malities. As a rule, the reason for the examination
is the need for a differential diagnosis, first of all,
in case of suspicion of oncological or inflammatory
process, or the lack of effect of standard analgesic
treatment within 4—6 weeks and the planning of
local injection therapy or surgical treatment.

The approach to therapy of thoracic radiculop-
athies depends on the severity of pain, its duration
(acute, chronic), and the presence of comorbidi-
ties. Given the lack of specific recommendations
for this lesion localization, treatment methods
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similar to those for discogenic lumbosacral radicu-
lopathy are usually used [31, 32]. Transforaminal
epidural corticosteroid injections performed under
the control of various imaging techniques have
gained particular importance in the therapy of pa-
tients with radicular lesions at the thoracic level
in recent years [33]. However, some investigators
caution against topical diagnostic errors in select-
ing the target of therapy, given the large variabil-
ity in dermatome maps [34].

Herpes zoster is another possible cause of an-
terior abdominal wall pain. Herpes zoster reacti-
vation, which occurs in 30—50 % of people during
their lifetime, causes lesions of the sensitive gan-
glia, including the posterior roots at the thoracic
level. This leads to the development of vesicular
rashes localized in the area of one or more adjacent
dermatomes, which in the acute phase of the dis-
ease is accompanied by pain, burning, itching. In
10—34 % of patients, neuropathic pain syndrome
persists for more than 6 months, in which case
postherpetic neuralgia is diagnosed. Herpes zoster
presents a serious diagnostic problem usually at an
early stage before the manifestation of characteris-
tic rashes within 1—7 days. As in radiculopathy of
other genesis, some cases of herpetic ganglioneuri-
tis develop motor symptoms with weakness of the
muscles of the anterior abdominal wall.

Diagnosis of Herpes zoster when typical rashes
appear is usually not very difficult. However, in
difficult cases, it should be taken into account
that the most accurate test for the diagnosis of
Herpes zoster is PCR for varicella zoster DNA in
vesicle samples with sensitivity and specificity of
95 and 100 %, respectively [35].

Early and proper administration of antiviral
agents is of key importance in the treatment of
Herpes zoster. Therapy in the acute phase of the
disease usually includes non-steroidal anti-inflam-
matory drugs or acetaminophen, in case of intense
resistant pain opioids may be prescribed, addition-
ally antidepressants and/or anticonvulsants may
be used. Therapy of postherpetic neuralgia follows
the principles of neuropathic pain treatment, the
first choice drugs are usually transdermal systems
with lidocaine and gabapentinoids (gabapentin,
pregabalin) [36].

Asymmetric diabetic neuropathy. Diabetic
thoracic radiculopathy is a rare lesion both in
terms of the causes of radiculopathy and among
neurologic complications of diabetes mellitus. In
the development of this pathology, a significant
role is played by diabetic microangiopathy. Pain
syndrome develops acutely or subacutely, is usu-
ally intense, often accompanied by excruciating

dysesthesias. The distribution of pain has a radic-
ular pattern with distribution around the trunk.
However, the involvement of branches of the spi-
nal nerve can be selective, which is manifested by
pain localized to a certain area of the abdominal
wall. Sometimes the lesion affects several thoracic
dermatomes on one or both sides [37]. In some cas-
es, weakness of the muscles of the anterior abdom-
inal wall — “pseudohernia” — develops. There
is evidence that needle electromyography can de-
tect abnormalities in paraspinal or abdominal wall
muscles in patients without obvious motor deficits
[38]. Diagnosis of diabetic thoracic radiculopathy
usually requires exclusion of discogenic patholo-
gy. The pain syndrome usually gradually regresses
over weeks/months with treatment. Therapy is
aimed at effective pain control; no specific recom-
mendations have been developed.

Transient abdominal pain related to phys-
ical activity is considered as an independent syn-
drome in some literature [39]. As a rule, it con-
cerns young people with abdominal pain, occurring
during sport activities with repetitive movements
(running, horseback riding). Localization in the
lateral parts of the middle abdomen along the rib
arch is characteristic, although it may occur in
any parts and be accompanied by shoulder pain.
The character of pain varies from sharp, stabbing
to aching or pulling. The syndrome occurs in peo-
ple of any gender and stature and can be observed
even in well trained athletes. A provoking factor
may be the ingestion of hypertonic drinks before
exertion. Several theories have been proposed
to explain the mechanism of pain onset, includ-
ing diaphragmatic ischemia, compression of the
phrenic artery by the medial arch ligament, and
irritation of the parietal peritoneum. Commonly
accepted recommendations for prevention include
abstaining from large amounts of food and drink
2—4 hours before exercise, improving posture, and
wearing a wide belt [40].

So-called ““sports hernia’ or athletic pubal-
gia has also been associated with physical activ-
ity. This syndrome also appears in the literature
under the name “core muscle injury” and, despite
the name, is not a true hernia. Currently, this
syndrome combines various musculotendinous in-
juries in the peripubic region in athletes: tendi-
nopathy of the rectus abdominis, contracture of
the adductor muscle, inguinal hernia, femoroace-
tabular impingement and pubic ostitis [41].

Myofascial syndrome is one of the most
common causes of musculoskeletal pain, in which
trigger points are formed in muscles — areas of
hyperexcitability, mechanical impact on which
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leads to localized and reflected pain. Myofascial
syndrome can develop in various muscles/muscle
groups, including abdominal wall muscles. Causes
of myofascial pain development are local overload
and microdamage of muscle fibers, or reflex effects
due to the phenomenon of viscero-motor conver-
gence secondary to various pathological process-
es. In particular, myofascial syndrome sometimes
occurs in patients with organic gastrointestinal
diseases and persists after resolution of the vis-
ceral cause of pain [42]. A positive Carnett’s sign
is helpful in diagnosis. Treatment is aimed at
eliminating the cause and pain relief. Local in-
jections of local anesthetics and glucocorticoste-
roids into trigger points and methods of postiso-
metric relaxation are highly effective [12].

Hernias of the anterior abdominal wall.
Hernias of the anterior abdominal wall, even
without impingement, can be one of the causes of
abdominal pain [43]. Acquired hernias include
postoperative hernias, which can occur wherever
there has been an incision. The “weak” areas of
the abdominal wall where hernias form in the
presence of risk factors initially include the epi-
gastric and inguinal regions, the umbilical ring,
the white line of the abdomen, and the semi-
lunar (Spigelian) line [44]. Spigelian hernias,
given their rarity (0.1-2.4 % of all abdominal
wall hernias), may be the cause of unrecognized
abdominal pain [45]. One study demonstrated
that up to 15 % of hernias are occult (not visible
on examination, detected incidentally during ra-
diation examination) [46]. Although the signif-
icance of such hernias is not completely clear,
they could potentially be the cause of localized
pain or discomfort. Radiologic diagnostic meth-
ods are the most informative for the diagnosis of
abdominal wall hernias, especially when plan-
ning treatment [47].

Hematoma of the rectus sheath a rare and
potentially dangerous clinical situation [48].
Hematomas most often occur in patients after
abdominal trauma and surgical interventions.
Elderly patients receiving anticoagulant therapy
are at risk, especially after episodes of severe
coughing [49]. Cases of anterior abdominal wall
hematomas after COVID-19 infection have been
described [50]. In addition to abdominal pain,
the most frequent symptom is the presence of a
palpable mass that does not cross the midline
and may enlarge with contraction of the anteri-
or abdominal wall muscles (Fothergill’s sign).
Physical examination in some patients may re-
veal ecchymoses on the anterior abdominal wall.
Ultrasound and/or computed tomography (CT)

Figure 2. Abdominal computed tomography without
contrast enhancement in a 62-year-old patient taking
warfarin who presented with acute pain and swelling
of the anterior abdominal wall. There is a hematoma —
hyperdence (+73HU) homogeneous well-circumscribed
round mass in the anterior abdominal wall (data ob-
tained by the authors of the article)

Pucynox 2. KommbiorepHasi ToMorpaMMa GpIOIIHOI 110~
Joctn 6e3 KOHTPACTHPOBAHWS TarimeHTa 62 Jjer, MpHHU-
Maiorero Bapdaput, KOTOPBIN HOCTYIIAI ¢ OCTPOil GOJIBIO
U OTEKOM TIepejiHeii GpIoIiHOil cTeHKu. B cTpykType mepes-
Heil OPIONTHON CTEHKM OTPEIeIeTcsl reMaTtoMa — THUIep-
mnorroe (+73 HU) omHopoaHoe OKpyrioe o0pasoBaHne
¢ yetknMu rpanunaMu (CoOOCTBEHHbIE JaHHBIE)

of the anterior abdominal wall is necessary to
confirm the diagnosis (Fig. 2).

A third of patients have signs of acute blood
loss: decreased blood pressure and anemia. Such
bleeding can be profuse and life-threatening, es-
pecially if it occurs in the region of the lower
rectus muscle and spreads into the antecubital
space (Retzius space) [51]. In most cases, con-
servative tactics are effective; less often, emer-
gency intervention is necessary, consisting in
surgical evacuation of the hematoma and liga-
tion of the bleeding vessel [52].

Endometriosis of the anterior abdom-
inal wall. Endometriosis of the anterior ab-
dominal wall is a rare condition with an inci-
dence of about 0.03—0.45 % and represents the
appearance of endometrioid foci in the rectus
abdominis or dermis, which occurs following
various obstetric and gynecologic surgeries [53].
Endometriosis is most often localized in the area
of the postoperative scar after cesarean section
(about 85 % of all cases), but it can also occur
after other interventions, including laparoscopic
procedures [54]. The possible time from surgery
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to diagnosis can vary from three months to two
decades [53]. According to S.I. Elgina et al.
when analyzing the localization of extragenital
endometriosis, it was found that in 76.6 % of
cases the lesion of the anterior abdominal wall
is localized in the postoperative s  car and in
23.3 % of patients — in soft tissues [35].

The main clinical manifestation is localized
pain at the scar site during menstruation; in rare
cases, the patient has skin changes, local nod-
ules, ecchymoses on the abdominal wall during
menstruation, or hyperpigmentation of the scar
[56]. Transabdominal ultrasound remains the
main screening tool, with subsequent clarifica-
tion of the diagnosis and lesion volume by MRI
or CT. Surgical treatment in the situation of
endometriosis of the anterior abdominal wall is
the main method of treatment.

Benign and malignant masses of the an-
terior abdominal wall. Tumors of the anterior
abdominal wall can originate from skin, mus-
cle, fat, bone, vessels, or be metastatic [14].
Metastatic lesion (Fig. 3) and desmoid tumor
(Fig. 4) are the most common [15].

Desmoid tumor is a rare monoclonal tumor
of deep soft tissues (musculoaponeurotic struc-
tures, fascia and ligaments) that is characterized
by infiltrative growth, frequent recurrence and
no tendency to metastasize. Tumors may occur
sporadically or be associated with Gardner’s
syndrome. Clinical manifestations depend on
the size and localization of the tumor: most of-
ten patients complain of painful nodular mass-
es or dense infiltrates without clear boundaries
[57, 58]. In general, the signs suspicious for ma-
lignancy are the presence of pain on palpation,
size greater than 5 cm, location under the deep
fascia, dynamic growth, recurrence after resec-
tion, and the presence of a proven malignant
tumor of other localization [59, 60]. Since in
most situations the clinical picture is nonspe-
cific, radiation diagnostic methods (ultrasound,
contrast-enhanced CT or MRI) are of paramount
importance [13].

Infections of the anterior abdominal
wall can develop after surgical interventions
(Fig. 5) or be caused by specific pathogens such
as actinomycosis [61]. Biopsy and morphologic

Figure 3. Abdominal contrast-enchanced computed to-
mograhpy (venous phase) of a 59-year-old patient with a
history of lung carcinoma. There is solid lobulated mass
with homogeneous diffuse contrast enhancement in the
anterior abdominal wall muscles. According to the results
of fine needle biopsy, metastasis of lung carcinoma (data
obtained by the authors of the article)

Pucynox 3. KoMmmbioTepHas ToMorpaMMa GpIOMIHOHM TO-
Joctu ¢ KourpactupoBanueM (BeHosnast (paza) maiueHTa
59 J7eT ¢ KapumHOMOI JIETKOTO B aHaMHe3e. B cTpykType
MBI [lepe/iHeii GPIONIHOI CTEHKH COJIMHOEe 00pasoBaHue
Jl0/1b4atoii (OPMbI, OJAHOPOJHON CTPYKTYpbl ¢ anddys-
HBIM KOHTpacTupoBanueM. IIo pesysbrataM IyHKIIHOHHON
Guorcun — MeTacTtas KapiuHOMbI Jierkoro (coGcTBeHHbIe
JTAHHbIe)

Figure 4. Abdominal contrast-enchanced computed to-
mograhpy (delayed phase) of a 38-year-old patient with
complaints of minor pain and discomfort in the periumbil-
ical region on the left. There is solid rounded well-circum-
scribed mass with homogeneous diffuse contrast enhance-
ment in the left rectus muscle. According to the results of
fine needle biopsy, a desmoid tumor (data obtained by the
authors of the article)

Pucynox 4. KoMibiorepHast ToMorpaMmma OpIOIITHOI 10JI0-
crtu ¢ KoHtpacrtuposatueM (orcpouennas (asza) nanueHTa
38 ser c sxkamobaMu Ha HE3HAUNTEJbHYIO O6O0J€3HEHHOCTD
1 McKoM@OPT B OKOJIOMYIIOYHOH o6acTy cjeBa. B cTpyk-
Type JIeBOI IPSMOI MBIIIIIBI OTIPEIEISIETCS COMNIHOE OKPY-
ryoe 06pa3oBaHWMe C YETKUMU TPAHHUIAMHU, OJHOPOIHOIL
CTPYKTYPBI, C PaBHOMEPHBIM (P Y3HBIM KOHTPACTHPOBA-
uueM. Ilo pe3ysbraTaM IyHKIIMOHHOW GMOICHH — JIeCMO-
uaHast onyxoub (co6cTBeHHbIE JaHHbIE)
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examination of the mass are necessary to verify
the diagnosis [62].

Rare causes of abdominal pain include
Dercum’s disease (neurolipomatosis), for-
merly called “adiposis dolorosa”, which is an
orphan disease. It is characterized by the ap-
pearance of multiple lipomas, accompanied by
chronic pain, in obese individuals. Symptoms
are resistant to conventional analgesics, can
be provoked by mild irritation (rubbing against
clothing), accompanied by ecchymoses and
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