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Pezrome

eab. Ha npoTsbkeHMHM MHOTUX JIET AJIs AUArHO-
CTUKH 3a00JIEBaHUH KETYJOYHO-KUIIEYHOTO TpPaK-
Ta y AeTel YCIEIIHO NPUMEHSIOTCS TaKHEe METOIBI,
Kak yneTpa3BykoBoe uccienoBanue (Y3U), peHT-
reHokoHTpactHoe uccienoanue (PKW) n maraur-
Hope3oHaHcHas Tomorpadus (MPT). Hecmorps Ha
JUTATENBHEIN onbIT puMmererns Y3U, PKU u MPT
IUISL MCCIIEIOBAaHM TOHKOM KHIIKH, HE OIpeelieHa
X JOUarHOCTHYEeCKas 3HAYUMOCTh IpPU CHHIPOME
KOPOTKOW KHIIKH C Y4E€TOM OIIEHKH NPEUMYIIECTB
Y HEZIOCTATKOB 3THUX METONIOB. B CBSI3U € 3TUM I1ENIbI0
HAIIIETO WCCIIEOBAHUS SBUIOCH ONPEAEICHUE POIH
Ka)XKI0r0 M3 3THX METOAOB AJ OLEHKH U MOHHUTO-
pUHTa COCTOSHUSA NMallMeHTa, AUarHOCTUKU OCIOXKHE-
HUH y TAIMeHTOB MPH CUHIPOME KOPOTKOW KHIIKH.
Metonsbl. [la ompenenenuss Bo3MokHocTed Y3U,
PKH u MPT B 1uarsocTuke NaToI0TMYECKUX COCTO-
SITHUW TIPY CHHIPOME KOPOTKOW KHUIIKA HAMH 00CIIe-
JIOBaHBI MallMEHTHI, KOTOPBIM B paMKax Mpenonepa-
LIMOHHON TNOATOTOBKH K YIUIMHSIOIIAM OIEpaIisIM
Ha TOHKOM Kuike npoBogunucs Y3U, PKU u MPT

kumieyHuka. C Lenbl0 OLIEHKU AMAarHOCTUYECKOH
3((heKTUBHOCTH BBIIICONUCAHHBIX METOIOB IIPH
CHHIPOME KOPOTKOW KUILIKH, HAMHU IIPOBEAEHO COIO-
CTaBJICHUE PE3YJbTATOB MCCIECAOBAHUN C JaHHBIMH,
MOJTYYEHHBIMH B XOJ€ XHPYPTrHUECKOH OIEpaIH.
Pesyabrarel. Y3U sBisieTcss onTHUMalbHOW CKpH-
HUHTOBOM METOOUKOM ISl MAIIUEHTOB C CHHIPOM KO-
potkoil kuiiku. PKU naet BO3MOXXHOCTb JOCTAaTOYHO
XOPOILIO U3y4aTh MOP(OIOTHIO TOHKOM KHUIIKH U €€
TpaHcnopTHyto QyHkimo. MPT sBiseTcst MeToaom,
MO3BOJISIIONIMM HauboJiee TOYHO OLIEHUTHh MOpdoIto-
TUIO0 TOHKOM KHIIKH.

3akawuenne. Y3U, PKU u MPT opranoe Opror-
HOHM TOJOCTH SIBISTIOTCS 9(h()EKTUBHBIMA METOIAMHU
MCCIIeIOBaHUs TOHKOM KUIIKHU IPH CHHIPOME KOPOT-
KOW KHIIKH, K&KIBIH U3 KOTOPBIX UMEET CBOHM CHJIb-
HBIE U cia0ble cTOpoHbl. OHAKO MPaBHIBHOE MPH-
MEHEHHE KOMOMHAIMU 3TUX METOJ0B HCCIEIOBAHU
MIO3BOJIIET IPOBECTH KOMILIEKCHYIO IHarHOCTHUKY
U3MEHEHUH MPU CUHAPOME KOPOTKOM KHIIKH U MPU-
HATH aZIcKBaTHBIE U CBOCBPEMEHHBIE JICHCTBUS OTHO-
CHUTEJBHO JallbHEHWIIeH TAKTUKY JICUSHHS TTalieHTa.
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Abstract

Objective. For many years such diagnostic techniques
as ultrasonography (U/S), contrast radiography (CR)
and magnetic resonance imaging (MRI) have been
successfully applied for the diagnosis of gastrointes-
tinal diseases in children. Despite the long experience
with U/S, CR and MRI for small intestine examina-
tions, their diagnostic yield is yet not defined in the
context of the short bowel syndrome considering the
evaluation of advantages and disadvantages of these
methods. In this regard, the purpose of our research
was to define the role of each of these methods as a
matter of assessing and monitoring patients’ condi-
tion as well as diagnosis of complications in patients
with short bowel syndrome. Methods. To determine
the opportunities of U/S, CR and MRI diagnostics for
detection of malconditions in cases of short bowel
syndrome we examined patients who had undergone
ultrasound, CR and MRI of the intestinal tract as part
of preoperative preparation for elongation of small

intestine. In order to assess the diagnostic efficacy of
aforementioned methods in the context of short bowel
syndrome research results were compared with data
obtained during surgery. Results. Ultrasonography
(U/S) is considered to be the best screening technique
for patients with SBS. Contrast radiography (CR)
provides an opportunity to research the morpholo-
gy of small intestine and its transport function quite
thoroughly. Magnetic resonance imaging (MRI) is a
method which allows one to give the best possible es-
timate of morphology of small intestine. Conclusion.
U/S, CR and MRI of abdominal cavity organs are
effective methods when it comes to the examination
of small intestine in short bowel syndrome; each of
these screening techniques has its own strengths and
weaknesses. However, a proper combination of these
methods should be applied, as it allows one to per-
form a comprehensive diagnosis of changes in short
bowel syndrome and to take appropriate and timely
actions regarding further patients’ treatment.
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BBenenue B cBsi3u ¢ morepeit PyHKIIMOHATHHONH aKTHBHOCTH

Cunzapom xopotkoi kumku (CKK) —ato mspkenoe  kumkw, y nanueHToB ¢ CKK kommeHncaropHo pas3Bu-
JKU3HEyrpokaromee 3a0oieBaHue, pa3BUBAIOIEECs] — BaeTCs KUIICUHAs ajanTalus, BKIIOYAloUias B ceOs
B pe3yibTare MAacCHBHOW pPE3eKUMH TOHKOH KHMIIKH. P QYHKIMOHANBHBIX U CTPYKTYPHBIX U3MEHEHHI KH-
BeaymuMm matou3HoIOrHYecKuM IpOIeccoM IpH  HICYHUKA, MPUBOJSIINX K YBEJIMYCHUIO BCACHIBAIOICH
CKK sBrsiercst KuteuHast He1oCTarogHoCTh [1-3]. CITOCOOHOCTH TOHKOW KumKU [4, 5]. Momuduxars
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CIM3UCTOM TOHKOW KHIIKK TposiBigercs nponudepa-  npu CKK Hamu oOcnenoBaHo 8 maiueHTOB B BO3pacTe
OUEl SHTEPOLIUTOB, YBEIMYEHUEM BBICOTBI BOPCHHOK  OT 1 roga mo 13 neT, KOTOpBIM B paMKax Ipeaomnepa-
U DIyOMHBI KPUIT, a TaKXKe TUIeprpodueil maakux  MUOHHOH MOATOTOBKM K YIUTMHSIOMIMM ONepanusM Ha
Mein. OgHako ajanTamds KHIICYHHKA MOKET OKa- ToHKOU Kumike npoBommwmchk Y3U, PKI u MPT xu-
3aTbCs HEJOCTATOUYHOM 1 HeanekBaTHOM [4]. Tak, y He-  IIeYHHKA.

kotopeix 6ompHBIX ¢ CKK pa3BuBarorcs upesmepHoe C 1enpIo OIEHKH AMArHOCTUYECKOH A(PPEeKTHBHO-
pacIIupeHre U HapylIeHHe MOTOPUKN TOHKOM KHUIIKHM,  CTH BblleonucaHHbIXx MeTonoB npu CKK mposeneHo
YTO B CBOIO OY€pENb, MOKET IPUBOIUTH K 3aCTOI0 K-  CONOCTaBJIEHHE PE3yJAbTaTOB MCCIIECAOBAHUI C JaHHBI-
LIEYHOTO COAEPKUMOT0, POCTY MATOTeHHBIX OAaKTEepHUil MU, MOJYYCHHBIMH B XOJ€ XHPYPTHUECKOH Olepariu

Y CHI)KEHHIO a0CcOpOLIMH MUTATENbHBIX BelecTB. Kpo- W NMPUHSATHIMYU 3a CTaHIAPT, C KOTOPBIM B JTAJIbHEHIIIEM
M€ TOro, IIOCJIE PE3eKIUHU B OCTABIIEMCSl Y4aCTKe TOH-  CPaBHHUBAJIMCH OCTAJIBHbIC TIOKA3aTEIIH.

KOW KHIIKH MOTYT Pa3BUTHCS CTEHO3BI, CBUILM, BOCIIA- VY31 BemonHssiock Ha - ammaparax  Philips
JIUTEIbHBIC U3MEHEHHS CTCHKU KUIIKH U Jp. 1U22 u Philips HD11XE. CxanupoBaHue npoBOJHIOCH

HccnenmoBanue TOHKOW KWIIKH Y JIETEH COMPSDKEHO  KOHBEKCHBIM U JIMHCHHBIM JIaTYUKAMU B J[UAITa30HE
¢ OOJIBITUMH TPYITHOCTSIMH, TaK KaK JAHHBIA OTHEN TOH-  4acToT 5—12 MI'1l npu mojoxeHuu peOeHKa Jieka Ha
KOW KHIIKW TPYAHOMOCTYIICH JUIi MHCTPYMEHTANbHBIX  CITHHE.

METOZIOB HccienoBanus [6]. B cBs3u ¢ 3TuM, B HacTOsI- Jnas PKW wucmonmb3oBancs ammapar — Siemens
1IEE BpEMSI, IJIsl UCCIIEIOBAHUSI TOHKOM KUIIKU Y JIETEH, Luminos Agile. Bo Bpemst ncciieioBaHus aliueHT BBI-
B ToM gucie u ipu CKK, Hapsay ¢ sHImoCKomrYecknMy — muBas KOHTpacT Visipaque. [Ipu 3ToM peHTreHOBCKUE

METOJlaMH, AKTUBHO HCIIOJIB3YyeTCs JIydeBas AWArdHo-  CHUMKH JeJajid BO BpeMs BBEJEHMS KOHTpAcTa, a Tak-
CTHKa, KOTOpasi MO3BOJIIET CBOCBPEMEHHO PACIO3HATH  Ke uepe3 15 muHyT, 45 MunyT, 1 dac, 2 gaca u 4 gaca.
paciivpeHre TOHKON KHIIKU, BBISIBUTH MPUYKHBI HApy- MPT ewmonasitack Ha ToMmorpade MR SIEMENS
LIEHMS [1acCa)ka KUIIEYHOTO COAEPKUMOro, a Takke Bbl-  AVANTO ¢ HanpsyKeHHOCTbIO MArHUTHOTO IOJIA
SIBUTH TIOKA3aHMsI K XUPYPTHUECKOMY JIeUeHHIO, ciutanu- 1,5 T. BaxkHyro pons B 00cie10BaHNN 3aHUMAJIA MTOJT0-
POBaTh TUI 1 00BEM OIIEPaTUBHOIO BMEIIATEIbCTBRA. TOBKa MallMeHTa K HccieaoBannio. Eciau manueHT Obin

Ha npotsbkeHnn MHOTHX JIET U JUarHOCTHKM 3200~  cTapiue 8 JIeT ¥ MOT B Te4eHue 45 MUHYT HETIOJBIKHO

neBaHui sxenmynouHo-kumeuHoro Tpakta (OKKT) y nereit nexars B anmapare MPT, emy mpoBoaHIOCE cTaHAAPT-
YCIIEITHO IPUMEHSIOTCS TaKHE METOJIBI, KaK YIBTPa3By-  HoOe 0OclieloBaHWe Mo MeTonuke ruapo-MPT: nanu-
koBoe uccnenosanue (Y3U) [7, 8], peHTreHOKOHTpAcT-  eHT 3a | Jac 0 IMpoBeNeHHs MCCIIeIOBAHNS BITHBAI
Hoe mccnenoBanne kumednnka (PKU) [9, 6] m mar-  1-1,5 nutpa pactBopa MaHHHTONA, KOTOPBIA COCTOSII
HUTHOpe30oHaHcHast Tomorpadus (MPT) [10, 11, 12]. w3 2,5 mn MannuTona, pa3BeaeHHoro B 1,5 nmutpe nu-
OpHako B AOCTYITHOM HaM JIMTEpaType A0 CHUX HOp HE  TheBOH BOnbL. J[sl BHYTPHUBEHHOTO KOHTPACTHPOBA-
OCBEIIEHB BO3MOKHOCTH NMPUMEHEHHUSI METONIOB Jyde-  HHsI UCIONb30Bajics KOHTPACcTHBIN mpenapar Jlorapem
Boif nuarHoctuku y marueHtoB ¢ CKK. Hecmorpst Ha B mo3e 1 mur/kr Beca.

JUTATeNBHBIN onbIT mpuMenerus Y 3M, PKU u MPT, nna Hcnonp3oBanuch ciaenyrolume mapaMerpbl CKaHU-
WCCIIEIOBaHUs TOHKOW KHUINKH HE OIpENEeNeHa UX Iua-  POBaHUA:
rHocTHyeckasd 3HaunMocTs pu CKK ¢ yuetoM oneHkn HASTE tra fs
MPEUMYILECTB U HEAOCTATKOB 3TUX METOOB. HASTE cor
TakuM 00pazoM, aHaIM3 JIUTEPATYPHBIX AaHHBIX 3D Trufi
CBHJIETEILCTBYET O BO3MOKHOM IIOTEHLHAJIE UCIIOJIb- DWI
3oBanus Y3U, PKU u MPT y nereit ¢ CKK. B cBs3u VIBE cor nativ
C 3THM LEJIbI0 HAIIEr0 MCCIENOBAHMS ABHIIOCH OIpe- [TanueHTy BHYTPUBEHHO BBOAMTCS KOHTPACTHOE
JIEJICHUE POJIM KaKIOTO U3 3TUX METONOB ISl OLIEHKH BeniectBo ([orapem 0,1 ma/kr) T1 VIBE cor Dynamik
M MOHUTOPHMHIA COCTOSIHUS IAalMEeHTa, TUArHOCTUKU T1 VIBE tra
ocioxHeHuit y naruentos ¢ CKK. T1 tse fs (Taz).
Ecnu Bo3pacT mamnuenTa Obl1 MEHbIIE § JIET U Ia-
MarepuaJjibl 1 METOABI LUEHT HE MOT CIIOKOWHO JIeKaTh B T€UeHUE 45 MUHYT

Hns  ompenenenuss Bo3moxHocted VY3M, PKUM B ammapare MPT, uccriemoBanue mHpoBOAUIOCH IO
u MPT B AuarHocTUKe MHAaTOJIOTMYECKUX COCTOSSHUM  HapKO30M, KOTOPBIA OCYIISCTBISIJICS aHECTE3MOJIOTOM
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Tabnuua 1. Pesynbrars! 06cnen0BaHs AnMHb! TOHKOIA KiLLKY Y naLneHTos ¢ CKK
Results of intestinal length measurement (small bowel) in patients with SBS
[nuHa TOHKOM KULIKU, CM
no 30 ot 30 o 70 6onee 70
MonyyeHHble pe3yneTaThl Zl o [zl o umn o
YnbTpa3BykoBOe uccrnenoBaHve 0 2 0 1 0 3
PeHTreHOKOHTpacTHoe nccnegosaHne 2 0 1 0 0 3
MarHuTHo-pe3oHaHcHas Tomorpadus 2 0 1 0 0 3

Tabnuua 2, YyscTauTenbHOCTb NyyeBblx METO0B UCCNIEN0BaHMA MPY UMEPEHINN AMMHbI TOHKOV KLLIKW MPY CUHAPOME KOPOTKOM KLLIK
Sensttivity of radiodiagnostic methods in measuring the length of small intestine for patients with short bowel syndrome

[OnnHa TOHKOM KULLKWU, CM Y3U PKU MPT
o 30 Huskas Bbicokas Bbicokas
OT1 300070 Huskas CpenHsist CpenHsist
Bonee 70 Huskas Huskas Huskas

nmyTeM BHyTpuBeHHOTO BBeneHus [Iponodona. B xone
MOJTOTOBKM K HApKO3y IO PEKOMEHIAINK aHEeCTEe3HO-
Jlora MalyeHT He MPUHUMAJ BOAY, B TeUEHHE 2 4acoB
W TUILY, B TedeHne 6 9acoB (B TOM YHCIE PacTBOP
Mannwnrona). HecMoTpst Ha TO, 4TO TpU JTAHHOM Ba-
pHUAHTE UCCIICIOBaHUS HE IPUMEHSUICS KOHTPACT (pac-
TBOp MaHHUTONA), CKAaHHUPOBaHHE MPOBOJMIOCH IO
Meroauke Tuapo-MPT ¢ mapamerpamu, UCIIOJIB30BaH-
HBIMH JJIS1 CTAHIAPTHOW METOAMKH.

B cBs3u ¢ HEOONMBIINM KOIMYECTBOM HAOIIOACHUH
MBI OILEHHBAIM YYBCTBUTEIBHOCTH, CIENU(DUIHOCTH
¥ TOYHOCTH HE B MPOIICHTAX, & B IPaJalusIX: BbICOKas,
cpenHsisi, HU3Kas. UyBCTBUTEIBHOCTh M CIEIU(PUY-
HOCTh ONPEACISUINCh KaK BBICOKAs IPH TOKazaTese
100-68%, cpemuss mpu mokazarene 67—34%, Hu3Kkas
npu nokaszarene 33—0%.

YyscteutensHocts = [(UI/(UII+JIO)] x 100%

Crenugpuanocts= [(MO/(MO+IIT)] x100%, tae

NII-uCTUHHO MONOXKUTEIBHBIE PE3YJIBTAThI,

NO- nctuHHO OTpHUIATENbHBIE PE3YNBTaTHI,

JIII- 10’XHO TOJIOKUTENBHBIE PE3YIBTATHL,

JIO- 10kHO OTpHLIaTENFHBIE PE3YIBTATHI

UyBCTBUTENBHOCTh XapaKTEepU3yeT MAONI0 Mpa-
BUJIBHOTO BBISABJIEHUS H3ydaeMol maronoruu. Cren-
M(UIHOCTH XapaKTepPU3yeT, B KAKOM IPOLIEHTE METON
MO3BOJISIET MPABUIIBHO OTIPENEIUTh OTCYTCTBHE ITaTO-
JIOTHYECKOTO TIPOoIlecca.
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Pe3yabTaThl HCCIe10BAHUA

B xozme pa®oThl HAMH WCCIIEOBATNCH CIEMYIOIINe
rapaMeTpsl: JIUHA U AnaMeTp (pacliupeHue) TOHKOU
KHIIKH, 8 TAK)KE CIOCOOHOCTh JAHHBIX METOZIOB HCCIIe-
JIOBaHUS ONPEACIATh HAJTUYNE CTEHO30B KUIIICUHUKA.

Ha nmepBoM 3Tame MbI HMCCJI€I0BAJIU TOYHOCTH
Y34, PKU u MPT npu uzydeHUH JJIMHBI TOHKOMH
KHIIKH. BBICOKOTOUYHBIM CUHTAJCS pe3yibTaT, e€Cciu
JUTMHA TOHKOW KHUIIIKH, U3MEPEHHAsI METOAaMU JTy4eBOU
JUArHOCTHUKH, COBIMAaJaja C UCTUHHBIMU TOKa3aTels-
MU, OIpPENEICHHBIMU B XOJIE€ OMEpaIiu, PU 3TOM JI0-
MyCTUMBIMU CUMTAIIUCH KojeOanus + 15 cm. Cpenneit
TOYHOCTBIO CUHTAJICS PE3YJIBTaT, €CIU JJIMHA TOHKOU
KHIIKW, U3MEPEHHAs METONaMH JIy4eBOW IHAarHOCTH-
KW, COBIIaJalia ¢ UICTUHHBIMU TTOKA3aTeJIsIMH, OTIpesie-
JICHHBIMH B XOJI€ ONEpaluu, NPy 3TOM JOMYCTUMBIMU
CUMTANIMCh KoJieObaHus *+ 25 cm. Hu3kod TOYHOCTHIO
CUMTAJICS PE3YJbTAT, €CIIK OTKJIOHCHUS OT JJIUHBI TOH-
KO KHIIKHU, U3MEPEHHON METOJaMH JIy4€BOW JUarHo-
CTHKH cocTaBysuH Ooiree 25 cM (CM. Tabdm. 1).

[Ipu pacyere TOUHOCTH METOOB OBLIO YCTaHOBIIE-
HO, uT0 Y3U 00nanaeT HU3KOW TOYHOCTBIO MIPH OIpe-
JICJICHUY JUTUHBI TOHKOW KUIIKK (cM. Ta0i. 2). Tak, Hu
Yy OIHOTO TAaIMeHTa HaM HE yAAJIOCh MPaBWIHHO H3-
MEpUTh JIJIMHY TOHKOW Kuiiku. B To xe Bpemsa PKU
u MPT noxazanu cXogHble pe3yibTaThl U OKa3alUCh
OJIMHAKOBO TOYHBI [IPU NPOBEACHUM TAHHOTO UCCIEA0-
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Puc. 1. Mnapo-MPT y nawveHTa ¢ CMHBPOMOM KOPOTKOI KiLuku. Mo-

ka3aH MpOLLECC 3MEPEHMS ANMHbI TOHKOW KLLKW, KOTOPas COCTaBNs- Puc. 3. Mmapo-MPT y nawuenTa ¢ CMHAPOMOM KOPOTKOM KILLKM.

€T y 0beneayemoro nauveTa 30 cm 3mepeHie AnvHbI TOHKOR KWLLKK. Y NaumeHTa AnvHA TOHKOR KULLIKK
Hydro-MRI of a patient with short bowel syndrome. It shows the process cocrasriser 150 cM. /3MepeHie AnuHHbI 3aTPYIHUTENbHO.

of measuring the length of small intestine, which makes up 30 cm in the Hydro-MRI in a patient with short bowel syndrome. Measuring the length
patient examined. of small intestine. The patient has 150 cm of small intestine. The length

measurement process is very difficult

Tabnuua 3. Peaynbrathl BbIABNEHS AUNaTALVM TOHKOW KLLIK
y nawmenTos ¢ CKK
Results of detection of small intestine dilatation in patients with SBS

MeToab! PesynbkraThbl
uccnenoBaHusa vn no no nn
YnbTpa3ssyKkoBoe 5 0 1 0
nccnegoBaHve
PeHTreHoKoHTpacTHoe 6 0 0 0
nccrnegoBaHve
MarHuTHo-
pe3oHaHcHas 6 0 0 0
f . ToMorpagus
S8limin. nach Visipague pacb
B |
BaHUsA. OcO00TO BHUMAaHUS 3aCITyKUBAET TOT (haKT, UYTO
Puc. 2. PentreHokoHTpacTHoe uccnenosatye (PKV) ToHKOW kuLuku yyBcTBUTENBLHOCTE PKU 1 MPT HanpsiMmyto 3aBUCUT OT
y NaLMeHTa C C1HAPOMOM KOPOTKOI KiK. VI3MEpeHMe [nHb! TOH- JUTMHBI TOHKOM KUILKY. Tak, Npu IJIMHE TOHKON KUIIKU
Kou K"'L”K”Y,”a”"‘;HTa;O ?M TO;;'?OV‘ Kawka. heh | 10 30 cm (M. puc. 1) tounocts PKU 1 MPT BbIcOKast,
Contrast radiography (CR) of smallintestine in a patient with short bowe [pH JUTHHE TOHKOM KUK OT 30 10 70 CM — CpeHss
syndrome. Measuring the length of small intestine. The patient has 70 cm ) N 5 70
of small intestine. (cM. puc. 2), pu JyIMHE TOHKOW KUIIKU Oojee 70 cM —

HU3Kas (cM. puc. 3).
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5.91 cm

Puc. 4. YnbrpaseykoBoe UccriefoBaHve opraHoB BpHOLLIHO MOMOCTH
npu CHOpome KOpOTKOﬁ KULLIKK. I'Ipo,qoanoe CEYEHME TOHKOM KMLLIKM
Ultrasound examination of abdominal cavity organs in case of short bowe!
syndrome. Longitudlinal section of small intestine

Puc. 6. PerTreHoKoHTpaCTHOE MCCTIe[0BaHHE OpraHOB BpHOLLIHON
MONOCTI Y NaLyeHTa C CUHAPOMOM KOPOTKOM KILLKA

Contrast radiography of abdominal cavity organs in a patient with short
bowel syndrome

Puc. 5. YnbrpaseykoBoe UccriefoBaHve opraHoB GpHOLIHO MOMOCTH
npu CHOpome KOpOTKOﬁ KULLIKK. I'Ionepeque CEYEHME TOHKOM KMLLIKM
Ultrasound examination of abdominal cavity organs in case of short bowe!
syndrome. Cross section of small intestine

Puc. 7. Tmapo-MPT y nawveHTa ¢ CMHBPOMOM KOPOTKOIA KuLuku. Bo
(bpOHTAMEHOM NAOCKOCTY BIABHA PACLUMPEHHARA NETNS TOHKON KMLLIKK

Ha CJIEAYIOIIEeM JTale UCC/IeJ0BAHUA HAMHU OLle- HydI’O-MR/ ofa patient with short bowel syndrome. In the frontal view
HHBAJIACh YYBCTBHTEJILHOCTh METOXOB NPH IHa- a dilatated loop of small intestine is recognizable
THOCTHUKE TUJIATAUY TOHKOM KUIIKH.

VICTUHHO ITOJOKHUTEIBLHBIM (I/IH) CUHUTAJICA pcC- Ecnu He BEIBISIIACH AWIATALMS TOHKOM KHIIIKH KaK
3YJbTaT, €CJIN yAaBaJIOCh BBIABUTH AWUJIATAILIUIO TOHKOH npu O6CJ'ICI[OB3HI/II/I, TaK W IIpU JIAlIapOTOMUH, TO PEC-
KHUIIKH KaK B XO0A€ UCCJIICAOBAHUSA MMAalMCHTA C NUCIIOJIb- 3YJbTAaThl OTHOCUJIM K HICTUHHO OTPULATCIbHBIM (I/IO)
30BaHHUEM MCTOJI0B J'Iy‘IeBOfI JUAarHoCTHUKH, TaK U BO PesyanaT OLICHMBAJICA KaK JIOXKHO OTpHHaTe.HLHBIﬁ
BpEMsI OTIEPATUBHOTO JICUEHHUS. (JIO), ecnmm awmataiiist TOHKOW KUIITKA HE BBISBIISIACH
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Tabnuua 4. Pesynsrats! onpeaeneHits CTeH030B KulliedHuKa Y nalivenTos ¢ CKK

Results of intestinal stenosis in patients with SBS

Pe3ynbrathbl
MeToabl uccnenoBaHus
un no no nn
YnbTpa3ByKoBOe UccreaoBaHne 0 3 3 0
PeHTreHKoHTpacTHoe nccnegoBaHne 2 3 1 0
MarHuTHO-pe3oHaHcHasa Tomorpadcums 2 4 0 0

Ta6nuua 5 quCTBVITeJ'IbHOCTb n CI'IeLIM(bVNHOCTb MeTof0B nyquon ANarHOCTUKW Npu onpeaeneHn CTEH030B KULLEYHIKA Y NaLWEHTOB C CKK
Sensitivity, specificity and accuracy of radiodiagnostic methods while diagnosing intestinal stenosis in patients with SBS

Moka3aTenu y3u PKU MPT
YyBCTBUTENBHOCTb Hwuskas Bbicokas Bbicokas
CneuunduryHocTb Boicokas Boicokasi Bbicokas

METOaMH{ Jy4eBOW IMArHOCTUKH W TUArHOCTHPOBA-
JIach MPH JIAITAPOTOMUHU.

Jloxxno monoxwurensHbIM (JIIT) cumrancs pe3ynbrar,
€CJIM AUJIaTalus TOHKOM KUIIKH OTIpeeNsIach IPH HC-
CJIEJOBAaHUSAX METOJaMH JIy4eBOM NMAarHOCTUKU U OT-
CyTCTBOBAJIa IIpH JlanapoToMuu (cMm. Tabm. 3).

C momompio Y3 MOKHO OBUTIO XOpOIIO WICHTH-
(UIMpoBaTh HAMYUE MUJIATAN KUIIEYHUKA, OJHAKO
OIMCATh MPOTSHKEHHOCTH U ()OPMY JTHIIATAIH OKa3aJI0Ch
HEBO3MOXKHBIM (cM. puc. 4, puc. 5). [Ipu onpenencnun
JIUJIaTalyy TOHKOM KHIIKKM OTMHAKOBO XOPOIIO ceOs 1o-
kazanm PK u MPT. Kpome Toro, ¢ TOMOI11bI0 3TUX METO-
JIOB MOYKHO OBLITO TIOJTHOIIEHHO OXapaKTepHU30BaTh JINIIa-
Tarmio, ee (popmy, MPOTHKEHHOCTh M MECTOHAXOJKICHHE
(cMm. puc. 6, puc. 7, puc. 8). Takum 00pa3oM, TyBCTBH-
TENIBHOCTh BCEX JIY4EBBIX METOAOB MCCIEIOBaHUS IPH
OIIPEICIICHHUH TUJIATAIIMH TOHKOW KHMIIKK ObLiIa BBICOKOM.

CaenyomuMm 3TanoM Hamleii paGoTbl SBUJIACH
BepuduKaLUs CTEHO30B KUIIEYHHKA.

Uctunrnao nonoxurensabM (UI1) caurancs pe3ynb-
TaT, €CJIM C MOMOIIBIO JIy4EeBBIX METOJOB HCCIEN0BaA-
HUS YaBaJIOCh IMAarHOCTUPOBATh CTEHO3 KUIIEYHHKA,
OTpesieNsieMbli TaKkKe U PH ONEPAaTHBHOM JICUEHUH.

Pesynbrar orneHuBancs Kak MCTUHHO OTPHIIATENb-
Heii (MO) mpu OTCyTCTBHM CTEHO3a KHIIIEYHHKA Kak
TIpH TIPEBAPUTEIHLHOM 00CIIEIOBaHUHU TNAIMEHTa, TaK
U TIPH JarapOTOMHUH.

B cnywasx, xorga mpu IpoBEIEHUU JTYy4EBOM Jua-
THOCTUKH CTEHO3 KWIIEYHHKA HE OMPEIeIsICS U BBI-
SBIISUICS TIPW JIAITapOTOMHUH, PE3yAbTaThl OTHOCHIIH
K JOXHO oTpunarensHeiM (J1O).

Jloxxao monmoxwutensHbIM (JIII) cumrancs pesymnb-
TaT, KOTAa CTEHO3 ONPEAENSICS MPU JIyYEBBIX METO-
Jax MUCCIIeOBaHUS U OTCYTCTBOBAJ MPHU JIalapOTOMUH
(cm. Tabm. 4).

YyscTBuTenbHOCTh Y3U g waeHTHQHUKALMU
CTEHO30B OKa3zajach HU3KoH (cM. Tabm. 5). CteHO3 Ha
Y31 MoxHO OBLITO 3aII0I03PUTH TOIBKO B TOM CIIydae,
€CJIM UMEJIach 30Ha ANJIaTaluy, 3a KOTOPOH cieloBaln
KOJIJIaOMPOBAaHHBIE TETIU KUIICYHUKA, B TO JK€ BpeMs
Cnenn(pUIHOCTh U TOYHOCTH OBLTH BHICOKAMH.

IIpu momomu PKU 1 MPT cteHo3sr MOXXKHO OBIIIO
UAECHTH()UIPOBATh C BBICOKOW CTEIEHBIO UYBCTBH-
TEJIBHOCTH, CHenU(UYHOCTH M TOYHOCTU. brmaromaps
BBICOKOI KOHTPACTHOCTU MATKUX TKaHEH U BO3ZMOXKHO-
¢t 00paboTKM H300paKeHNUH B TPEX B3aUMHO IMEpIICH-
JTUKYISIPHBIX TuIockocTax, MPT moxkasan Gosee BBICO-
KyI0 9yBCTBHUTEIBHOCTH I BEpH(PHKAINN CTEHO30B
(cwm. puc. 9, puc. 10). UysctButensnocts PKU ycryma-
na MPT Tak kak B clly4ae, €CIi KOHTPACTUPOBAHHbBIE
NEeTIM TOHKOM KWIIKM HAaclIauBaIWCh OPYr Ha Jpyra,
TO BO3MOXKHOCTH OTpENeNeHHs] MOPQOIOTHISCKHX
U CTPYKTYPHBIX OCOOEHHOCTEW TOHKOW KHIIKK Oblia
OrpaHUYE€HA, YTO IOBBIMIACT PUCK IUArHOCTUYECKUX
ommn6OoK (cM. puc. 11).

Oo6cyxaeHue

VY3U OpromrHoi MOJIOCTH SBJSIETCS MIMPOKO pac-
IMPOCTPAHCHHBIM MU JOCTYIIHBIM MCTOAOM HCCJICIOBA-
HUSI, TIO3BOJISIIONIMM HM3Yy4aTh KaK MapeHXHMATO3HbIE,
TaK ¥ TOJbIC OPraHbl, OMPEIENIAThH CBOOOIHYIO MKH/I-
KOCTB ¥ BO3/IyX B OPIOLITHOM ITOJIOCTH, 3aII0I03PHUTh HE-

23




RUSSIAN JOURNAL 2019 Volume 9 No.1
OF PEDIATRIC SURGERY, ANESTHESIA AND INTENSIVE CARE

Puc. 8. Tuapo-MPT y navuenTa ¢ cuHapoMOM KOPOTKOW KuLLiku. B ro-
PU3OHTANBHOM NNOCKOCTY BIHA PACLLMPEHHAS NETNS TOHKOM KILLIKM.
Hydro-MRI in a patient with short bowel syndrome. In the horizontal view a
dilatated loop of small intestine is recognizable

Puc. 9. Mnapo-MPT y nawvenTa ¢ cMHaPOMOM KOPOTKOM KILLIKM.
Bo thpoHTanbHOM NNOCKOCTY onpeaensieTcs paclumpeHHas netns
TOHKOM KMLLIKI

Hydro-MRI of a patient with short bowe! synarome. In the frontal view
a dlilatated loop of small intestine is recognizable

MPOXOAMMOCTh KHIIIEYHHKA, TUATHOCTHPOBATH OCTPHIN
anmeHUINT, JUBEPTUKYIUT, IICEBIOMEMOpPaHO3HBIN
KOJIUT, TyOepKyJe3 KullleuHrKa, 0one3nb KpoHa, omy-
XOJIM TOJICTOM KHUIIKU U Ap. [7]. OTcyTcTBUE BpEAHO-
r0 U3JIy4YCHHUs, HEOOXOAUMOCTH B CEIAllMM MAaIlUCHTA,
a TaKKe OTHOCHTENbHAs NIEHIeBH3HA METOoAa IENaloT
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Puc. 10. Muapo- MPT y nawyenTa ¢ CUHIPOMOM KOPOTKOM KULLIKW.
B FOpI/I30HTaJ'IbHOI7I MNNOCKOCTW onpeaenaeTca pacluMpeHHada netna
TOHKOM KMLLKI

Hydro-MRI of a patient with short bowe! syndrome. In the horizontal view
a ilatated loop of small intestine is recognizable

Puc. 11. O63opHas penTreHorpachms 0praHoB GpIoLLIHOI NONOCTH
4yepes 45 MUHYT NOCINeE BBEAEHNA KOHTPACTHOIO BELLECTBA. Hacnau-
BatoLLieca netnu TOHKOW KULLKI He NO3BONAIOT OTYETNMBO BU3yanuan-
POBATb TOHKYH KWLLKY.

Plain abdominal radiography 45 minutes after the intake of contrast agent.
Overlapped small bowel loops make proper examination of small bowel
impossible

V3U mpenrnouTuTeNbHBIM U TIEPBOHAYAEHBIM HCCIIE-
JIOBaHWEM B Tlenuarpuieckoil mpakruke [§8]. B otim-
yre oT Y3U, npu peHTreHOJOTHYECKUX UCCIIeI0BaHU-
X KHUIIEYHUKA MMAlUEHTHI TTOIBEPTaIOTCS OOTYUCHHIO.
Kpome Toro, umMeroTcsi TOMOIHUTENBHBIC PUCKHU, CBS-
3aHHBIE C BBEJICHUEM KOHTPACTHBIX BemecTs [13]. DH-
JOCKOITMYeCcKoe 00cIeIoBaHNEe KUIICYHUKA MPEACTaB-
nseT co00¥ WHBAa3MBHYIO METOIUKY, KOTOpas TpeOyer
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npeleapMTeanoﬁ IIOATOTOBKH ITAITMCHTA, B TOM YHCJIC HHS 3200JI€BaHUS Y MOJIOABIX MAITUCHTOB. KpOMG TOTO,

ero cepanuio. Hapsiny ¢ 3TUM uMeeTcst pUCK TpaBMHU-  CHHIKCHHE YYBCTBHTEIILHOCTH METOJA MOXKET OBITH 00-

pPOBaHHUS KHMIIEYHUKA U ONpPEACIICHHBIE IPOTUBOIIOKA-  YCIIOBJIEHO YXYAIICHWEM BH3yalH3allud KHUIIEYHHKA

3aHUS K IPUMEHEHHUIO METO/a. BeezicTBUe d((deKTa HACIOCHHS MeTeh TOHKOW KHIII-
K nenocrarkam Y3UM cienyer oTHeCTH 3aBHCU- KU APYT Ha APYra, YTO MOXKET IPUBOAUTH K TUArHOCTH-

MOCTb TOJIy4E€HHBIX PE3yJIbTaTOB OT OIBITA U HABBIKOB  YECKUM OMIMOKaM [6].

OIIEPaTOpa, a TAKKE TEXHUYECKUE CI0KHOCTHU BBIIIOJI- MPT — camblii COBpEMEHHBI M JOPOTOCTOSLIUI

HEHUS UCCIIEIOBAaHUS Y TyYHBIX OOJBHBIX U MAIIMEHTOB ~ METOJ JY4YeBOTO HCCIENOBAaHHUS TOHKOW Kwiku [14].
¢ MereopusMoM [14]. Dtor Meron uccienoBaHuss He  brmaromaps BBHICOKOM KOHTPACTHOCTH MSITKMX TKaHEH,
MO3BOJISICT OINMCATh JUJIATAIUI0 KHUIIEYHUKA (IPOTS-  BO3MOXHOCTH 00pabOTKH M300pakeHUH B TPEX B3aUM-
JKEHHOCTh, (POpPMY, OT/EI KUIIICYHHUKA, B KOTOPOM BbI-  HO MEPICHIUKYJISIPHBIX TIOCKOCTSX, OTCYTCTBUIO HO-
siBiieHa amiatarus). Kpome Toro, mpu momomu Y3 HU3HPYIOMIETO U3IYUEHUS U HATUIHIO PAa3HOOOPA3HBIX
HEBO3MOXKHO U3MEPUTD JUIMHY TOHKOM KHUIIIKK U JOCTa-  NEPOPATIbHBIX KOHTPACTHBIX Mpenaparo, rupo-MPT
TOYHO CJIO’KHO BBISIBUTH CTCHO3BI. MOXKET SBIATHCS NPUOPUTETHBIM METOJOM B OLICHKE

JloCTOMHCTBaMHU JaHHOTO METONA SIBIAIOTCA BBICO-  IMOpPa)K€HUs TOHKOM kKumkd [11]. BaxusiM npeumyie-
Kasg YyBCTBUTEIHHOCTh MPHU IUATHOCTUKE AWJIATAllMd  CTBOM JAHHOTO METOMA SIBJSIETCS OTCYTCTBHUE MOHU3U-
KUIICYHNKA, BO3MOXXHOCTh H3yueHHs MOPQOJOrude-  PYIOIIETO U3JydeHHUs,, 0OCOOCHHO MPHU UCIOIb30BAHUU
CKOH CTPYKTYPhI KHMIICYHON CTEHKH U MEPUCTAIBTHKHA  €ro y OOJBHBIX C XPOHMYCCKUMU 3a00JICBAHUSIMH, YTO
kumednuka. Hapsmy ¢ atum Y3U mo3BomsieT m3ydars — MO3BOJISET TPOBOMUTH Ha TPOTSDKCHWH BCEH KU3HU
MapeHXUMAaTO3HbIE OpraHbl OPIOIIHOW TOJNIOCTH, 4To  MHOrokparHoe MPT-ob6cnemoBanne [11]. C momoripio
SIBIISIETCS] OYCHb BXKHBIM MPEUMYLIECTBOM MeToAa, Tak  MPT MOXHO OLEHUTH COCTOSHUE MapeHXUMATO3HBIX
kak nanueHTbl ¢ CKK nonBepKeHbl pUCKy TIOPaXKEHUST ~ OPTaHOB U COCYAOB OpIOIIHOM mmojiocT. B oTianuune ot
MICUCHHU, pa3BUTHS HepokanpuuHo3a u T.1. B pexxume  Y3U, meron MPT mno3Bossier He TOJNBKO 3al003PUTh
JIOTITIJICPOBCKOTO CKAHUPOBAHUS € TOMOIIBI0 Y3 MOXK-  MaToJIOTHIO, HO M 00Jiee TOUHO e WACHTH(QHIIUPOBATh.
HO OIIGHUTH COCTOSHHE COCylOB OpromHOW momoctu  Ilpm omenke ToHko# kwmiku y aereit MPT sBrnsercs
1 KpOBOCHaO)KeHHE OpraHoB. TakuMm 00pa3oM, B pykax  Hauboliee YyBCTBUTEIHLHBIM METOIOM, TO3BOJISIFOIIAM
onbITHOTO oneparopa Y3U sBiseTcs JOCTaTOYHO TOY-  OMPENEIUTh U MOJHOCTHIO OXapaKTepU30BaTh NUjaTa-

HBIM METOJIOM M MOXKET OBbITh UCIIOJIb30BAHO JJIi MOHH-  I[UI0 TOHKOHM KHILIKH, OMPEICIUTh MOp(oIoruyeckue
TOPWHTA TIAIIMEHTOB C CHHIPOMOM KOPOTKOM KHIIIKH. U CTPYKTYpPHBIE OCOOCHHOCTH CTEHKH TOHKOW KHIITKH,
PKU sBngercss METOIOM, KOTOPBIM XOPOIIO BbISIB- UICHTUGHUITAPOBATh CTEHO3bI KUIleuHnKa. Kak u mpu

nsier aunatauuio kumku. Ognako npu nomomu PKM,  PKU, MPT mno3BonsieT AOCTaTOYHO TOYHO HU3MEPSThH
B ommnune oT Y3U, MoxkHO Oojiee neTanbHO OXapak-  JIMHY TOHKOW KHIIKW TIPU YCIIOBUH, YTO €€ JJINHA He
TEPU30BaTh NUJIATAIUIO C OTIMCAHUEM €€ MPOoTsKeHHO-  mpeBbiinaeT 30—70 cm. Hegocratkom meTtona siBAsieT-
cte, popMmsbl, MecTononokenus. Kpome toro, mpu PKI1  cs HEeBO3MOXKHOCTD M3yueHHsS MOTOPHKH KHUILIEUHHKA,
JTOCTATOYHO XOPOIIIO BEISBISIOTCA CTEHO3bl. OMHUM U3 a HIMEHHO IAcca)a KUIIEIHOTO COAEPKUMOTO.

WHTEPECHBIX ()aKTOB, YCTAHOBJIICHHBIX B XOZC HAIIETO Jns agexBaTHOrO HWCCICHOBAHUS TOHKOW KHIIKH
WCCIIEZIOBAaHUS, SBISETCS TO, YTO TOYHOCTH ompene- ¢ nomomisio MPT HeoOXoAMMBIM YCIIOBHEM SIBIISETCS
JIEHUS. JJIMHBI TOHKOW KUIIKKA 3aBUCHUT OT €€ NJUHBL.  MOJHOLICHHOE 3alOJIHEHUE U PACTSHKCHHUE KUIIEYHOTO
UeMm KoOpod€ KHILEYHHUK, TEM TOYHEE M3MEPEHUS NPU  MPOCBETA C MOMOIIBI0 KOHTPACTHBIX pacTBOpoB. [Ipu
ucnoisp3zoBannu PKU. B cBsf3u ¢ 3TUM mpu yClIOBHM  HapylIEHHH JaHHOTO YCJIOBMS NMOBBIIIAETCS PUCK AUA-

HaJTU4Hsl Y TaIeHTa KOPOTKOM TOHKOW KHIIKH (HEe 00-  THOCTHYECKHX OMMOOK B BUIC HEMIPaBUIHLHOW WHTEP-
nee 30—70 cm) ¢ momompio PKU Bo3MOXHO TOCTAaTOY- — MpeTalMd HAXOMOK WIIM TPOMYCKAa IATOJOTHICCKUX
HO TOYHOE u3MepeHue IiIuHbl Kuku. Hapsny ¢ atum  usmenenuil. [lpu nposegenun MPT Tonkoi kumiku
PKU no3BossieT O1eHUTh CKOPOCTh NaccaXka KHIIIEYHO-  KOHTPACTHOE BEIECTBO HanOOJIee YacTo BBOISAT IEPO-
TO COAEPKUMOTO IO KUIIEYHHUKY. panbHO [14]. DTOT hakT 0COOCHHO Ba)KEH MPH UCCIIe-

OmauM u3 cymecTBeHHBIX HepocTaTtkoB PKU sBs- JIOBAaHUU JETEH 10 8 JIEeT, KOTOPHIE B CHJIY BO3PACTHBIX
eTCs MOHU3HPYIOIIee M3TydeHHe. ITOT (DaKT HEOOX0-  OCOOCHHOCTEH HE CIIOCOOHBI CITOKOMHO JIEKATh B all-

JIUMO YYUTHIBATh TP HEOOXomuMocTH MHOTOKparHoro — mapare MPT B Teuenne 45 muHyT. B cBsi3u ¢ 3THM, fe-
WCTIOJIh30BaHUS METOJA JUISl OLEHKH TUHAMHUKH Te€4e-  TAM 3Toro Bo3pacta MPT HeoOxXxomumMo mpoBOIUTS IO

25 |



RUSSIAN JOURNAL 2019 Volume 9 No.1 ORIGINAL RESEARCHES
OF PEDIATRIC SURGERY, ANESTHESIA AND INTENSIVE CARE

Hapko3oM. [IpuMeHeHne Hapko3a UCKITIOYAeT BOBMOXK-  HHS TTO3BOJISIET MTPOBECTH KOMIUIEKCHYIO JHATHOCTHKY
HOCTh TIEpPOpaIbHOTO TpHeMa KoHTpacTHoro Bemie-  u3MeHeHui npu CKK u npuHSTH afekBaTHBIE U CBOE-
CTBa, O3TOMY YyBCTBUTEIbHOCTh MPT y maniMeHTOB  BpEeMEHHBIE MEPbl OTHOCUTENIBHO JabHEUIICH TaAKTUKU
3TOM BO3pacTHOM rpymmbl HUke. Kpome Toro, mpoBe-  neuenus manuenta. Y3 sBiseTcst oNTUMAaIbHONU CKPH-
nenre MPT nox Hapko30M CO3/1a€T JTONOJIHUTENIbHBIE HUHTOBBIM MeTonoM i nmarrenToB ¢ CKK. PKU naer

AHECTE3UOJIOTUICCKHUE PUCKHU IS TAIIUCHTA. BO3MOXKHOCTh JOCTAaTOYHO XOPOIIO H3y4arh Mopdo-

[IpoBeneHHOE HaM{ WCCIIEOBAaHHE IIO3BOJIMIIO  JIOTHIO TOHKOHM KHIIKH U €€ TPAHCIOPTHYIO (YHKIIHIO,
onpeaenuts posib Y3U, PKU u MPT mnst tuarsHoctu- MO3TOMY OHO JIOJDKHO 00s13aTeNTbHO MPUMEHSTHCS TIPU
KW, MOHUTOPHHTA W BBISBJICHHUS OCIIOXHEHHH y TallM-  W3MCHEHUSX, BBIBICHHBIX Ha ¥Y3U, niu npu HaIu4uu
enroB ¢ CKK. Ongnako ans Gosee TOYHOro ompenene-  KIMHUYECKUX IIPU3HAKOB OCTPOI U XPOHHUYECKOM MMaTo-

HUS YyBCTBUTENBHOCTH, crierupuanoctu u tounoctr  jtoruu JKKT y gereii. B GonbIIMHCTBE HEOCITOKHEHHBIX
3TUX METOAOB HEOOXOOMMBI NanbHeiimme ucciaenoBa-  ciydaeB CKK nprMeHeHne BBIICYKa3aHHBIX JIBYX Me-

HHUS ¢ OOJIBIITNM KOJTHYECTBOM Al CHTOB. TOOOB JUArHOCTHUKHU BIIOJIHE JOCTATOYHO JJIA IPUHATHUA
peHICHUA O JabHEHIIIeH TaKTUKE JICUCHUS MaIlCHTOB.
3akjouyeHnue B ocnoxaeHHBIX ClIydasaX, Koraa PKU ne moxer JaTb

V3U, PKU u MPT opranoB OpIoIIHOM MONOCTH 5iB-  TpeOyeMyto HH(popMaluioo, cienyer npoBoauts MPT,
TSE0TCS 9 PEKTUBHBIMEA METOIaMH UCCIICJIOBAaHUS TOH-  KOTOpasi SIBISIETCS METOJIOM, TTO3BOJISIONIMM HanOolee
kot kummku mpu CKK, KaapIif 13 KOTOPBIX UMEET CBOM ~ TOYHO OIEHHTH MOP(OIOTHIO TOHKOW Kumiku. Heob-
CHIbHBIE M cia0ble CTOpoHBL. OIHAKO NPaBUIBHOE  XOAMMBI JalbHEHIIHME HccienoBaHus 3PPEKTUBHOCTH
NpUMEHEHHE KOMOMHAIIMM 3THX METOIOB HCCIEJOBa-  METOAOB Jy4eBOW AnarHocThkH y nanueHtos ¢ CKK.

Jluteparypa/References

1. Rege,A.S.and Sudan D.L. Autologous gastrointestinal reconstruction: review of the optimal nontransplant surgical options
for adults and children with short bowel syndrome. Nutr. Clin. Prac. 2013;28(1): 65-74. DOI: 10.1177/0884533612460405

2. Weih S., Kessler M., Fonouni H., Golriz M., Hafezi M., Mehrabi A., Holland-Cunz, S. Current practice and future
perspectives in the treatment of short bowel syndrome in children-a systematic review. Langenbecks Arch. Surg.
2012;397(7):1043-51. DOI: 10.1007/s00423-011-0874-8

3. Xacanos P. P, I'ymepoB A.A., Beccens JI.M. IIpuunHbl pa3BUTHS CHHAPOMA KOPOTKOM KUIIKH. Poccutickuti ecmuux
demckoil xupypeuu, anecmeszuonozuu u peanumamonozuu. 2017;8(3):8—12.
Khasanov R.R., Gumerov A.A., Wessel L.M. The Causes of the short bowel syndrome. Journal of Pediatric Surgery,
Anesthesia and Intensive Care. 2017;8(3):8—12. (in Russ)

4. O’Brien, D.P. Intestinal adaptation: structure, function, and regulation. Semin. Pediatr. Surg. 2001;10(2):56—64.

5. Tappenden K.A. Intestinal Adaptation Following Resection. JPEN J. Parenter. Enteral Nut. 2014;38(1 Suppl):23-31.
DOLI: 10.1177/0148607114525210

6. Co6ko B.IO., Tpodhumosa T.H., Kapnenko A.K., lllykuna O.B. Tuagpo MPT B mnarHocTrke MaToJOTHH TOHKOW KHIITKH.
Kpemnesckas meouyuna. Knunuueckuii eecmuux 2009; (2): 143-5.
Sobko V. Yu., Trofimova T.N., Karpenko A.K., Shchukina O.B., Hydro-MRT in diagnostics of the small intestine
pathology. Kremlin medicine. Clinical Herald. 2009; (2): 143-5. (in Russ)

7. Abu-Zidan, F.M. and Cevik A.A. Diagnostic point-of-care ultrasound (POCUS) for gastrointestinal pathology: state of the
art from basics to advanced. World J. Emerg. Surg. 2018; 13: 47. DOI: 10.1186/s13017-018-0209-y

8. Gongidi P. and Bellah R.D. Ultrasound of the pediatric appendix. Pediatr. Radiol. 2017; 47(9): 1091-100. DOI: 10.1007/
s00247-017-3928-4

9. Sulieman A., Elhag B., Alkhorayef M., Babikir E., Theodorou K., Kappas C., Bradley D. Estimation of effective
dose and radiation risk in pediatric barium studies procedures. Appl. Radiat. Isot. 2018;138: 40—-4. DOI: 10.1016/j.
apradiso.2017.07.013

10. Kinner S., Hahnemann M.L., Forsting M., Lauenstein T.C. Magnetic resonance imaging of the bowel: today and
tomorrow. Rofo, 2015;187(3): 160-7. DOI: 10.1055/5-0034—1385453

26



OPUrHHANBHBIE UCCNEROBAHMSA POCCUWACKMUIA BECTHUK 2019 Tom 9 Ne 1

LETCKOW XVPYPIVA, AHECTE3VIONOrUY 1 PEAHVMATONOMMM

11. Ulykuna O.b., Cobko B.1O. ®ekanbHblii kKanbnpoTekTuH U Tuapo-MPT B olieHKe aKTUBHOCTH 00JIC3HU KPOHA. Becmuux
€e8epo-3anadHo20 20Cy0apCmMeeHH020 Meduyunckoeo yuugepcumema um. M. . Meunuxosa, 2013;5(1):78-83.
Schukina O.B., Sobko V. Yu. Fecal calprotectin and hydro-MRI in assessing the activity of Crohn’s disease. Bulletin of
the North-West State Medical University. I.I. Mechnikov, 2013;5(1):78-83 (in Russ)
12. Maccioni F. Double-contrast magnetic resonance imaging of the small and large bowel: effectiveness in the evaluation of
inflammatory bowel disease. Abdom Imaging, 2010; 35(1): 31-40. DOI: 10.1007/s00261-008-9482—7
13. IIeikoB M.U., Ma3zankosa JI.H., Oseukuna H.P., Boporenko O.A. Dxorpadudeckoe UCCIeI0BaHHE TOJICTON KUIIKH Y Jie-
Tell. Yavmpaseykosas u ¢ynxyuonanvras ouacnocmuxa, 2006;(2): 91-95.
Pykov M.1., Mazankova L.N., Ovechkina N.R., Voronenko O.A. Ultrasound examination of the colon in children.
Ultrasound and functional diagnostics 2006; (2): 91-5. (in Russ)
14. Iy6posa C.3., Cramyk I'. A. BO3MOXXHOCTH JTy4€BEIX METOAOB B IMATHOCTHKE BOCIAIUTEIFHBIX 3a00JICBAHIIA KUIIICIHH-
Ka. Arbmanax knunuyeckou meouyunul, 2016; 6(44):757-69.
Dubrova S.E., Stashuk G.A. The potential of radiologic procedures in the diagnosis of inflammatory bowel disease.
Almanac of Clinical Medicine, 2016;6 (44):757—69. (in Russ)
ABTOpPBI
Kangnpgat meguumMHCKnX Hayk, AOLEHT kadeapbl AeTCKon xmupyprum ¢ kypcom UAMO,
BalukmMpckoro rocyaapCTBEHHONO MEAMLIMHCKONO YHUBepcuTeTa, Poccusa 450015 . Ydpa,
XACAHOB yn. lleHuHa 3, Ten.: +7(987)624—35—-42, E-Mail: rasul222@mail.ru
Pacynb PuHaTtoBuy Cand. Sci (Med), Department of Pediatric Surgery course at ICPE, Bashkir State Medical
Rasul R. KHASANOV University, Ufa 450015 Russia, Lenina St. 3. Department of Pediatric Surgery University
Hospital Mannheim, University of Heidelberg, Germany; Germany 68167 Mannheim,
Theodor-Kutzer-Ufer 1-3
Kangnaat MeguumnHCKmMx Hayk. Bpad. IHCTUTYT KNMMHUYECKOW pagmonornm n saepHomn
. MeauunHbl YHuBepcuteTckas KnuHuka MaHHrenm, YHuBepcuter, [epmarus, 68167
BAUC Melike r. MaHreiim, Teogop-Kytuep-Ydep 1-3.
WEIS Meike Cand. Sci (Med), Institute of Clinical Radiology and Nuclear Medicine, University Hospital
Mannheim, University of Heidelberg, Germany; Germany 68167 Mannheim, Theodor-
Kutzer-Ufer 1-3. E-mail: meike.weis@umm.de
[oKTOp MeAMUMHCKUX HayK, OOLEHT Kadeapsbl AeTckon xupyprim ¢ kypcom VANMO,
F'YMEPOB Ballkupckoro rocyaapcTBeHHOro MEAULIMHCKOTO YHUBepcuTeTa, Poceust 450015 T Ydpa,
Pamunb Ant6aeBu4 yn. llenuHa 3, E-Mail: pedsurg@bk.ru
Ramil A. GUMEROV Cand. Sci (Med), Department of Pediatric Surgery course at ICPE, Bashkir State Medical
University, Ufa 450015 Russia, Lenina St. 3
[okTop MmeanumHckux Hayk, Mpodeccop, 3aBegyowmnin kacheapon ETCKON XMpypruu
Fr'YMEPOB ¢ kypcom MAMO, BalkMpcKoro rocyAapcTBEHHOrO MeaMLMHCKOTO yHBepcuTeTa, Poceus
Ant6an AxmeToBUY 450015 1. Ycba, yn. JlennHa 3, E-Mail: pedsurg@bk.ru
Aitbai A. GUMEROV Dr. Sci (Med), professor, Head of Department of Pediatric Surgery course at ICPE,
Bashkir State Medical University, Ufa 450015 Russia, Lenina St. 3
[loKTOp MEeAMUMHCKNX HayK, Npodheccop, AMPEKTOP KMUHWUKN AETCKON XMpPYprum
BECCEIb YHMBEPCUTETCKOM KNUHUKM MaHHrenm, YHusepeuteT lanaens6epr, lepmanns, 68167 r.

JNlykac Mapwe

Manrenm, Teogop-KyTtuep-Ydep 1-3.
Dr. Sci (Med), professor, Department of Pediatric Surgery University Hospital Mannheim,

Lucas M. WESSEL University of Heidelberg, Germany; Germany 68167 Mannheim, Theodor-Kutzer-Ufer 1-3

E-Mail: lucas.wessel@umm.de

27



RUSSIAN JOURNAL 2019 Volume 9 No.1
OF PEDIATRIC SURGERY, ANESTHESIA AND INTENSIVE CARE

ORIGINAL RESEARCHES

POTENTIAL OF RADIODIAGNOSTIC METHODS FOR SMALL INTESTINE
EXAMINATION IN THE CONTEXT OF SHORT BOWEL SYNDROME

IN CHILDREN

Rasul R. Khasanov'?, Meike Weis?, Ramil A. Gumerov', Aitbai A. Gumerov', Lucas M. Wessel*

" Department of Pediatric Surgery course at ICPE, Bashkir State Medical University, Lenina st. 3, Ufa, Russia, 450015
2Institute of Clinical Radiology and Nuclear Medicine, University Hospital Mannheim, University of Heidelberg, Germany; Germany

68167 Mannheim, Theodor-Kutzer-Ufer 1-3

3 Department of Pediatric Surgery University Hospital Mannheim, University of Heidelberg, Germany; Germany 68167 Mannheim, Theodor-

Kutzer-Ufer 1-3

Abstract

Objective. For many years such diagnostic techniques
as ultrasonography (U/S), contrast radiography (CR)
and magnetic resonance imaging (MRI) have been
successfully applied for the diagnosis of gastrointes-
tinal diseases in children. Despite the long experience
with U/S, CR and MRI for small intestine examina-
tions, their diagnostic yield is yet not defined in the
context of the short bowel syndrome considering the
evaluation of advantages and disadvantages of these
methods. In this regard, the purpose of our research
was to define the role of each of these methods as a
matter of assessing and monitoring patients’ condi-
tion as well as diagnosis of complications in patients
with short bowel syndrome. Methods. To determine
the opportunities of U/S, CR and MRI diagnostics for
detection of malconditions in cases of short bowel
syndrome we examined patients who had undergone
ultrasound, CR and MRI of the intestinal tract as part
of preoperative preparation for elongation of small

intestine. In order to assess the diagnostic efficacy of
aforementioned methods in the context of short bowel
syndrome research results were compared with data
obtained during surgery. Results. Ultrasonography
(U/S) is considered to be the best screening technique
for patients with SBS. Contrast radiography (CR)
provides an opportunity to research the morpholo-
gy of small intestine and its transport function quite
thoroughly. Magnetic resonance imaging (MRI) is a
method which allows one to give the best possible es-
timate of morphology of small intestine. Conclusion.
U/S, CR and MRI of abdominal cavity organs are
effective methods when it comes to the examination
of small intestine in short bowel syndrome; each of
these screening techniques has its own strengths and
weaknesses. However, a proper combination of these
methods should be applied, as it allows one to per-
form a comprehensive diagnosis of changes in short
bowel syndrome and to take appropriate and timely
actions regarding further patients’ treatment.

Keywords: short bowel syndrome, intestinal failure, ultrasonography (U/S), contrast radiography (CR) and

magnetic resonance imaging (MRI), children
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Introduction

Short bowel syndrome (SBS) is a severe life-threat-
ening disease developing as a result of massive small
bowel resection. Intestinal failure is considered to be
the main pathophysiological process in SBS [1-3].
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The loss of functional activity of bowel in patients
with SBS leads to compensatory development of intes-
tinal adaptation, which includes a number of functional
and structural changes of intestinal tract resulting in
an increase of small intestine absorptive capacity [4,
5]. The modification of small-intestinal mucosa mani-
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fests itself as enterocyte proliferation, increased villous = compared with data obtained during the surgery and
height and crypt depth, as well as smooth muscle hy-  accepted as the standard, which the rest of data was
pertrophy. However, the adaptation of the bowel may  compared with later.

be insufficient and inadequate [4]. For example, some Ultrasound examination was performed on Philips
patients with SBS develop dilatation and intestinal ~ iU22 and Philips HD11XE. Scanning was carried out
dysmotility of small bowel, which in turn can lead to by linear and curved array transducers in the range of
stagnation of intestinal contents, growth of pathogenic =~ 5—12 MHz, while the child was lying on the back.
bacteria and decreased nutrient absorption. In addition, Siemens Luminos Agile was used for CR. During
stenosis, fistulas, inflammatory changes on the bowel  examination the patient ingested the contrast agent Vi-
wall, etc. can develop in the rest of small intestine after ~ sipaque. Whereupon x-rays were made at the moment

resection. of contrast ingestion, as well as 15 minutes, 45 min-
The examination of small intestine in children is  utes, 1 hour, 2 hours and 4 hours later consequently.
very difficult, for this region of small intestine is al- MRI was performed on the tomographic scanner

most inaccessible for instrumental methods of diagno- MR SIEMENS AVANTO with 1.5 T magnetic field in-
sis [6]. Thus, in order to examine the small intestine  tensity. The preparation of the patient was essential for
in children including those with SBS, radiodiagnostic ~ the forthcoming examination. If the patient was over
methods are now actively used along with endoscopic 8 years old and able to remain motionless for 45 min-
techniques, which allows one to recognize the expan-  utes in the MRI scanner, he/she went through a standard
sion of small intestine timely, identify the causes of = hydro-MRI procedure: 1 hour before the examination
intestinal obstruction, as well as define indications for  the patient took orally 1-1.5 liter of Mannitol solution
surgical treatment and lay out the type and the extent  consisting of 2.5 ml Mannitol mixed with 1.5 liter of
of the operation. drinking water. Dotarem was used as the contrast agent

Over the years such diagnostical techniques as ul-  for intravenous injection at a dose of 1 mL/kg of body
trasonography (U/S) [7, 8], contrast radiography (CR)  weight.

[9] [6] and magnetic resonance imaging (MRI) have Following scan options were applied:
been successfully applied for the diagnosis of gastro- HASTE tra fs
intestinal (GIT) diseases in children [10] [11] [11, 12]. HASTE cor
However, there are still no illustrated opportunities of 3D Trufi
radiodiagnostic methods in patients with SBS in the DWI
academic literature available. Despite long experience VIBE cor nativ
with U/S, CR and MRI for small intestine examinations Patient became an IV-injection of contrast agent
their diagnostic yield is yet not defined in the context  (Dotarem 0.1 mL/kg) T1 VIBE cor Dynamik
of SBS considering the evaluation of advantages and T1 VIBE tra
disadvantages of these methods. T1 tse fs (Taz)
Thus, the analysis of literary data reveals the pos- If the patient’s age was less than 8 years and he/she

sible potential of using U/S, CR and MRI in children = could not remain motionless for 45 minutes in the MRI
with SBS. In this regard, the purpose of our research  scanner, he/she underwent examination under anesthe-
was to define the role of each of these methods as a  sia provided by an anesthesiologist via an [V-injection
matter of assessing and monitoring patient’s condition  of Propofol. In the course of preparation for anesthesia
and diagnosis of complications in patients with SBS. the patient was not allowed to drink water for 2 hours

Materials and methods and eat food (also no taking in Mannitol solution) for

To determine the opportunities of U/S, CR and MRI 6 hours before the examination on recommendation
for the diagnosis of pathological conditions in SBS we  from the anesthesiologist. In spite of the fact that no
examined 8 patients aged 1 year to 13 years, which had  contrast agent (Mannitol) was applied during this ex-
undergone U/S, CR and MRI of the intestinal tract as  amination, the scanning was performed using the Hy-
part of preoperative preparation for the elongation of  dro-MRI method with the parameters chosen for the
the small intestine. default technique.

In order to assess diagnostic efficacy of aforesaid Due to the small number of observations we as-
methods in the context of SBS research results were  sessed sensitivity, specificity, and accuracy not in per-
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Table 1. Results of intestinal length measurement (small bowe) in patients with SBS

Small intestine length
up to 30 cm from 30 to 70 cm more than 70 cm
Results TP FN TP FN TP FN
Ultrasound examination 0 2 0 1 0 3
Contrast radiography 2 0 1 0 0 3
Magnetic resonance tomography 2 0 1 0 0 3

Table 2. Sensitivity of radiodiagnostic methods in measuring the length of small intestine for patients with short bowel syndrome

CR MRI

Small intestine length u/is
up to 30 cm low high
from 30 to 70 cm low average
more than 70 cm low low

high

average

low

centage but in rate terms: high, average and low rate.
Sensitivity/specificity have been defined as high at the
rate 100% — 68%, average at 67%-34% and low at 33—
0%.

Sensitivity = [(TP/(TP + FN)] x 100%

Specificity = [(TN/(TN + FP)] x 100% where

TP-true positive,

TN-a true negative,

FP-false positive,

FN-false negative.

Sensitivity characterizes the ratio of correct identifi-
cation in terms of studied pathology. Specificity defines
at what percentage the method enables correct identifi-
cation concerning the absence of pathological process.

Results

In the course of our work the following parame-
ters had been studied: length and diameter (dilatation)
of small intestine, as well as the effectiveness of the
research methods in question in identifying intestinal
stenosis.

During the first stage we studied the accuracy of
U/S, MRI and CR diagnostical techniques for ex-
amining the length of the small intestine. The results
were considered highly precise, if the length of small
intestine measured by radiodiagnostic methods coincid-
ed with the data collected during operation, whereby +
15 cm deviation was tolerated. Average accuracy was
considered to be the result in cases, when the length of
small intestine measured by radiodiagnostic methods

30

coincided with the real data collected in the course of
operation, whereby + 25 cm deviation was tolerated.
The result was considered low in cases, when deviations
from the small intestine length, measured by radiodiag-
nostic methods constituted more than 25 cm (Table 1).

When calculating the accuracy of methods, it was
found that the ultrasound shows low results in mea-
suring the length of small intestine (Table 2). Thus,
no proper measurement results of the small intestine
length were delivered in case of each patient while ap-
plying this technique. At the same time, CR and MRI
showed similar results and turned out to be equally
precise while conducting this study. Special attention
should be paid to the fact that the sensitivity of CR and
MRI hinges on the length of small intestine. Thus, the
accuracy of CR and MRI is high, if the length of small
intestine is up to 30 cm (Figure 1), with the length of
small intestine from 30 to 70 cm the measurement ac-
curacy is medium (Figure 2), with the length of small
intestine over 70 c¢m it is low consequently (Figure 3).

At the next stage of the study we evaluated the
sensitivity of methods while diagnosing small bowel
dilatation.

The result was considered true positive (TP), if the
dilatation of small intestine in patient was diagnosed
by way of radiodiagnostic methods as well as during
surgical treatment.

In cases when neither the examination nor the lap-
arotomy revealed any dilatation of small intestine, the
results were considered true negative (TN).
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Figure 1. Hydro-MRI of a patient with short bowel syndrome. It shows ‘

the process of measuring the length of small intestine, which makes Figure 3. Hydro-MR in a patient with short bowel syndrome.

up 30 cm in the patient examined Measuring the length of small intestine. The patient has 150 cm of
small intestine. The length measurement process is very difficult

Table 3. Results of detection of small intestine dilatation in patients

with SBS
Methods of FEETIS
examination P N EN FP
Ultrasound
examination S 0 L 0
Contrast radiography 6 0 0 0
Magnetic resonance 6 0 0 0
tomography

B0'min. nach Visipaque The result was considered false positive (FP), if the

| dilatation of small intestine was diagnosed by way of
radiodiagnostic methods but proved to be false after
laparotomy (Table 3).

By means of ultrasound it was well possible to iden-
tify the presence of dilatation in the bowel, however, it
proved impossible to describe the length and the shape
of the dilatation (Figure 4, Figure 5). Both methods,

The result was assessed as false negative (FN), if  CR as well as MRI performed equally well while diag-
the dilatation of small intestine was not diagnosed by  nosing the dilatation of small intestine. In addition, by
way of radiodiagnostic methods but confirmed to be = means of these techniques it was possible to define the
true after laparotomy. dilatation to the full extent in terms of its form, length

Figure 2. Contrast radiography (CR) of small intestine in a patient
with short bowel syndrome. Measuring the length of small intestine.
The patient has 70 cm of small intestine

3
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Figure 4. Ultrasound examination of abdominal cavity organs in case
of short bowe! syndrome. Longitudinal section of small intestine

Figure 5. Ultrasound examination of abdominal cavity organs in case
of short howe! syndrome. Cross section of small intestine

and location (Figure 6, Figure 7, Figure 8). Thus, the
sensitivity of all radiodiagnostic methods in diagnosing
dilatation of small intestine proved to be high.

The next stage of our study was the verification
of intestinal stenosis.

The result was considered true positive (TP), if in-
testinal stenosis was diagnosed by way of radiodiag-
nostic methods as well as during surgical treatment.

The result was assessed as true negative (TN) when
neither preliminary examination of a patient nor the
laparotomy revealed any intestinal stenosis.
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Figure 6. Contrast radiography of abdominal cavity organs in a
patient with short bowel syndrome

Figure 7. Hydro-MRI of a patient with short bowel syndrome. In the
frontal view a dilatated loop of small intestine is recognizable

In cases, when intestinal stenosis was not diagnosed
by way of radiodiagnostic methods but confirmed to be
true after laparotomy, the results were considered false
negative (FN).

The result was considered false positive (FP), if in-
testinal stenosis was diagnosed by way of radiodiag-
nostic methods but proved to be false after laparotomy
(Table 4).
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Results
Methods of examination
TP TN FN FP
Ultrasound 0 3 3 0
Contrast radiography 2 3 1 0
Magnetic resonance tomography 2 4 0 0

Table 5. Sensitivity, specificity and accuracy of radiodiagnostic methods while diagnosing intestinal stenosis in patients with SBS

u/s

CR MRI

Sensitivity low high
Specificity high high

high
high

The sensitivity of ultrasound for diagnosing steno-
sis proved to be low (Table 5). Stenosis could only be
suspected by means of ultrasound, if there was a dilata-
tion zone followed by collapsed bowel loops, however,
specificity and accuracy of diagnosis were high.

Both, CR and MRI made it possible to identify ste-
nosis with a high degree of sensitivity, specificity and
accuracy. Thanks to high soft tissue contrast and image
processing in three mutually perpendicular planes MRI
performed better in terms of sensitivity for verification
of stenosis (Figure 9, Figure 10). Sensitivity of CR was
inferior to MRI, because in cases when small bowel
loops highlighted by contrast medium overlapped each
other, the ability to define morphological and structural
characteristics of small intestine was limited, which in-
creased the risk of diagnostic errors (Figure 11).

Discussion

Abdominal ultrasound is a widespread and afford-
able method of diagnosis, which enables examination
of solid viscera as well as hollow viscera, definition of
free fluid and air within the abdominal cavity, suspi-
cion of bowel obstruction, diagnosing acute appendi-
citis, diverticulitis, mucous colitis, tuberculosis colitis,
Morbus Crohn, colon tumors, etc. [7]. The absence of
harmful radiation, lack of need to sedate the patients
and relative cheapness of the method make ultrasound
a preferable and primary examination technique in pe-
diatrics [8]. Unlike ultrasound, in the course of radio-
logical intestinal examinations patients are exposed to
radiation. Besides, there are additional risks associated
with the injection/intake of contrast agents [13]. Endo-

scopic intestinal examination is an invasive technique,
which requires preliminary preparation of the patient
including his/her sedation in some cases. Additionally,
there is a risk of bowel injurylet alone specific contra-
indications when applying the method.

The disadvantages of ultrasound include the depen-
dence of the results on the operator’s experience and
skills as well as technical difficulties of performing ex-
amination in obese patients and patients with flatulence
[14]. Moreover, this method of diagnosis makes it im-
possible to define intestinal dilatation precisely (length,
shape, region of intestine with identified dilatation). In
addition, the length of small intestine can not be mea-
sured by means of ultrasound, and it is also quite diffi-
cult to identify stenosis.

The advantages of this method lie in the high sensi-
tivity for diagnosing intestinal dilatation as well as in
the opportunity of examining morphological structure
of intestinal wall and peristalsis. Along with this, ul-
trasound enables studying solid viscera within the ab-
dominal cavity, which is a very important advantage
of this method, as patients with SBS are at risk of liver
damage, nephrocalcinosis, etc. By means of doppler ul-
trasound the condition of abdominal blood vessels and
blood supply to the organs can be evaluated. Thus, in
the hand of an experienced operator ultrasound proves
to be a quite accurate method of diagnosis and can be
used for monitoring of patients with short bowel syn-
drome.

CR is a good method of diagnosing intestinal dila-
tation. However, unlike ultrasound CR enables the de-
scription of dilatation in more detail in terms of length,
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Figure 8. Hydro-MR in a patient with short bowel syndrome. In the
horizontal view a dilatated loop of small intestine is recognizable.

Figure 9. Hydro-MRI of a patient with short bowel syndrome. In the
frontal view a dilatated loop of small intestine is recognizable

shape, and location. In addition, CR reveals as a good
method of identifying stenosis. One of the interesting
facts discovered during our research is that the length
measurement accuracy of small intestine depends on
its length. The shorter the intestines, the more accurate
is the measurement when using CR. In this regard, pro-
vided that there are no more than 30-70 cm of small
intestine in patient, its length measurements by means
of CR may be accurate enough. Additionally, CR also
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Figure 10. Hydro-MRI of a patient with short bowel syndrome. In the
horizontal view a dilatated loop of small intestine is recognizable

Figure 11. Plain abdominal radiography 45 minutes after the intake
of contrast agent. Overlapped small bowel loops make proper
examination of small bowel impossible

enables the estimation of how fast intestinal contents
can pass through bowels.

One of the major disadvantages of CR is ionizing
radiation. This fact must be taken into account, in cases
when the method needs to be used multiple times in
order to assess the dynamics of the disease in young
patients. In addition, the decrease in sensitivity of the
method can be due to worsening bowel visualization
by reason of overlapping effects of short bowel loops
resulting in possible diagnostic errors [6].

MRI is the most modern and expensive method
of radiodiagnostics of small intestine [14]. Thanks to
high soft tissue contrast and image processing in three
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mutually perpendicular planes, absence of ionizing  material. Therefore, the sensitivity of MRI in patients
radiation and presence of various oral contrast agents  of this age group tends to be low. In addition, MRI un-
hydro-MRI may be considered as the priority method  der sedation bears additional anesthetic risks for the
when it comes to assessment of small bowel lesions  patient.
[11]. An important advantage of this method is that The study we had pursued enabled us to identify the
there is no ionizing radiation, which is especially es-  role of ultrasound, CR and MRI for diagnosing, mon-
sential for using in patients with chronic diseases and  itoring and detecting complications in patients with
allows life-long repeated MRI examinations [11]. By  SBS, however, further studies with a larger number of
means of MRI the condition of solid viscera and blood  patients are necessary in order to determine sensitivity,
vessels within the abdomen can be evaluated. Unlike  specificity and accuracy of these methods more pre-
ultrasound MRI makes it possible not only to suspect  cisely.
but also to identify a pathology more precisely. When
examining and assessing small bowel in children MRI ~ Conclusion
is the most sensitive method for diagnosis and com- U/S, CR and MRI of abdominal cavity organs are
plete description of the dilatation of small intestine, effective methods of examination of small intestine in
definition of morphological and structural character- the context of SBS, each of which has its own strengths
istics of intestinal wall in small bowel and identifica-  and weaknesses. However, only the proper use of these
tion of stenosis. Like CR, MRI enables a quite accurate ~ methods’ combination makes it possible to conduct a
length measurement of small intestine, provided thatits ~ comprehensive diagnosis of changes in the context of
length does not exceed 30—-70 cm. The disadvantage of ~ SBS and to take appropriate and timely actions regard-
this method is the inability to examine bowel motility,  ing further treatment of the patient. Ultrasonography
namely the passage of intestinal contents. (U/S) is considered to be the best screening technique
In order to examine the small bowel by means of  for patients with SBS. CR provides an opportunity to
MRI adequately it is essential to provide a complete  study the morphology of small intestine and its trans-
filling and distension of the intestinal lumen by using  port function quite well, thus, it should be certainly ap-
contrast solutions. The violation of this condition can  plied in the event of changes detected on ultrasound, or
lead to an increased risk of diagnostic error as an in-  if there are clinical signs of acute and chronic gastroin-
correct interpretation of findings or missing pathologi-  testinal pathology in children. In most cases of uncom-
cal changes. When performing MRI screening of small ~ plicated SBS the application of both diagnostic meth-
intestine a contrast agent is most frequently adminis-  ods mentioned above is enough to make a decision on
tered orally [14]. This is particularly important for ex-  further steps in the patients’ treatment. In complicated
amination of children up to the age of 7-8, who are  cases when CR cannot provide the required informa-
not able to remain motionless in the MRI machine for  tion, MRI scanning should be performed, which is a
45 minutes due to their age peculiarities. In this regard, = more accurate method of assessing the morphology of
MRI screening of children of this age should be carried ~ small intestine. Thus, further studies of effectiveness
out under general anesthesia. Application of anesthe-  of radiodiagnostic methods in patients with SBS are
sia eliminates the possibility of oral intake of contrast  necessary.
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