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Llenb: n3y4ntb 0COGEHHOCTUN KAMHUYECKOW KapTUHbI U [NArHOCTUKN NOBPeXAeHWii fBeHaaLaTunepcTHoi kuwkn (AMNK) y getei.

Matepran u meToAbl: NPUBEAEH aHaNW3 AUATHOCTUKM W NevyeHns nospexaeHuin AMNK y 14 neteil, HaXoAMBLWINXCA B KAWHUKAX LETCKOW XMpyprum
BawKkupckoro rocyjapCTBEHHOro MeULMHCKOro yHuBepcuTteTa n CaHKT- MeTep6byprckoro nefmarpmyeckoro MeuLMHCKOro yHmeepcuTeTa 3a nepuog,
€2000-2020 rr. OTMeYeHbl 0COGEHHOCTH KAMHUYECKOW KapTUHbI NoBpexaeHunin AMNK, TpyAHOCTN ANATHOCTUKM 1 OWNGKN A0 1 BO BPEMS ONepaTUBHOMO
BMellaTenbCTBa.

Pe3ynbTaTbl: 60MbLWONA NPOLEHT AMarHOCTUYECKNX OWNBOK Habnogancs B CBA3M C TEM, YTO NMPaKTU4YeCKUM BpayaM HeAoCTaTOYHO W3BECTHbl 0CO-
6EeHHOCTU KNUHWUKU W NPUHLMMBI ONepaTMBHOrO NeYeHns feTeil ¢ ykasaHHO natonorueil. ABTOpbl CYMTAlOT, YTO Hanuyue OJHOTO U3 CUMNTOMOB
(3abptoWwMHHasA rematoMa, amMpu3emMa, XENTO-3e/1EHOE OKpallMBaHWE 3aJHEro NUCTKa GPILWMHBI) ABNSETCS NOKa3aHWEM K PEBMU3UU 3a6PHOLWNHHON
yactn MK no Koxepy.

3akntoveHue: nospexaenuna AMNK y geteil npeactaBnsioT 60nblwne TPYAHOCTU Kak B NaaHe ANArHOCTUKMW, Tak 1 neyeHns. [ins guarHoctuku cnegyet
BbINOJIHATL Iy4eBble METObl UCCNEef0BaHUA. JlanapoCcKonus ABAAETCA OKOHYaTe/IbHbIM METOZ0M Nepej BbiMO/HEHWeM onepauuun. Hanmune 3abpio-
WWHHOI rematombl U/unn ampusemsbl, XXENTo-3eNEHOe OKpallMBaHWe 3afHEro NMCTKa GPIOLINHBI, ABAAIOTCA MOKa3aHWEM K PeBU3NN 3a6PIOLLINHHOI
yactn MK no Koxepy.
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Objective: To study the clinical presentations and diagnosis of injuries to the duodenum in children.

Methods: The study analyses the diagnosis and treatment of duodenal injuries in 14 children admitted to pediatric surgery departments at the
Bashkir State Medical University, Ufa, Russia and Saint-Petersburg State Pediatric Medical University, Russia, between 2000 and 2020. The clinical
presentations of duodenal injuries, diagnostic challenges and preoperative and intraoperative errors were evaluated.

Results: High diagnostic error rates were observed since practitioners have a knowledge gap regarding the clinical presentation and surgical treatment
principles of duodenal trauma among affected children. The authors believe that the presence of one of the symptoms (retroperitoneal hematoma,
emphysema, yellowish green staining of the retroperitoneum and tissues is an indication for inspection of the retroperitoneal part of the duodenum,
performed according to Kocher manoeuvre.

Conclusion: Damage to the duodenum in children presents considerable difficulties in diagnosis and treatment. In this regard, imaging studies should
be employed for diagnosis. Diagnostic laparoscopy is considered the gold standard for preoperative clinical evaluation. Retroperitoneal hematoma
and/or emphysema, and yellow-green staining of the retroperitoneum and tissues, are indications for inspection of the retroperitoneal part of the
duodenum, performed according to Kocher manoeuvre.
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Beepnenune INTRODUCTION

TpaBMaTUyeckne MNOBPEXAEHWNS [ABeHaALaTUNEPCTHOW KULLKM Traumatic injuries of the duodenum are rare, accounting for
(ANK) BcTpevatoTcs pefko, coctaBnsas 1,3-1,6% Bcex MoBpexaeHui 1.3-1.6% of all injuries of the abdominal organs, which is associat-
OpraHoB GpIOLIHO MOMOCTU, YTO CBA3AHO C OCOBEHHOCTAMU aHaTo- ed with the peculiarities of the anatomical location, low mobility,
MWUYECKOTO PacnonoXeHus, Manoil MOABUXHOCTbIO, He60MbLMMY small size and protection of the intestine by muscles and neigh-
pasmepamit 1 3allWLEHHOCTLIO KULWKA MbILILAMU U COCEAHUMMU Op- bouring organs [1-3]. Injuries to the duodenum are one of the
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raHamu [1-3]. TpaBma AMK asndaetca oAHWM U3 Haubonee CAOXKHbBIX
noBpeXAeHUn kuweyHuka. Mpu aTom, KPOMe MexaHW4YeCcKoi TpaBMbl,
CylWecTBEHHY poNb urpaeT 3a6poc B 3a6pHOWMUHHOE MPOCTPAHCTBO
N BOPIOWHYI NONOCTL BONLLWIOrO KONMYECTBA aKTUBUPOBAHHbLIX hep-
MEHTOB M XEénuun, cogepxawunxca B AMNK, 4To npeacraBnser cepbés-
HYI0 Yrpo3y ANS XW3HW noctpagaswero [4, 5].

B nutepatype B OCHOBHOM OMWCLIBAKTCA CepUU KNUHUYECKUX
HabnwoaeHnin nospexaeHus ANK y geteil, NuWb efUHUYHbIE KPyN-
Hble KNWHWKM UMEIOT 0CTaTOUYHbI ONbIT N1€4EHNA 3TOT0 KOHTUHIEHTa
nauyneHToB [6, 7]. OcTaéTCca MHOrO HEPEeLWEHHbIX BOMPOCOB MO Bbli6Opy
TaKTUKKN fevyeHns n o6bLEMY onepayumn B 3aBUCUMOCTU OT BUAA U Xa-
pakTepa TpaBMbl, HaNM4nNa NOBPEXAEHWI 4PYrNX OPraHoB U CTPYKTYp,
UTO [UKTYeT He06XOANMOCTb N3YYEeHUA ONbiTa APYTUX KITUHUK NS Bbl-

paboTKN efUHOW XUPYPTrUYECKO TaKTUKU.

U'eﬂb mccnegosaHuMAa

M3y4ynTb 0COBGEHHOCTU KAUHMYECKON KapTUHbI U ANArHOCTUKU

nospexaeHuin AMNK y geteil.

Martepunan N metogsl

B KnuHuKax fetckoit xupyprum CaHkT-MeTepbyprckoro nepgua-
TPMYECKOro MEeAULMHCKOro yHuBepcuTteta U balwkupckoro rocypap-
CTBEHHOI0 MeAuLMHCKOro yHusepcuteta B 2000-2020 rr. onepuposa-
Ho ¢ noBpexpaeHuamun AMK 14 geteli B Bo3pacTe oT 3 o 14 net. B 10
cnyyasx oTMe4anocb M301MPOBaHHOe, a B4 - coYeTaHHOe NoBpexje-
Hue. OCHOBHOW NPUYUHOW M30NUPOBAHHOW TpaBMbl ObIN NPsSMON
yfap B XWBOT ¥ 061acTb MOACHULbLI WAKW yfap XWUBOTOM O TBEPAbIN
npegmMeT, nafjeHve ¢ Benocunefa Ha pynb, yaap KonbiTOM nowagu.
CoyeTaHHble noBpexAeHns Habnwganucb nNpu aBToTpaBMe U nafge-
HUW ¢ BbicOTbl. TpaBma [AMK coyeTanacb ¢ NOBPeXAEHUEM MeYeHun y
1, GpbIXXENKN TOHKOW KUWKN Y 1 v noaXenynouyHON xenesbl y 1 nayu-
eHTa. Y ogHoro pe6éHka BbiSiBNEHbl MOBPEXAEHWNA NpaBoro NErkoro,

neyeHn N NepesomMo-BbIBUX NO3BOHKa C2-C3.

Pesynbrartsl

Kak nokaszanu Haww HabnwaeHWA, KNMHMYecKas KapTuHa no-
BpexaeHuit AMK oTnnyaetcs ypes3BbluailHblM pa3Hoob6pasumem. Oco-
6eHHOCTM CMMNTOMATUKM 0B6YCNOBNEHbI pasmepamun gedekta CTEHKK
KWW KN, COXPAHHOCTbIO NapueTanbHOro (3afHero) NUCTKa OGPIOLWUHBI U
HanMuynem NoBpexXAeHUit 4pyrnx opraHoB GPOWHON nonoctu.

Ha 0CHOBaHWM NONMy4YEeHHbIX JaHHbIX, B 3aBUCMMOCTN OT 1OKaNN-
3auumn nospexaeHus ANK, BbigBAEeHbI: pa3pbiB 3a6POIWNHHOK YacTn
6e3 NoBpexXAeHNA napueTasbHOro NNCTKa 6PIOLWUHLI - 3; pa3pblB 3a-
GPIOWKUHHOW YacCTW C MOBPEXAeHWeM 3afHero NucTka napueTtanbHoM
6ploWmnHBbl - 10, HenpoHuKatowumne nospexaeHns AMNK c o6pasoBaHm-
eM WHTpamypanbHO# rematombl - 1. BbigeneHue atux rpynn Heo6-
XO4UMO BBWAY 3HAUYUTENbHbIX Pa3nuyYnii KNUHUYECKUX NPOSBNEHWN
paspbiBa Tex UNM MHbIX oTAenos AMK y aeteid.

Mpun n3onuposaHHoM paspsbiBe AMNK ¢ nospexageHnem napue-
TaNbHON GPIOLWNHBLI KIMHUKA «OCTPOro XMUBOTa» (60/1b BXWUBOTE, PBO-
Ta C NepuToHeanbHbIMU CUMNTOMaMM, 60NN M HaANPSAXeEHUEe MbllWL B
NosiCHUYHO o6nacTu cnpasa) nposBasnacb 6o/fee OTYETANBO yXe B
nepsble Yacbl NOCne TpaBMbl, YTO CBA3aHO CO 3HAYMTENbHLIM pa3jpa-
Xawuwnm aeiicTBueM Ha GplOWMHY cogepxumoro ANK.

Mpu paspbiBe 3a6plOWMHHOA yacTm AMK 6e3 HapyweHus Lue-
NOCTHOCTW NapueTanbHOW GPIOWUHLI, B NepBble 4Yacbl nocne Tpas-
Mbl, 0 2-3 4aCOB CMMNTOMATUKa Oblla HEBbIPAXeEHHan, a KAnHn4e-
cKkas KapTuHa - cTépTasd, CyO6beKTWBHble CUMNTOMbI npeob6naganu
Hafj 06beKTUBHLIMU, COCTOSHUE fAeTell 6bino TAXENLIM, OTMevanach
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most complex damages to the intestine. At the same time, in ad-
dition to mechanical injury, a significant role is played by the spill-
age of a large amount of activated enzymes and bile contained in
the duodenum into the retroperitoneal space and the abdominal
cavity, which can be life-threatening [4, 5].

The literature mainly describes clinical observations of du-
odenal injury in children. However, only a few large clinics have
sufficient treatment experience for these patients [6, 7]. In addi-
tion, many unresolved issues regarding the choice of treatment
options and surgical volume, depending on the type and nature
of the injuries and damage to other organs and structures, neces-
sitate studying other clinics' experiences to achieve a consensus
regarding surgical strategy.

Purpose of the study

To study the clinical presentations and diagnosis of duode-
nal injuries in children.

Methods

Between 2000-2020, fourteen children aged 3 to 14 years
with duodenal injuries were operated on at pediatric surgery de-
partments of Bashkir State Medical University, Ufa, Russia and
Saint-Petersburg State Pediatric Medical University, Russia. Iso-
lated and combined duodenal injuries were observed in 10 and
4 cases, respectively. The leading cause of an isolated injury was
a direct blow to the abdomen and the lumbar region or the ab-
domen strikes against an object, a fall on bicycle handlebars, or
a hoof kick. Combined injuries were observed in motor vehicle
accidents and falls from height. Thus, damage to the duodenum
was combined with a liver laceration in 1 patient, another patient
had an injury to the mesentery of the small intestine, and pancre-
atic injury was observed in yet another patient. In addition, right
lung and liver lacerations and fracture-dislocation of the C2-C3
vertebrae were revealed in one child.

Results

Our observations have shown a high diversity in the clinical
picture of the duodenal injury. The diversity is related to the size
of the defect in the intestinal wall, the integrity of the posterior
parietal peritoneum and the presence of damage to other ab-
dominal cavity organs.

Regarding the localization of duodenal injury, the following
results were obtained: retroperitoneal duodenal rupture without
damage to the posterior parietal peritoneum, retroperitoneal
duodenal rupture with damage to posterior parietal peritoneum,
non-penetrating duodenal injury with an intramural hematoma
were revealed in 3; 10, and 1 case, respectively. The categoriza-
tion is essential due to significant variation in the clinical manifes-
tations of rupture of different parts of the duodenum in children.

With an isolated duodenal rupture with damage to the pa-
rietal peritoneum, "acute abdomen"™ manifestations (abdominal
pain, vomiting with symptoms of peritonitis, pain and muscle ten-
sion in the right lumbar region) are present as soon as in the first
hours after the injury, which is associated with a significant peri-
toneal irritation by duodenal contents.

In retroperitoneal duodenal

rupture with intact parietal

peritoneum, in the first 2-3 hours after injury, the symptoms were
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61eHOCTb KOXHbIX MOKPOBOB W, KaK NpaBu/io, UMENOCb BblpaXeHHoe
6ecnokoiicTBo pe6EéHKA. bonbHblE NPeabABAAAN Xanobbl Ha Hepes-
Kne 6011 BaNMUracTpuu 1 B npaBomM noapebepbe, NOABUBLINECA HEMNO-
CpefCTBEHHO Nocne TpaBMbl. Y 2 leTeil oTMeyeHa uppaguauus 6onei
B 061acTb XENYHOTO Ny3bipsas M npaBoe 6eApo. Bckope nossnanach
pBOTa, Yalle NOBTOPHasA, TEMHO-KOPWYHEBATOTO LBETA.

CUMNTOMBI, BbISIB/IEHHbIE MPU OCMOTPE XWUBOTa B 3TOT Nepuog,
Mano BblpaXeHbl W He AaBanu OTYETAMBOW KapTWHbI KaTacTpodbl B
6plOWHON nonoctn, Habnganucb HEKOTOPOe HanpsxeHue u 6ones-
HEHHOCTb nepefHeli GPIOWHON CTeHKW B NpaBOii MONOBUHE, Yalie B
npasom noppe6epbe. Cumntom LW ETknHa-bnrombepra 6biBan oTpu-
atenbHbIM. Mofgob6Has cumnTomatuka nospexaernii AMK o6bacHA-
nacb Tem, 4To AyofeHanbHOe COAepPXUMOe fIUTEeNbHOE BPEMSA Haxo-
Avnocb B 3a6pOWMHHOM NpocTpaHcTBe. B ganbHeliwem, nosxe 5-6
4acoB, HECMOTPA Ha NPOBOAUMbIE MEPONPUATUA, COCTOAHNE BONbHO-
ro yxyjwanocb BcneAcTBue HapacTatwoweid MHToKeukayum. onum Bxu-
BOTE YCMNNBANUCH, HanpsXXeHne N 60Ne3HEHHOCTb NepeaHel GptoLw-
HOW CTEHKM CTAaHOBUAUCb PacnpocTpaHEHHbIMW 6GONble B BepXHEM
otaene xupota. Mossnanca cumntom L EtknHa-bnombepra.

O6blyHO npu paspbiBe AMNK nmenach 3a6poWNHHAA remaToma,
KoTopas 4yepe3 3-5 4yacos nocne TpasMbl onpegensanacb NPUTYyNaeHun-
eM B NpaBOM fnaTepaibHOM KaHane. Y Tpéx 60/bHbIX nNpu obcnepno-
BaHWM MOACHMYHbLIX 06nacTeil onpegensnacb 601e3HEHHOCTL CNpaBa,
4YTO CUMYNMPOBANO NOBPEX/AEHWEe NPaBOi MOYKN.

KnuHnyeckoe nposiBNeHWe HEeNpOHWKalWNX NoBpexaeHuni
ANK ¢ o6pa3oBaHMeM WHTpaMypaibHON remMaTtoMbl 3aBUCUT OT Xa-
pakTepa KpoOBOM3NUAHWUSA, KOTOpoe GbiBaeT B BUAE OGWWUPHON wuan
OrpaHU4YeHHOW MHTpaMypanbHON remaToMbl U remMaToMbl C Pa3pbiBOM
NPUCTEHOYHONR GPIOLWNHBI.

[etn ¢ 06WUPHBIMU OGTYPUPYIOWNMUN MHTPAMYpPaibHbIMU re-
MatoMaMu noctynanu B cTayMoHap ¢ CUMNTOMaMu MOBpexXeHus
ANK 1 aBneHMAMN BbICOKOI KWW eYHOW HenpoxogumocTtu. Mpu orpa-
HWYEHHbIX JyofleHaNbHbIX rematoMax 60NbHble o6palanncb yepes
HECKONbKO 4acOB WK AaXxKe - HeckoNbKo AHell cxanobamu Ha pBOTY
n 6onu BanuracTpuu.

B ogHOM HabnwpgeHun, npu ob6pa3oBaHUM remMaTtoMbl C paspbl-
BOM OpHOLWWHbLI, pasBuBanacb KNMHUK BHYTPEHHEr0 KPOBOTEYEHUS.
B pgocTynHoi nuTepaType Mbl He BCTpeyanun onucaHus nofo6HbIX
NoBpeXAeHWiA. YuntoiBas peAKOCTb TaKMX NOBPEXAEHUA, NPpUBOAUM
Hawe HabnwpaeHue.

Manbyuk P., 7 net, noctynun B KNNHWUKY Yepe3 1 yac nocne tpas-
Mbl. YNan ¢ noXxapHoi necTHUL bl (BbicOTa BTOPOro aTaxa). XXanobbl Ha
6011 B NpaBoil pyke, XMWBOTe, TOWHOTY. COCTOAAHME NPU NOCTYNNEHUN
TSHXKENO0e, KOXHble MOKPOBbl 06GbIYHOW oKkpacku. flehopmauus npa-
BOro npepjnnedybs. B nérkux Be3nKynapHoe AbixaHue. TOHbl cepala
npurayweHsl, nynsc 92 yaapa B MUHyTy. Afl 70/40 mm Hg. A3bIK Bnax-
HbIl, )XMBOT He B3AYyT, Npu Nanbnayuyn oTMmevaetcs 601€3HEHHOCTb NO
BCEMY XMWBOTY, HanpsXeHne mbiwy. Cumntom LW ETkmHa-Bnombepra
oTpuuaTenbHbll. Ha 0630pHOI peHTreHorpamme GpPOLWHONW NONOCTK
cB0o60HOrO rasa nof Kynosom gunadparmbl HeT. Ha peHTreHorpamme
npaBoro Hafgnneybs - AWCTaNbHbIA 0CTe03aNU(OU3NONN3 NpaBoi Ny-
4YeBOI KOCTM CO CMel eHMeM OTNOMKOB. B nmpouecce HabnopeHus B
TeyeHune 4 4aCcoB COXPaHANNCL 60NN BXMBOTE U HANPAXEHWNE MbllL,.
OnepnpoBaH C NPeANONOXMUTENbHLIM JMAarHO30M «MNOBpexX/jeHue ne-
YeHU». BbiNONHEHA CpefUHHas nanapoToMus. B GpWHOR nonoctu,
npeMmyllecTBEHHO B NpaBomM 60KOBOM KaHane M B Majiom Tasy, [0
200,0 Mn XWUAKOW KpOBMW. BbiSIBNEHO MOBpPEXAeHWe napueTanbHOM
GPIOWMHBI, HaYMHaAA OT NpMBPATHMUKA A0 BepTUKanbHoOW uyactm AMK.
3a NeY€HOYHO-AYOAeHaNbHOW CBA3KON - 06WMPHOE 3a6pHWNHHOE
KpoBou3nuaHue c nepexofaom Ha MK noyt Ha BCEM €€ NMPOTAXEHUMN.

PacceueHa cepo3Has 060/04Ka nocnegHeii, yqaneHa remaroma, Ha-
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not apparent. After that, clinical findings were subtle, and sub-
jective symptoms prevailed over objective findings; the children
were in severe distress. In addition, skin pallor and, as a rule, se-
vere anxiety in the children were noted. Patients complained of
mild pain in the epigastrium and the right hypochondrium that
appeared immediately after the injury. In 2 children, pain radi-
ated to the gallbladder and right thigh. Vomiting soon occurred,
more often repeated, with dark brownish vomit.

The symptoms revealed on the abdomen examination in
this period were vague and did not give a clear idea of the ca-
tastrophe in the abdominal cavity. There was some tension and
tenderness in the right anterior abdominal wall, more often in
the right hypochondrium. The rebound tenderness test was neg-
ative. Such manifestations of duodenal injury were explained by
the fact that duodenal contents remained in the retroperitoneal
space for a long time. Later, after 5-6 hours, despite the measures
taken, the patient's condition worsened due to increasing intoxi-
cation. Abdominal pains intensified, and tension and tenderness
in the anterior abdominal wall became more common in the up-
per abdomen. The rebound tenderness test was positive.

Usually, when the duodenum was ruptured, there was a
retroperitoneal hematoma, which, 3-5 hours after the injury, was
determined by dullness to percussion on the right flank. In three
patients, the pain was observed on the right side when examining
the lumbar regions, which mimicked the right kidney damage.

The clinical manifestations of non-penetrating damage to
the duodenum with the formation of an intramural hematoma
depend on the following characteristics of the bleeding: the pres-
ence of extensive or limited intramural hematoma or a hemato-
ma with a rupture of the parietal peritoneum.

Children with extensive intramural hematomas were admit-
ted to the hospital with symptoms of damage to the duodenum
and signs of small bowel obstruction. In limited duodenal hema-
tomas, patients had waited a few hours or even a few days before
seeking medical help for complaints of vomiting and pain in the
epigastrium.

In one case of a hematoma with a rupture of the peritoneum,
clinical manifestations of internal bleeding developed. We did not
find reports of such a damage pattern in the available literature.
The present work aims to further contribute to resolving therapeu-
tic and diagnostic problems by reporting new cases of duodenal in-
juries in children and reviewing the relevant literature.

Case report

Case 1

A 7-years-old boy was admitted to the hospital 1 hour after
the injury. The patient fell off the second-floor fire escape. He com-
plained of nausea and pain in the right arm and stomach. Although
the patient was in severe distress at admission, the skin was of nor-
mal colour. A deformity of the right forearm was revealed. Vesicu-
lar breath sounds were noted on auscultation. The pulse rate was
92 bpm, BP 70/40 mm Hg; the heart sounds were muffled on aus-
cultation. The tongue was moist, the abdomen was not distended,
and there was pain throughout the abdomen and muscle tension
on palpation. The rebound tenderness test was negative.

On the plain radiograph examination of the abdomen, sub-
diaphragmatic free gas was not revealed. Right forearm X-ray
showed a displaced physeal fracture of the distal radius. Over ob-
servation for 4 hours, persistent pain in the abdomen and muscle
tension remained.



MymepoB AA ¢ C0aBT. TpaBMa [BeHaLaTUNepcTHOM KULLKK Y aeTeli

NIOXXEeHbl Cepo-cepo3Hble WBbl Ha paHy. K MecTy noBpexaeHus nojse-
LEH ApeHaXx Yyepe3 AONOMHUTENbHbIA pa3pe3 B NpaBoii MOSCHUYHOW
o6nacTn. 3akpbiTas penos3unumna octeoannduseonnsa ay4eBoil KocTu.
Bbi3gopoBieHue.

Awnarnoctuka paspbia MK ocHOBbIBaeTcA Ha TWaTe/bHOM W3-
YY4eHNN aHaMHe3a, a TakXXe Ha [JaHHbIX OCMOTpa W JONONIHUTENbHbIX
MeTo/0B.

B AuarHocTWKe nNOBpeXAeHUil ABeHafLaTUNEepPCTHOW KWLWKK
onpeaenéHHoe 3HayeHMe KMeeT peHTreHosnornyeckoe ob6cneposa-
Hue 60nbHOro. Ha 0630pHOM peHTreHorpaMmMe GPHLWHON NoMOCTM
npu paspseise AMK Yy 7 nauneHToB M3 14 6bIN10 06HapyXeHO yBennue-
Hue xenyaka; y 3 - 3abpoowmnHHas ampurusema B BUAge npocBeT/eHNs
BAONb NPaBOii MOSCHWYHOW MbllWLbl W BOKPYr NpaBoii NOYkW. AHano-
rMYHble CMMNTOMBI ONMCLIBAKOTCA W ApYyrMMu aBTopamu. Ecnm B 3a-
6pIOWNHHOM NPOCTPaHCTBE BO3/JyXa HeT, HO UMEeTCA NoJO03peHNe Ha
pa3pbiB AMK, Heo6xo4MMO NpoOM3BECTM HarHeTaHWe BO3jyxa vepes
HasoracTpanbHblii 30HA4. B aToM cnyvyae ero peTtponeputoHeanbHoe
CKOM/JeHNe CTAHOBUTCA OOWMPHee M 3aMeTHEEe Ha pPeHTreHorpamme
6ploWHOA nonoctu.

3HaynTenbHO 6onbwyl MHPoOpmauuio paéT wuccnegoBaHue C
KOHTPAaCTHbIM Bel ecTBOM. [1py nepopanbHOM KOHTPacTMpoBaHUK
o6GHapyXuBaeTcs 3amefneHne NPOXOXKAEHNS KOHTPACTHOW Macchl no
ATMK, a Takxe oTmeyaeTcs CTOWKMIA cnasM CTEHKW KUWKW B o6nactu
rematomsbl. [luctanbHble OTAENbl, pacnofarallnecs HUXe remaro-
Mbl, aTOHWYHbI, pacWmnpeHbl, U CKNagKn CAN3NCTON cobupatoTcs 34ech
B BUAE «KOHLA MPYXWHbI» WNKM «cnupanu» (puc.). YnbTpa3BykoBoe
nccnepfoBaHne 6pOWHONW NONOCTN M 3a6POWMHHOIO NpoCTpaHCcTBa y
3 naumeHToB U3 14 06HApPYXWNO Hanuyme UHpuUNbLTpata, remMaTomMbl,
4TO NOMOrN0 3aN0f03pUTb NOBPeXAeHne 3abplOWNHHONK yacTn AMK.
dubporacTtpofyoeHockonus, NnpoBegéHHas HaMu y 2 60NbHbIX, CNO-
cobcTBOBana fuardHoctuke paspoisa AMNK.

PeTponepuTtoHeanbHble pa3pbiBbl MK He Bcerga pacnosHatwTca
faxe BO Bpemsa onepauuu. Mo AaHHbIM Hawero marepuana paspbls

BECTHMK ABVLEHHDbI
Tom 24 * Ne 3 * 2022

The patient was operated on based on a presumptive diag-
nosis of liver laceration. A median laparotomy was performed.
The abdominal cavity, mainly in the right paracolic gutter and
lesser pelvis, contained up to 200.0 ml of unclotted blood. Dam-
age to the parietal peritoneum was revealed, starting from the
pylorus to the vertical part of the duodenum. Behind the hepa-
toduodenal ligament, an extensive retroperitoneal haematoma
was detected involving almost the entire length of the duode-
num. The duodenal serous membrane was dissected, the hema-
toma was removed, and seroserous stitches were applied to the
wound. A drainage catheter to the injury site was positioned
through an additional incision in the right lumbar region. Closed
reduction of radial physeal fracture was performed. The patient
has since recovered.

Diagnosis of duodenal rupture is based on a careful study of
the medical history, clinical examination, and additional diagnos-
tic methods.

An X-ray examination is critical in diagnosing damage to
the duodenum. Of 14 patients, the plain radiograph examination
of the abdomen for the duodenal rupture revealed a distended
stomach and pneumoretroperitoneum as a collection of air along
the right lumbar muscle and around the right kidney in 7 and 3
patients, respectively. Other authors report similar clinical find-
ings. Therefore, if there is no air in the retroperitoneal space, but
there is a suspicion of duodenal rupture, the insufflation of air
administered through a nasogastric tube should be performed.
Thereby, retroperitoneal collection of air becomes more easily
detectable on the radiograph of the abdominal cavity.

However, contrast X-ray studies are much more informa-
tive. With oral contrast, a slow passage of the contrast mass is
observed in the duodenum, and there is also a persistent spasm
of the intestinal wall in the hematoma area. The distal sections,
located below the hematoma, are atonic and expanded. The mu-
cosal folds have a spiral appearance (Fig.). Ultrasound examina-
tion of the peritoneal cavity and retroperitoneum in 3 out of 14
patients revealed infiltration and hematoma, indicative of retro-
peritoneal duodenal damage. In addition, gastroduodenoscopy
performed on two patients contributed to the diagnosis of duo-
denal rupture.

Retroperitoneal duodenal ruptures present a diagnostic
challenge, even when surgical exploration is used. Thus, duode-
nal rupture during the initial operation was not detected in 3 cas-
es out of 14 (21.1%).

The following case report is presented as an example.

Case 2

An 8-years-old boy was admitted to the surgical depart-
ment 3 hours after injury. He fell off his bicycle and sustained a
handlebar injury to his upper abdomen. The patient complained

Puc. KOHTpacTHOe peHTreHON0rnyeckoe uccnefoBaHne npu paspbl-
Be 3abplownHHol yacTwn ANK. OnpegenseTcs cna3sMupoBaHHbIi yya-
CTOK NYKOBULLbI, HUCXOAALNA OT €N KUWKN aTOHUYEH, PACLUUPEH.
He6onblwoe ckonneHne rasa B 3a6plOWIMHHOM NpocTpaHcTBe (nog
neyeHbto 1 BHe KOHTypa AMNK)

Fig. ContrastX-ray examination ofthe retroperitoneal duodenalrupture.
There is a spasmodic constriction of the duodenal bulb, whereas the
descending part is atonic and expanded. A small collection offree gas
in the retroperitoneal space (under the liver and outside the duodenal
outlines)
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ANK B xofe nepBuYHOI onepauun He 6bin o6HapyxeH B 3 cayyasx
13 14 (21,1%).

MpusoguM KnuHuveckoe HabnwpgeHne. bonbHoi W., 8 net, no-
CTYyNUN B XWPYpruyeckoe otaeneHve 4vepes 3 yaca nocfie TpasMmbl.
Mpn nageHun c Benocunefa yaapunca XXMBOTOM O pynb. BonbHoW
Xanosasncs Ha 60nu B XWBOTe, PBOTY. M0CNe KAUHWUKO-PEHTIEHONO-
rmyeckoro o6cnefoBaHNAa ¢ AMArHO30M paspbiB Cene3éHKW, BbINOon-
HeHa nanapotomus. Mpu peBU3NN NOBPEXAEHUS OPraHoB GPHOLWHON
NoNoCTN He 06HapYyXXeHO, KpOMe remaToMbl GpbKeliky TONCTOW KM -
K 1 3a6plOWNHHOIO NpOCTpaHcTBa, 0AHaKo peBu3na ob6nactm AMNK
no metoay Koxepa He 6bina npoussegeHa. Onepayus orpaHuynnach
ocTaBNeHWeM [peHaxell B 3abplWNHHOM npocTpaHcTBe. Ha 5 cyTkun
Ha hoHe NMPOBOAMMOI Tepanuu, COCTOSHUE YXYALWMUNOCL. YCUNUNUCH
6011 B XXMBOTE, NMpUCOEAMHWNACL MHOrOKpaTHasa pBoTa, B CBA3W C
yeM pe6é&HOK nepeBeféH B KNMHWKY. [Ipn NOCTYNNEHUM COCTOAHUE
TAXEénoe, 6nepeH, 6ecnokoeH, Temneparypa tena 38°. B nérkux gbl-
XaHue NpoBOAMTCA C 06enx CTOPOH, TOHbI CepALa PUTMUYHbIE, NYNbC
130 ynapoB B MUHYTY. XXUBOT He B34yT, npaBas nonosuHa cnabo yuya-
CTBYeT B aKTe AbixaHus. Mpn nanbnauuy oTmeyaeTcs 60Ne3HEHHOCTb
N HanpsxeHue MbllWL nepeaHeil G6pOWHOKA cTeHkn 6onble cnpa.a,
roe nanbnupyetcs 60NE3HEHHbI MHGOUNLTPAT pasMepom 8x6 cMm.
Mpn peHTreHOKOHTPacTHOM WCCMEeA0BaHUN BbiBieHa [NUTeNbHas
3a/lepXKa KOHTpacTa B nepepacTaHyToOM Xenyake u caasnedune JNK
n3BHe. Mocne npefonepaynoHHON NOATOTOBKM BbIMONHEHA penana-
poTomusa, peBu3ns 3abplWMHHOrO npoctpaHcTea v AMNK no metoay
Koxepa. O6HapyXxeHbl 06WMpHas rematoMa u MHpunbTpar (pasme-
pbl 8x6 cM), a Takxe pa3pblB Hucxogauwero otgena AMK (1,5x1 cm).
C 60NbWNMN TEXHUYECKUMMN TPYAHOCTAMU NPOU3BEAEHO YyWMBaHUE
paHbl 2-X pAAHbIM WBOM. K MecTy pa3pbiBa nofseféH gpeHax. Ha
3 CyTKM nocne onepauuy No ApeHaxy NoABUIOCL YMepeHHoe oTAe-
naeMoe C NPUMechbio XEnuyu, KOTopoe NpekpaTtuiocb yepes 4 fAHA.
HacTtynuno BbI3fopoBiaeHne. B faHHOM HabNOJeHUN OCHOBHAA NpU-
YMHaA ANATHOCTUYECKON OWNBKM - 0TKa3 OT peBU3NK 3a6PIOWMNHHOTO
npocTpaHcTBa.

OnepaunoOHHaa AMArHOCTMKA 3ab6PIOWNHHBIX Pa3pbiBOB OCHO-
BblBaeTCs Ha Tak HasblBaemoil Tpuage Laffite (1934): «3a6ploWNHHBIX
rematomax, aMpuleme, XENTO-3eNIEHON OKpacke 3aAHero ucTka
6ploWwnHbLI» [8]. B Hawem mMaTepuane nepevyncneHHble Bbille NpuU3Ha-
KW B xo4e onepauun 6binn o6HapyXeHbl Takum o6paszom: 3abproll-
MHHaa rematoMa y 14 60nbHbIX, 3M(pN3eMa 3a6POWMNHHON KneTYaTKn
-y 7, XEénto-3enéHoe oKpawmBaHue 3afHero NCTKa OPKLWMNHBI - Y
11. OpHako, MHTpaonepaLuMoOHHO He Bcerfga yfaérca o6HapyXuTb Bce
npusHaku paspbisoB [MK. Tak, coueTaHne BCex TPEX NPU3HAKOB UMe-
10 MeCTO NN b B MNOMIOBUHE CNy4yaes.

Hanb6onee yacTblM NPU3HAKOM SBUMAOCb Hanuuue 3a6pHOLWUH-
HOVi rematombl. Mpn o6Hapy>XeHUN XoTs 6bl OAHOTO N3 NPU3HAKOB He-
o6xoamMma peBu3ns 3abproWwnHHON YyacTn AMK no Koxepy: paccekaeT-
€Sl napueTanbHblii NTMCTOK GPIOWKWHB Ha 1 cM BNpaBo U napanfienbHo
Hucxoaswen yactu AMK, KMWKa 1 roN0OBKA NOAXENYA0UYHON Xenesbl
oTBOAATCA BNeBO, nocne yero AMNK cTaHOBUTCA JOCTYNHOW ANs ocMoO-
Tpa 3afHei cTeHkn. Cpean Habnogaembix NayMeHTOB NOBPEXAEHUA
NoKanu3oBannch B HUCXOAAL e YaCTU Y 7, HUXXKHETOPU3OHTaNbHOW - y
4, B o6nactu nepexofa HUCXOAALWENR YacTu B ropu3oHTaNbHbIA - y 3.
Pa3mepbl paHbl BapbupoBanu ot 1 o 3 cm, ywnsaHume paspbiBa nNpo-
BOAMNOCH ABYXPAAHLIMU Y310BbIMU WBamMn 6e3 OCBEXEHUS Kpaés
paHbl, 3a UCK/IKOYeHMeM ofHoro pe6éHka. Onepauna 3aseplianach
ApeHupoBaHMeM o6nactTu BMelwaTenbcTBa Yepes OTAENbHbIN paspes
B NOSICHWYHOI 06nacTu.

BefeHne nocneonepayMoHHOrO nepuoja BKAKOYanNo aHalbre-
310, NPOPUNAKTUKY W NeyeHne napesa KWWeYHUKa, UHDY3NOHHYIO,

aHTMGaKTepuanbHyl M CMMNTOMATUYECKYIO Tepanuio. B nocneonepa-
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of abdominal pain and vomiting. After a clinical and radiological
examination, a diagnosis of a ruptured spleen was made, and a
laparotomy was performed. During the revision, no damage to
the abdominal organs was found, except for the hematoma of
the mesentery of the colon and retroperitoneal space. However,
the Kocher manoeuvre to ensure the adequacy of the duodenal
inspection was not performed. The operation was completed
by placing retroperitoneal tube drains. As a result, the condition
worsened on the fifth day despite ongoing treatment. Abdominal
pains intensified, and repeated vomiting superimposed; there-
fore, the child was transferred to the special referral centre. Upon
admission, the patient was in severe distress, pale, and restless,
with a body temperature of 38°. Breathing was heard on both
sides, heart sounds were rhythmic, and the pulse was 130 bpm.
The abdomen was not distended, and the abdominal wall moved
weekly on the right side with respiration. There was pain and ten-
sion in the anterior abdominal wall muscles on the right, where a
painful infiltrate with dimensions 8x6 cm in size was palpated. An
X-ray contrast study revealed delayed passage in the distended
stomach and external compression of the duodenum.

After preoperative evaluation and preparation, relaparoto-
my was performed, and the retroperitoneal space and duodenum
were inspected according to the Kocher manoeuvre. An extensive
hematoma and infiltration with dimensions 8x6 cm and a rupture
of the descending part of the duodenum measured 1.5x1 cm
were found. Despite technical difficulties, the wound was sutured
with double-row stitches. A drainage tube was placed at the
rupture site. On the 3rd postoperative day, a moderate the drain-
age discharge with an admixture of bile appeared , which disap-
peared after four days. The patient has since recovered. In this
case, the cause for the diagnostic error was a failure to inspect
the retroperitoneal space.

Operational diagnosis of retroperitoneal ruptures is based
on the so-called triad of Lafitte (1934), including "retroperitoneal
hematoma, emphysema or a green spot on the parietal perito-
neum" [8]. Thus, based on obtained results, the above findings
were distributed as follows: retroperitoneal hematoma, emphy-
sema of the retroperitoneal tissue and yellow-green staining of
the posterior peritoneum were detected in 14, 7, and 11 patients,
respectively. However, all three signs of duodenal ruptures are
not always present intraoperatively. Thus, the combination of all
three signs was observed only in half of the cases.
he-
matoma. If at least one of the signs is detected, an inspection

The most common symptom was a retroperitoneal

of the retroperitoneal part of the duodenum, according to the
Kocher manoeuvre, is necessary. The parietal peritoneum is in-
cised 1 cm to the right and parallel to the descending part of
the duodenum. The intestine and head of the pancreas are re-
flected to the left, after which the duodenum becomes available
for inspection of the posterior wall. Among the patients, inju-
ries were localized in the descending, the lower horizontal and
the transition from the descending to the horizontal part in 7,
4, and 3 patients, respectively. The wound size varied from 1 to
3 cm, except for one patient. The operation was completed by
placing tube drains to the surgical site through a separate inci-
sion in the lumbar region.

The postoperative management included pain relief, preven-
tion and treatment of paralytic ileus, fluid therapy, and antibac-
terial and symptomatic treatment. In the postoperative period,



MymepoB AA ¢ C0aBT. TpaBMa [BeHaLaTUNepcTHOM KULLKK Y aeTeli

LMOHHOM nepuoge Habnwpganuce nocTpaBMaTUyecKuii maHkpeaTuT
(4) n cnaeyHas HeNpoOXoAUMMOCTb KuwevyHuka (1). Y ogHoro pe6éHka
C MHOXECTBEHHbIMU MNOBPEXAeHUAMMN (pa3pblB NpaBoro NErkoro,
neyeHu, ANK, nepenombl KOCTel rofeHn, nepenomo-BbiBux C2-C3 ¢
BEpPXHUM napanape3om) pa3Buiacb HECOCTOATENIbHOCTb aHAaCTOMO3a.

MpuBogum HabnwpaeHne. bonbHaa B., 9 neT 8 mecaues, nocne
aBToTpaBMbl Yepe3 30 MUHYT fOCTaBNeHa B XUPypruyeckoe otaene-
Hue LUPB. Mpu nocTynneHMn coCTOAHME TAXKENOe, B CO3HAHMU, Ha
BOMPOCHI OTBevYaeT CAEpPXaHHO WA He oTBeyaeT. KOXHble NOKpo-
Bbl U CAU3UCTble 060104KN GnefHble. [lbixaHWe 3aTPyHEHO, pPe3KO
ocnabneHo cnpasa B HUXHUX oTaenax. Mynsc 130 yaapos B MUHY-
Ty, A 60/10 MM Hg. XXunBOT Hanps>X&H, 60nNe3HeH, NePKYTOPHO -
npuTynneHne B HUXHUX oTaenax. Moya - No KateTepy C NPUMECHIO
KpOBMW. AHannM3 KpoBu: aputpoumntbl - 3,5x1012°, remorno6uH - 96
r/n, nekounTtsl - 37,3x107 n. Ha goHe NPOTUBOWOKOBOI Tepanuu
npovw3BefeHoO [peHWpoBaHWe nnesBpanbHoi nonoctu no bionay.
Nanapotomus - B GPIOWHOW NONOCTU XuAKas KpoBb 250-300 mn.
O6HapyXeH pa3pblB HUXKHelW NOBEPXHOCTU neyeHu (5-6 cm), npose-
OeHo ywuBaHune. O6HapyxeHa obwmpHan 3abpoWwWmMHHaAA remaToma.
Mpn peBnU3nKN BbiBNEH pa3pbiB 3abplOWMHHON YyacTn AMNK no HUX-
HEeropuM3oHTanbHON NOBEPXHOCTU pasMepamu 3x2 CM, ylwnBaHue 2-x
pAAHBIMK WBaMKU. [ipeHupoBaHMe 3abpPIOWMHHOIO NPOCTPaHCTBA.
Ha 3 cyTkm 6onbHas nepeBefeHa B KJAWHUKY AeTCKOW XWpypruu.
MpoBefeHbl AonofHUTENbHbIe uccnefosaHna. Ha KT n MPT BbiaB-
NeH nepenomo-BbiBUX C2-C3 NO3BOHKOB ¥ KpaeBOi OTPbLIBHOW nepe-
nom C3 N0O3BOHKA CO BTOPUYHLIM CTEHO30M NO3BOHOYHOTO KaHana u
cflaBleHMeM CNUHHOTO Mo3ra. KnuHuueckn y pe6éHka nmen mecto
BepXHuUii napanapes. MpoBejeHa onepayuns - nepegHuin Kopnopo-
ne3 C2-C3 no3BoHKOB (12.01.2017 r). Mo noBoAy nepenomoB ob6eunx
KOoCTeli npaBoii roneHW npousBefgeHa UMMOGUAM3ALUA TUNCOBOM
noBA3koi. locneonepaLnWoHHbIi nNepuoa npoTekan Tsxeno. Ha
thoHe KOMMNNEeKCHON Tepanuu COCTOSHME He ynyywanocb. Hapactan
napes KulWeyHWKa CO B3AYTMEM XUBOTA C PBOTOW 3acCTOWHbLIM Xe-
NYy[OYHBIM COAEPXUMbIM. Ha 7 CyTKM BbiNOJSIHEHA Nlanapockonus,
M BbiiBNEH NepUTOHMUT. [lna ycTaHOBAEHUA WCTOYHMKA NOCNefHero
BBEJlEH PacTBOP METU/IEHOBOW CUHM B XENyAoK Yepes 30H[, BblfB-
NIeHO nocCTyn/jeHWe pacTsopa B OPHLWHY0 NONOCTb, KOHBEpPCUA. [lO-
CTYn - CPefiUHHbIV. B 6plOWHON nonoctn 60nbWoOe KOAMYECTBO THOS
c npumechbto Xénuun. Mpu pesn3nn obHapyX eHa HeCOCTOATENIbHOCTb
weoB AMK. PaHa KUWKK ywWnTa 4BYXPAAHBIM WBOM, NOCNe OCBeXe-
HUS Kpaés paHbl. IpeHnpoBaHO 3a6pPOLWNHHOE NPOCTPAHCTBO Yepes
NOSCHWYHbLI pa3pe3 u npaBblii hnaHK xuBoTa. [lekomnpeccus xe-
nyfKa ocyuiectenfnacb yepes 30H4. NMpoBefjeHa caHauusa 6ploLWHOIA
nonoctT ¢GuU3NONOTMYECKUM pPacTBOPOM. [TOCNOVHbIe LWBbI Ha Mne-
peAHI00 OPIOWHYO CTeHKY. Ha 2-3 cyTKM nocne onepawuuu no KOH-
TPONbHOMY ApeHaxy Bbljennnacs He60NblWOe KOAMYECTBO XEnNuu,
a B nocnepywlme AHU - THOWHOe oTaensemoe. Ha 5 cyTku nocne
penanapoToMuu BbINOJIHEHA MOBTOPHAs onepauus B CBA3M C KNWU-
HUKO nmocneonepayMOHHOTO NpoAo/KalLWerocs neputoHuTa. Mpu
peBM3UN GPIOLWHON NONOCTM HECOCTOATeNbHOCTU WBOB Ha AMK He
BbIABNIEHO. MIMenn MecTo Hebonbline MexXxneTenbHble abecuecchl,
THOWHO-PMOGPUHO3HbIE HaNOXEeHUs U pbixable cnaiiku. bbino npo-
n3BeleHO BCKpbITUE abclueccoB, pas3befjMHEHWE cnaek, caHauus
6plowHoii nonoctu. lMocneonepaynMoHHoe TeyeHwWe rnafgkoe. 3a-
KNOUYNTENbHbBIA AMarHo3: coyeTaHHas TpaBma; NepenomMo-BbiBUX C2
-C3 NO3BOHKOB C KpaeBbIM-OTPbIBHbIM nepenomMomM C3, OCNOXHEH-
HbIl cflaBNeHWeM CMUHHOTO MOo3ra; NMOBpPeXJeHWe NpaBoro NErko-
ro, OCN0OXHEHHOEe TeMONHEeBMOTOPAKCOM; pa3pbiB MeyYeHun; pas3pbiB
3a6ploWmnHHONK yacTn AMK; nepenom o6eux Kocteih npaBoil roneHu.
NMocneonepaynoHHoe
AnK.

OCNOXHeHWe - HeCcOCTOATE/NIbHOCTbL LWBOB

BECTHMK ABVLEHHDbI
Tom 24 * Ne 3 * 2022

post-traumatic pancreatitis and adhesive intestinal obstruction
were observed in four and one patient, respectively. In addition,
one child with multiple injuries including right lung laceration,
hepatorrhexis, duodenal rupture, tibia-fibula fractures, fracture/
subluxation at the C2-C3 level with upper limb paresis) developed
an anastomotic leak.

We introduce this case for consideration.

Case 3

A 9-years-old girl was taken to the Department of Surgery of
Central District Hospital 30 minutes after a motor vehicle accident.
Upon admission, the patient was in severe distress, conscious, and
answered questions reservedly or did not answer at all. There was
the pallor of the skin and mucous membranes. Difficulty breath-
ing and decreased breath sounds in the lower half of the right lung
fields were noted. Her pulse rate was 130 bpm, BP was 60/10 mm
Hg. The abdomen was tense and tender, and dullness to percus-
sion in the lower quadrants was noted. Urinary catheter drained
blood-stained urine. Blood tests showed erythrocytes - 3.5x101I,
hemoglobin - 96 g/l, leukocytes - 37.3x109I. In addition to treat-
ing shock, Bulau drainage of the pleural cavity was performed. Lap-
arotomy revealed 250-300 ml of unclotted blood in the abdominal
cavity. There was a laceration of 5-6 cm on the lower surface of
the liver; therefore, suturing of the laceration of the liver was per-
formed. An extensive retroperitoneal hematoma was found. On
inspection, a rupture of the retroperitoneal part of the duodenum
along the lower horizontal surface measured 3x2 cm was revealed.
The rupture was sutured with double-row stitches. A drainage tube
was placed in the retroperitoneal space. On the 3 postoperative
day, the patient was transferred to the pediatric surgery hospital.
Additional investigations were carried out. Fracture-dislocation
of the C2-C3 vertebrae and a marginal avulsion fracture of the C3
vertebra with secondary cervical spinal canal stenosis and spinal
cord compression were revealed on CT and MRI scans. In addi-
tion, clinical manifestations of upper limb paresis were observed.
Therefore, C2-C3 anterior cervical fusion was performed on 12th
January 2017. Plaster cast immobilization was performed for right
tibia-fibula fractures. The postoperative course was unfavourable.
Despite comprehensive treatment, no improvement in a patient's
condition was observed. Gastroparesis with bloating and vomiting
of stagnant gastric contents were observed. On the 7th postopera-
tive day, a laparoscopy was performed, which revealed peritonitis.
A methylene blue solution was flushed into the stomach through a
gastric tube to perform a leak test. A resulting leak of the dye into
the abdominal cavity was noted. Therefore, the laparoscopic proce-
dure was converted to laparotomy via midline abdominal incision.
Laparotomy revealed a copious amount of pus mixed with bile in
the abdominal cavity and the duodenal suture line dehiscence.
The duodenal dehiscence was sutured with double-row stitches
after the wound's edges debridement. Retroperitoneal space was
drained through the lumbar and the right flank incisions. A naso-
gastric tube was used for decompression of the stomach. The peri-
toneal cavity was lavaged with normal saline. The abdominal wall
was closed layer by layer. On the 2nd3rdday after the operation, a
small amount of bile was discharged through the drainage tube,
and a purulent discharge was observed on the following days. On
the 5th day after the relaparotomy, a repeated relaparotomy was
performed for postoperative peritonitis. The repeated relaparot-
omy did not reveal duodenal suture failure. However, there were
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O6cyxpeHune

TpaBma AMK npepcrtaBnsietr co60ii CNOXHYW0, 4O KOHLA He pe-
WEHHY0 Npob6nemy abAoMUHANbHbIX NOBPeEXAeHNA. MHOrme Bonpo-
Cbl, KOTOpPble BO3HMKAIOT Ha 3aTane AMarHoCTUKU U B ONpefefieHnmn Xu-
pypruyeckoil TakTUKW, MOXHO O0GBLACHUTL PefKOCTbIO AaHHOTro BUAa
noBpeXAeHWn B obuieil cTpykType abaoMuHanbHoll Tpasmbl [9]. Tak,
no gaHHblM Gaines BA et al (2004) B nepuopg 1995-2002 rr. cpeau
8968 rocnutanu3npoBaHHbIX AeTeli nospexaeHne LMK oTMeyeHO y
30 (0,3%), B Tom yucne y 20 otmeyvanacb rematoma AMNK, y 10 - eé
nepdopauwnsa [10].

Goh B, Soundappan SSV (2021) 3a 16-neTHuii nepnoj BpeMeHun
B pamKax O[lHOro nejuatpuyeckoro ueHtpa ABCTpanuu Habnwopgann
Bcero 16 cnyyaes nospexaeHuit MK, BANArHocTuKe KOTOPbIX 3HAUYM-
Myto ponb urpana KT. Mo gaHHbIM aBTOPOB, HW OLHOTO cay4yas 3anos-
fanoii [MarHOCTUKM He OTMe4anocCb, a CBOEBPEMEHHO BbIMOMIHEHHAs
nanapoTtomus No3BOSUNa BCEX MaLMEHTOB BbiMUCaTb C BbI30pPOBIE-
Huem [11].

Clendenon JN et al (2004) 3a gecATUNeTHUIA Nnepuof cBoein pe-
ATENbHOCTM OTMevanu 42 cnyyas nosBpexaeHuii AMNK Bcneactsue
TynbiXx TpaBm B 33 cnyyasx M B9 HabnwaeHUAX nocne NPOHUKA W UX
paHeHuii. OgHaKO TONbKO 24 naymneHTam 6bifa BbINONHEHO OnepaTuBe-
Hoe fleyeHune - nepsuyHan nnactuka (n=18), pesekyuna AMNK kuwkn c
HafloXXeHNeMm ractpoetoHoaHacToMo3a (N=4) n OTKNOYeHNe NUIoPU-
yeckoro otrgena (n=2). Mo AaHHbLIM aBTOPOB MO34HAA LMarHOCTUKa
nospexaeHunin AMNK (>24 yacoB) cnocobcTBoBaNa 3HAYNMOMY yBENU-
YEHWI0 4acToTbl OCNOXHEHWIA, XOTA cpeAn MauneHTOB NleTanbHbIX UC-
X0[,0B He 6bino [12].

B HepaBHO ony6nukoBaHHO pa6oTe Luo Y et al (2022) oTme-
4alT, YTO, HECMOTPA Ha 3HauWTenbHOe KO/IMYEeCTBO NocTpajaBluuX,
obpatmBwuxca B nepuofn 2012-2020 rr. ¢ pa3MYHbIMK TpaBMamu,
nospexaeHus OMK 6binn oTMe4eHbl BCero nuwb y 4 geteil. Mo gaH-
HblM aBTOPOB, Mocfle onepayun B OJHOM C/ly4yae passunacb Taxénas
paHeBas MH(eKLNA, pacxoXAeHne WBOB W KM eYHbl CBULL. B ofHOM
HabngeHnn nocne AyoAeHONNacTUKM pasBUACA CTEHO3, B CBA3N C
yem Oblna nposejeHa 3HAoOCKOoNuW4yeckas 6annoHHas gunatauus. B
[BYX OCTaNlbHbIX C/lyyasx He 6bl/I0 3HAYUMBbIX NOC/NeonepaLnoHHbIX
0CN0XHeHUIi. Bce nauyueHTbl 6blAM BbiNUCaHbl B yA0BNETBOPUTENb-
HOM COCTOSSHUM B cpeaHeM yepe3 48,25+26,89 cyTok [6].

Kak nokasblBaeT Hall OMbIT, a TakXe HabnwaeHWa Apyrux as-
TOPOB Tparn4yHoCcTb CUTyaLMW cBA3aHa C BbICOKON y4acToTol Awna-
THOCTUYECKUX U TAKTUYECKUX OWMOOK, HayMHasd C rocnuTtanbHOro u
MHTpaonepaynMoHHOIo 3TanoB [MarHoCTUKW U 3aKaH4yMBas 3Tanom
BbIMOMIHEHNA PEKOHCTPYKTUBHbIX onepauunii. intepatypHble AaHHble
NoKa3blBalT, 4TO 10 HACTOALLEr0 BPEMEHMN MPN NMOBPEXJEHUAX W pa-
HeHuax AMNK oTcyTcTByeT efnHas xupypruyeckas TakTuka, 0Co6eHHO
cpean nNeAnaTtpuyeckoro KOHTUHIEHTa nocTpajasLlnx.

AHanu3 MNPUYUH ANArHOCTUYECKUX W NnevyebHbIX OWWUGOK npu
nospexpgeHunax AMK kak no Hawemy onbITy, Tak U N0 UMeKLWMMCA
ny6nAnkKaumam oTevyeCTBEHHbIX W 3apyb6exHbiX uccnegoBateneit yka-
3blBAET HA HEOCTATOUYHY UHPOPMUPOBAHHOCTL Bpayeih 06 0COBEH-
HOCTAX KAMHMYECKNX NposBneHnidi nospexaennii ANK, nx gnarHoctun-
KW, aTakXe NPUHLNUNAX XMPYPrMYEeCKOro eveHns.

Kpome KnMHMueckoro obcneqoBaHWs NauuMeHTOB, B AUArHOCTU-
Ke nospexaeHusa AMNK BecoMylo po/sib UTpaKT yNbTPa3ByKOBOE, PEHT-
reHonornyeckne, Tomorpauyeckne u IHAOCKONUYECKME MeTOofAbl
nccneposaHna. Kak ykasblBatloT B CBOEM MY/NbTULLEHTPOBOM MCCNefo-
BaHWM Gutierrez IM, Mooney DP (2012) KT noka3ana CBO BblCOKYH
ahpekTUBHOCTL. Tak, cpeaun 25 BbINONHEHHbIX KT ckaHMpoBaHWUii BO
BCeX cnyyasx 6bI10 BbIAIBNEHO HapylweHWe LenocTHocTn cteHkn AMK

€O CBOGOAHON XUAKOCTbIO B 6plOWHOW nonoctu, B 13 (52%) Habnwo-
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small interloop abscesses, purulent and fibrinous exudate on the
serosal surface and loose adhesions. The abscesses drainage, sepa-
ration of adhesions, and abdominal cavity lavage were performed.
The postoperative course was uneventful. The final clinical diagno-
sis was made: polytrauma including fracture-dislocation of C2-C3
vertebrae with a marginal avulsion fracture of C3 vertebra with
compression of the spinal cord; right lung laceration, complicated
by hemopneumothorax; liver laceration; retroperitoneal rupture of
the duodenum; right tibia-fibula fractures. Postoperative complica-
tions included duodenal sutures failure.

DiscussioN

Managing duodenal injuries is a challenging, controversial
problem in blunt abdominal trauma. These multiple diagnostic
and treatment challenges are due to the rarity of the trauma in
overall abdominal injury incidence [9]. Thus, according to Gaines
BA et al (2004), between 1995-2002. among 8968 hospitalized
children, duodenal trauma was noted in 30 (0.3%) patients. Thus,
duodenal hematoma and perforation were observed in 20 and 10
patients, respectively [10].

Goh B, Soundappan SSV (2021) at a paediatrics centre in
Australia observed only 16 cases of duodenal injuries over 16
years diagnosed predominantly on CT. According to the authors,
no single case of delayed diagnosis occurred, and a timely lap-
arotomy allowed all patients to recover and be discharged [11].

Clendenon JN et al (2004) studied 42 cases of injury to the
duodenum over ten years. Duodenal injuries were observed fol-
lowing blunt trauma and penetrating wounds in 33 and 9 cases,
respectively. However, only 24 patients underwent surgical treat-
ment, including primary repair, duodenal resection with gastro-
jejunostomy and pyloric exclusion performed in 18, 4 and 2 pa-
tients, respectively. According to the authors, delayed diagnosis
of duodenal injuries (>24 hours) contributed to a significant in-
crease in the incidence of complications, although there were no
lethal outcomes among patients [12].

A recently published work by Luo Y et al (2022) notes that,
despite the significant number of patients who were victims of var-
ious injuries during 2012 -2020, duodenal injuries were reported in
only four children. According to the authors, after the operation, in
one case, a severe wound infection, suture failure, and intestinal
fistula developed. In one case, stenosis developed after duodeno-
plasty, for which endoscopic balloon dilatation was performed. In
the other two cases, there were no significant postoperative com-
plications. All patients were discharged in satisfactory condition af-
ter an average hospital stay of 48.25+26.89 days [6].

In our and other authors' experience, significant mortality
and morbidity are related to a high incidence of diagnostic and
treatment errors at preoperative and intraoperative diagnosis
and at the stage of performing repair procedures. Moreover, lit-
erature data show no consensus on surgical treatment for duode-
num injuries, especially among children.

According to our and other authors' experience, an analysis
of the causes of diagnostic and therapeutic errors in duodenal in-
juries showed a knowledge gap among physicians regarding clini-
cal manifestations, diagnosis and principles of surgical treatment
of duodenal injuries.

In addition to the clinical examination of patients, ultra-
sound, X-ray, MRI, and endoscopic investigations play a significant
role in diagnosing duodenal injuries. For example, the multicenter



MymepoB AA ¢ C0aBT. TpaBMa [BeHaLaTUNepcTHOM KULLKK Y aeTeli

[EeHUAX [ONONHWUTENbHO BW3yanusnpoBancs CBOGOAHbLIA BO3Ayx, a
n3nnBaHue aHTepanbHO BBeJEHHOrO KOHTpacTa M3 yyacTka fgedekra
OTMEYEeHO TONbKO B 2 HabNMO feHnax. B cBA3M € 3TUM, aBTOPbLI OTMeya-
10T, 4TO AOMNO/IHATENIbHOE MepopasbHOe KOHTPAcTHOe ycuneHue npu
KT ckaHMpoBaHuUy 3HAYMMO He yNy4ylaeT KauyecTBo AuMarHoctukm [13].

AHanorMyHoe MHeHMe OTpaxeHo M B paboTte Desai KM et al
(2003), KoTOpble NOAYEPKNBAKOT HU3KYI LLEHHOCTb KT C 4ONONHUTENb-
HbIM OpafibHbIM KOHTpacTMpOBaHWEM, MPU KOTOPOM 3KCTpaBasauus
He 6blna OTMeYeHa HU B OAHOM HabnwaeHun [14].

U710 e KacaeTcsi XUMPYPrnyeckoi TaKTUKU NpuU MOBPEXAEHUAX
ANK, 10 oHa He yHuduunposaHa, 4T0O 06YCNOBNEHO TPYAHOCTAMU
HaKoMMeHUs [JOCTaTOYHOro KonuyecTBa HabnfgeHWid 3Toil oTHocK-
TEeNbHO pefKoi TpaBMbl 1 60MbWMUM pa3Hoo6pa3nem 0CoGEHHOCTER
NOBPEXAEHU B KAXA0M cnydyae. Tak, no gaHHblM Diao M et al (2019),
npu MCNONb30BaHUM NanapoCcKoNMYeckoil OAHOMNOPTOBON TeXHONO-
My ANs NeYeHUs ATPOreHHbIx TpaBM AMK y geTeld ¢ KuctaMu xonepno-
Xa HW B OAHOM Cflyyae He OTMe4YeHO pa3BUTUSA OCNOXHEHWUN, B YacT-
HOCTW HECOCTOATENbHOCTU WBOB WAM CTEHO3a aHAcTOMO03a, CMaeyHol
KUIWeYHOW HenpoxoaMmMocTu unm naHkpeatuta [15].

BmecTe cTem, no gaHHbIM Sowrey L et al (2013), cpeaun 32 geteit
c nospexpeHunamu ANK B 12,5% cnyyaes B nocreAyoleM OTMeUYeHb
netanbHble UCXOAbl, KOTOPbIE, MO MHEHWIO aBTOPOB, 6bin 06ycnosne-
Hbl He TONbKO MO3AHWM MOCTYNNEHWN NaLneHTOoB, HO U MacwTabamu
TpaBMbl [16]. Katz MG et al (2018), Tak)Xe NOAYEPKMBAIOT, HTO UMEHHO
Xxapaktep u MacwTab TpaBMbl C NOBpeXAeHUeM He TonbkKo AMK, HO u
NoAXeNy[o4YHON Xenesbl ONpPeAensitoT THKENOE COCTOAHWE NaLueH-
TOB W ucxop nevyeHus [17].

3aknwyeHune

MoBpexAeHWa ABeHaAULaTUNEPCTHOW KWWKKW Yy AeTedl npej-
CTaBNAT 60Nbline TPYAHOCTU ANA AMATHOCTUKMW, TaK Kak KAMHMKaA
nonumopdHa 1 o6ycnosneHa TAXeECTbI0 NOBPEX/EHUsA 3TOro oTAena
KWW KW, noKanusayunein n pasmepamu gedekra CTEHKN, COXPAHHOCTbIO
3a/lHero NucTtka 6ploWnHb. [Ina ANarHOCTUKM cnefyeT BbINONHATbL
peHTreHonornyeckoe wuccneposaHune, Y3/, KOMMNbIOTEPHY TOMO-
rpaguto n ArAC. Nanapockonusa ABNAETCA OKOHYATENbHbIM METOAOM
nepej BbIMO/HEHUEM onepauun. Hannume B xofe onepaynum 0fHOTO
M3 CUMNTOMOB - 3a6PHOWMNHHON rematoMbl, 3IM(PU3eMbl 3a6PHO LI NH-
HOTO NPOCTPAHCTBA M XENTO-3eNEHOr0 OKpalWnWBaHUA 3aHero N1cTKa
OGPIOWMNHB - ABNAETCA NoKasaHWeM K peBW3WW 3abpIlOWNHHOK YacTu

LBeHajuaTUnepcTHOW Kuwkn no Koxepy.
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study by Gutierrez IM and Mooney DP (2012) indicated that CT-
scan is of high diagnostic value. Thus, among 25 performed CT
scans, in all cases, a loss of the integrity of the duodenal wall with
free fluid in the abdominal cavity was revealed; in 13 (52%) cases,
collection of free air was additionally visualized, and the leak of
the of enterally injected contrast from the defect site was noted
only in 2 cases. In this regard, the authors conclude that addition-
al contrast-enhanced CT does not significantly contribute accura-
cy of diagnosis [13].

A similar opinion is shared in Desai KM et al (2003) study.
They report the low diagnostic value of CT with additional oral
contrast, in which extravasation of oral contrast was not noted
only in 2 patients [14].

There is no consensus regarding the surgical tactics for duo-
denal injuries due to the insufficient sample size of observations
of this relatively rare injury and a large diversity of clinical presen-
tations. Thus, according to Diao M et al (2019), when using sin-
gle-port laparoscopic surgery (SPLS) for the treatment of iatrogenic
duodenal injuries in children with choledochal cysts, no complica-
tions, including suture failure or anastomotic stenosis, adhesive in-
testinal obstruction or pancreatitis were observed [15].

However, according to Sowrey L et al (2013), among 32 chil-
dren with duodenal injuries, 12.5% of cases subsequently result-
ed in deaths, which, according to the authors, were due not only
to the late admission of patients but also to the extent of the in-
jury [16]. Katz MG et al (2018) also emphasize that the injuries’
nature and extent of damage to the duodenum and the pancreas
determine the disease severity and treatment outcome [17].

Conclusion

Injuries to the duodenum in children present significant di-
agnostic challenges due to highly diverse clinical presentations
determined by the severity of duodenal trauma, the location and
size of the duodenal wall defect, and the integrity of the poste-
rior peritoneum. Therefore, a comprehensive management plan
should
tomography and endoscopic investigations for diagnosis. Lapa-

include an X-ray examination, ultrasound, computed
roscopy is considered to gold standard preoperative technique.
Intraoperative presence of the clinical triad including retroperi-
toneal hematoma, retroperitoneal emphysema and yellow-green
staining of the posterior peritoneum - is an indication for inspec-
tion of the retroperitoneal part of the duodenum, according to
Kocher manoeuvre.
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