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BUAUAPHAS PEKOHCTPYKLMUA NMPU TPAHCNAAHTALLIUU NMEYEHU
Y AETEN BECOM AO 15 KI; CPABHEHUE METOAOB «MPOTOK
B MPOTOK» U TENATUKOEIOHOCTOMMUU HA MNETAE NO PY
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TpancruranTanys nedeHn — 3O OEKTHBHBIN CITOCO0 JIEISHUS OCTPOH M XPOHUIECKOH MEICHOTHOH HEZ0CTaTOTHOC-
TH 1 METa0OJIMYECKIUX 3a00JICBAaHIH TICIECHH, TTO3BOJISIOIIHA 00CCIIEYUTh XOPOoIIee Ka9eCTBO KU3HU 0oIee deM
80% pernumueHToB. MBI TOCTABIIIN 3a/1a9y OIIEHUTH PE3yIIBTaThl HCIIOIh30BAHUS METOIOB IIPOTOK B TIPOTOK» U
TeIaTHKOCIOHOCTOMUH Ha TeTie 1o Py mpu TpaHCIDIaHTalluK IIEYSHH AETSIM BecoM MeHee 15 kr. MaTepuaasl U
MeTobl. B 3T0 OTHOIIEHTPOBOE PETPOCTIEKTUBHOE HCCIIE0BaHIE BKITFOYAIN AETEH Maccoil MeHee 15 KT, KoTopbIM
ObLIa MPOBEJICHA TPaHCILIaHTaIus MedeHH B L[eHTpe TpaHcuianTauy opranos 0onsHUIb pu [lnpazckom yH#-
BepcHuTeTe MenuIuHCKuX Hayk ¢ 2009-ro mo 2019 1. 3a 10 jet manueHnTam ObuIa mpoBezeHa 181 TpaHCIaHTaus
¢ OMITMapHOHN PEKOHCTPYKIIMEH METOAOM IIPOTOK B MPOTOK» (rpymma 1) U TrenaTHKOSIOHOCTOMUEH Ha IMeTIie
KHIIICYHUKA, BBIKITFOYCHHOH 1m0 Py (rpymma 2). Bee qaHHBIC MOMyYeHB! M3 MEAMIIMHCKUAX 3alUCEH MalueHTOB,
MPOTOKOJIOB OTIEpaIri U IaHHBIX MI0CIEONEPaMOHHOT0 HaOmonenus. s aHam3a Kenonb30Balil MPOrpaMMHOE
obecrieuerne SPSS-V21. PesynsTarsl nccaeaoBanus. 13 Bcex manueHToB 94 00JIbHBIM MIPOBEACHA PEKOHCTPYK-
ITUS] YKETUEBBIBOASIIUX ITyTeH METOIOM «IIPOTOK B MPOTOK» (rpymma 1), B 87 ciryuasx MPOBOAWIH IeaTHKOEI0-
HOCTOMHMIO Ha netsie rmo Py (rpynma 2). CpenHuii Bo3pacT HanmueHToB coctaBui 2,46 + 1,5 rona. Hanbonee yacto
MTOKAa3aHUEM K OTICPAIIHH SIBIISIIACH aTPE3Hs )KeTICBRIBOIAINX ITyTei (32%). CaMbIM 9aCcThIM OCIIOKHEHHUEM TOCITe
XUPYPTAYECKOTO BMEIIATEILCTBA B 00euX Tpymimax Obuta mHPeKIrs. OCIOKHEHUS CO CTOPOHBI CEPISTHO-JICTOT-
HOM CHCTEeMBI 3HAYUTENHHO Jarle HaOmomamucs B rpymme 2 (24,1% mpotus 4,3%) (p < 0,001). MadexnmonHbIe
OCIIOKHEHHS TaK)Ke 3HAYNTEIIEHO Yallle OTMEUEHEI B rpymie 2. 3akjIo4yeHue. B HaleM rccie10BaHnH BEISIBIICHA
JIOCTATOYHO BBICOKAS YaCTOTA IO CIEONEPAITHOHHBIX HH()EKIIMOHHBIX OCIIOKHEHHI, KOTOPbIE BCTPEYAINCH Yallle
y MAIMEHTOB, KOTOPHIM IIPOBOIMIIA T€NAaTHKOCIOHOCTOMUIO Ha memie 1mo Py. 3a HCKITtoOYeHneM OCIOXKHEHUH CO
CTOPOHBI JKETYEBHIBOAIINX ITyTEH, KOTOPHIE B OCHOBHOM HAOIONATNCh B TPYIINE «IPOTOK B IPOTOKY, IPyTHE
OCJIOKHEHHMSI Yallle BCTPEYAIUCh B TPYIIIE TeaTHKOSIOHOAHACTOMO3a Ha TieTIe 1o Py.

Knioueswvie cnosa: mpadcniarmayusl nevyeHu, peKoHCmpyKyus ofceﬂqeebzgo()ﬂwux nymeﬁ «npomok
6 NPpOMmMoOK», cenamuKoeroHoCmomusl Ha nemije no Py, OCJIOIHCHEHUA onepauuﬁ HA ofceﬂqeebzeo()ﬂwux nymsix.
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Back ground. Liver transplantation is an effective treatment for acute or chronic liver failure and metabolic liver
disease, which is associated with good quality of life in over 80 percent of recipients. We aimed to evaluate outcome

Corresponding author: Iraj Shahramian, Full Professor of Pediatric Gastroenterology and Hepatology, Pediatric Gastroenterology and
Hepatology Research Center, Zabol University of Medical Sciences, Zabol, Iran.
Tel/fax: +985432239031. E-mail: ir_buper@yahoo.com

50



TPAHCTIAAHTALNMS OPTAHOB

of duct-to-duct vs. Roux-en-Y hepaticojejunostomy biliary anastomoses in pediatric liver transplant recipients
below 15-kg. Methods. In this single-center retrospective study, all children less than 15 kg that have undergone
liver transplantation at Nemazee Hospital Organ Transplant Center affiliated with Shiraz University of Medical
Sciences from 2009 till 2019, were enrolled. Over a 10-yr period, 181 liver transplants were performed in patients
with two techniques including duct-to-duct (Group 1) vs. Roux-en-Y hepaticojejunostomy biliary anastomoses
(Group 2). All data was collected from patients’ medical records, operative notes, and post-transplant follow up
notes. Data was analyzed by SPSS software V21. Results. Overall, 94 patients had duct to duct anastomosis
(group 1) and 87 cases had Roux-en-Y hepaticojejunostomy (group 2). The mean age of the patients was 2.46 £
1.5. The most common underlying diseases was biliary atresia (32%). The most prevalent complication after the
surgery was infection in both groups. cardiopulmonary problems were significantly higher in group 2 (24.1%
vs 4.3%) (p < 0.001). The rate of infection was significantly higher in group 2, as well. Conclusion. Our study
showed a relatively high rate of post-operative infection which was the most among patients who had undergone
Roux-en-Y hepaticojejunostomy. Except from biliary complications which were mostly observed in DD group,
other complications were more common among Roux-en-Y group.

Keywords: liver transplantation, duct-to-duct biliary reconstructions, Roux-en-Y hepaticojejunostomy,
Biliary complications.

BBEAEHUE COBOH MATOM OPTOTONMYECKOM TpaHCIUIAaHTALK Ieye-
HH [5]. Takue ocnoxHeHM, KaK OATEKaHNE, CTPUKTYPA,
CBUIL, HH(EKIUs U PopMUpPOBaHUE KAMHEH B KSTIHBIX
NPOTOKAaX, MPUBEIN K HEOOXOIMMOCTH pa3padoTKH
TEXHHUUYECKU HOBBIX MeTOJOB. IlepBrie peKOHCTPYKINU
JKEJTYHBIX TIPOTOKOB BBITTOIHSINCH ITyTEM METIAEBON XO-
JIEIOXOEIOHOCTOMMH U TEMaTUKOSIOHOCTOMMH Ha TIETIIE,

Tpaucrnantanus nedenu (TII) — oOmenpuHATHIH
croco0 JieueHust OCTPON M XPOHUYECKOU IMeYeHOYHOI
HEJIOCTAaTOYHOCTH, a TaK)Ke MeTa0OoJIMYecKuX 3aboie-
BaHUU neyeHu. Bepkueaemocts nocie TII 3HaunTenbHO
MOBBICKIIACH B PA3BHUTHIX CTPaHaX, YTO YMEHBIIIIIO Ha-
CTOPO’KEHHOCTH B OTHOILIEHUH 3TOTO METO/IA JICUCHHUSI B & y
wmupe. TToSIBIeHHe HOBBIX UMMYHOCYIIDECCHBHBIX IIpera-  BPIKTIOUCHHOH 10 Py, *KeTqHBIi Iy3BIph HCITONB30BAIH
PaTOB, COBEPIIEHCTBOBAHNE TEXHUKH ONEPAIliy U crio- B KATCCTBC KOHIyHTa. B 1980-x roxax naubosnee mo-
c0B6O0B KOHCEPBALMH OPTaHOB, pa3paboTKa ClieluanbHplx  1Y/PHOH TEXHUKO CTala X0Ne0X0-X0JIeI0XOCTOMHS
COIYTCTBYIOIIMX METOLMK aHECTe3HH W peaHnMaiuu  «TPOTOK B IPOTOK» Hepes3 T-o6paznyto TpyOKy. B Teue-
NPHUBEIH K 3HAYMTEIBHOMY YIYULICHUIO BBUKUBaeMoc-  HUE TIOCIEHUX JBYX NECATHIICTHI OCHOBHBIM METOZIOM
TH TIALUEHTOB. Y JeTel M nX cemMel mosBwics manc PEKOHCTPYKIMH CTal aHACTOMO3 «IIPOTOK B NPOTOK»
BEPHYTHCS K HOPMAJILHOH JXU3HU. BOIBIIMHCTBO AeTei 6e3 T-o0OpasHoii Tpyoku. C nosiBiennem B 1990-x ro-
MOCTIE YCTICIIHOW TPAaHCIJIAHTAIIMY TIeYeHH qocTturaor — AdX TPAHCIIAHTAalluu TI€YCHH OT JKHMBOIO I0OHOpA Ha-
HYTPUTHBHOM PeabUIMTAIMK H MOTYT BECTH HOpMayb-  Ja/TH BBITIONHATE PEKOHCTPYKIIMIO KETIHBIX MyTeH 6e3
HbIT 00pa3 *ku3HU. MHOIHE U3 HUX JOCTHTAlOT Mojo-  KHIICYHOTO aHACTOMO3a [5]. T'enatukoeroHoCcTOMUS Ha
BOI1 3PENIOCTH H MMEIOT HOPMAJIbHYIO (epTHIbHOCTE, ~ HETIE N0 Py ABJsIack CTaHAAPTHBIM METOIOM Orepa-
TpaHcnnanTanus Ne4eHu y AeTed nojydwia pa3pu-  UUH IPU TPAHCIUIAHTALMH TIEYCHU OT XKMBOT'O 10HOPA,
THE B MOCIEIHNE AeCATHIETHs. Pa3paboTka MeTogoB  HENOCTATKAMH 9TOIO METOJA SIBIISIOTCS. OTHOCHTEIIBHO
Tepecajku TPAHCIUIAHTATOB yMEHBIIEHHOTO pa3Mepa  PONOIDKHTCIBHOE BPEMsi ONEPALHH U 00JIee BBICOKH
¥ TPAHCIUIAHTAIMK OT JKHBBIX JOHOPOB 3HAYMTEIbHO  PHCK KOHTAMUHALMK H3-3a POPMUPOBAHHS AaHACTOMO32
CHM3MJIa YPOBEHb CMEPTHOCTH Y J€Tel, cTpajaromux  C HETICH KHIIKH, BBIKIFOYeHHOH 110 Py. Teopetnyecku
3a00JIeBaHMSIMU TIeUeHHN B TEPMUHAIBHOW cTafuw [1,2].  PEKOHCTPYKIHMS KETIHBIX IIPOTOKOB IPOTOK B IIPOTOK»
OpHaxo, HECMOTPS Ha MPOJOKAIONIEECS COBEpIIEHC- ~ MMECT HEKOTOPbIC IPEUMYINECTBA M0 CPABHEHHIO C Te-
TBOBaHUC XprpFH‘-ICCKOﬁ TEXHUKHU, IOCIIE onepaunl‘/’l Ha HaTUKOEIOHOCTOMHUEN 1O Py, a UMCHHO OTCYTCTBHC Ma-
HKETUEBBIBOIALINX ITyTAX MO-TIPEKHEMY 4acTo (0T 10 fo  HUITYJISILNI Ha KEITyI0YHO-KHIICIHOM TPAKTE, MCHBIIAS
50%) BcTpeyaroTcs TaKWe CBI3aHHBIE CO 3HAYUTEIBHON  JAJIMTEIBHOCTD ONIEPALIMU U JIETKOCTh 3HA0CKOIUYECKOr0
CMEPTHOCTBIO OCIIOXHEHHS, KaK TIOATEKaHUE U3 JKed-  [OCTyIa K MECTY aHACTOMO32 B CI1y4ae BOSHUKHOBEHUS
HBIX [IPOTOKOB U @HACTOMO32 U CTPUKTYPSI [3, 4]. XoTst ~ OCIOKHEHUH. DTO CTAHIaPTHBINA METO BHIOOPA /TSI BbI-
CBSI3aHHBIE C JKETUEBLIBOAAIIMMU Iy TAMH OCJIOKHEHHST ~ HOJHEHHS OUIIMaPHOIO aHACTOMO3a IPU TPAHCILIAHTA-
TPaHCILIAHTAIMK TI€YEHH y JAETEH HE KOPPENUPYIOT ¢ LMHU II€YE€HH OT IOCMEPTHOro JoHOpa. Mcnons3zoBanue
YMEHBIIEHUEM BBKUBAEMOCTH MAIIMEHTOB, OHU 3HAUM-  TEXHUKH OMJIMAPHON PEKOHCTPYKLMH «IIPOTOK B IPO-
TEJIbHO BJIMAIOT HAa TCUYCHHUE ITOCJICONCPAIIMOHHOTO I1e-  TOK» IIPU TPAHCIUIIAHTALMU IEYEHU OT KUBOTO JOHOpA
pHO/1a, YBEIMYMBAIOT MIPOIODKUTEIBHOCTD MPEOBIBAHKMs  MO3BOJISET H30€XkKaTh BHEKUILIEYHOTO aHACTOMO3a, C(hop-
B CTalOHApe, HEOOXOMUMOCTH OIIEPATHBHOTO U APYTHX ~ MHUPOBATh OoJiee PU3HOIOrHYHbIE, YEM IIPHU aHACTOMO3€
BHJIOB BMEILIATE/IHCTB, & HHOT/IA M IOBTOPHOM TpaHC-  Ha MeTyie 1o Py, JKelIyeBhIBOAAIINE IIYTH, & COXpaHEHHE
TUTaHTAIWU. BUmHapHbIil aHACTOMO3 HA3BIBAIOT aXWJUIe-  (PYHKUIWHU COUHKTEpa HUYKHEH YacTH )KEITYHOTO MIPOTOKA
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MOJKET YMEHBIIIUTh PUCK Pe(IIrOKCa KUIIIEYHOTO COeP-
>KHUMOTO B JKETYHBIC ITyTH. bunuapHasi peKOHCTPYKIIHS
IIPOTOK B MPOTOK» SABIAETCS CTAHAAPTHOM TEXHUKOU
NP TPaHCIUIAHTAIUU TIeYeHH Y B3poCibIX. C apyroif
CTOPOHEI, PaCIIPOCTPAHEHHOCTD aTPE3UH KEITTHBIX TPO-
TOKOB M TEXHUYECKHE CI0KHOCTH, CBI3aHHBIE C HEOOJIb-
IITUM pa3MePOM M XPYIKOCTHIO TIPOTOKA PEIUITUCHTOB
JIETCKOTO BO3PAacTa, MPHUBEIU K TOpaszio OOJbIIeMy pac-
MIPOCTPAHECHUIO TENATUKOCIOHOCTOMUH Ha TeTie 1o Py.

TexHWKa TpaHCIIAHTAIVH [TeYeHH TPEOyeT NaTbHEH-
IIIETO COBEPIIEHCTBOBAHUS, U MEpe]] CIeIHaIHCTaAMU
CTOUT MHOTO HEPEIICHHBIX MPOOJIeM. DBOIONHS Me-
TOJOB TPAHCIUIAHTAIIUH TICYCHHU TPUBENIA K YIIydIIe-
HUIO PE3yNIbTAaTOB JICUCHMsI MAIMEHTOB. B muTeparype
HEJIOCTaTOYHO JTAHHBIX O pe3yJbTarax UCIOIb30BaHUS
JIByX pacCMaTpUBAEMbIX METOJOB PEKOHCTPYKIIMHU JKeJI-
YEeBBIBOJSIIMX ITyTEH pY TpaHCIUIaHTauu niedenu [ 10].
Lenbto 3TOTO HCCNENOBaHMsI OBIIIO CPABHUTD PE3YIBTATHI
OmIMapHOU PEKOHCTPYKITUH «ITPOTOK B TIPOTOKY M Iema-
TUKOCIOHOCTOMUU Ha 1eTie 1o Py y aereit — peuunueH-
TOB IICUCHH C MAcCCOM Teya MeHee 15 Kr.

METOAbI UCCAEAOBAHUA

B 5T0 0nHOUEHTPOBOE PETPOCIEKTUBHOE UCCIEAO-
BaHue ObUIM BKJIIOUYEHBI €T Maccoi MeHee 15 Kr, Ko-
TOPBIM TIPOBOIMIIN TPaHCILIAHTAIMIO TiedeH B LlenTpe
TpaHCIIaHTAallUK OpraHoB OonpHUILEI pu LlInpasckom
YHUBEpPCUTETE MEAUIIMHCKUX Hayk B niepuof ¢ 2009-ro
1o 2019 r. 3a 10-neTHuit nepron BeinonHeHa 181 TpaHc-
IJIAHTALUS ¢ PEKOHCTPYKIUEH KEeIYEOTBEICHUS METO-
JlaMU «TIPOTOK B MIPOTOK» (Tpynmna 1) u remarukoero-
HOCTOMHH Ha TieTie o Py (rpymma 2). JlanHble ObLTH
MOJYYEHbl U3 IEKTPOHHON MEIUIUHCKOW TOKYyMEH-
TalMy: NMPOaHAJU3UPOBAHBI TaKHWE XapaKTEepPUCTUKH,
KakK BO3pAacT, UCTOPHsI 3a00JIeBaHus, IETAIN ONEepaLuH
TPaHCIJIAHTALIUH, MTOCIEONepaiOHHOE HAOIIOeHHE.
Wudopmarnus o mocieonepanrnoHHOM IIEPHOJIE BKITIOUA-
J1a BEDKMBAE€MOCTh MTAllUEHTA U TPaHCIUIaHTaTa. J[aHHbIe
OBLITN BBIpa)KEHBI KaK cpelHee + CTaHJapTHOE OTKIIO-
HeHue. /s cTaTUCTHYeCKOTO aHaln3a MCIOIb30BAIH
TOYHBIN KpuTepuit @umepa, t-kputepuii CTpioneHTa u
JIOTPAHTOBBIM KpUTEpUid. 3a CTATUCTUYECKU 3HAYUMBIE
npunuManu 3HadeHus p < 0,05. Bee perunueHTs! neyeHu
C MOJTHBIM MJIM YACTUYHBIM TPAHCIIAHTATOM UMENU Mac-
cy Tena meHee 15 xr. JlanHBIe OBIITH COOpaHBI U3 METH-
LMHCKUX KapT MallUeHTOB, IPOTOKOJIOB OIllepanui, noc-
JIeONIePaIlIOHHOTO HAOMIONEHHsI. AHAIM3UPOBAIIN TaKHe
nemorpaduyeckre XapakKTepUCTHKH, KaK BO3PAcT, TOJ,
BEC, a TAKXKE IEPBUYHBIN TUarHo3, 0ayut no mkaine PELD
(mIkayia OIEHKU TEPMHUHAIBHOW CTaIuH 3a00JCBaHUS
TIeUeHHN Y JIeTell), HalTn4re paHee MpOBeICHHBIX BMeTlIa-
TEJIBCTB Ha XKEIYHBIX MYTSAX, TUI U BEC TPAHCIJIAHTATA,
THUN JOHOpA, AaTa TPaHCIJIAHTALUHU, TPOJOJIKUTEIb-
HOCTh MIIEMUHU TPAHCIIAaHTaTa, MPOAOIKUTEIHLHOCTD
oTepalyy, HaJu4ure KEeTIHBIX U COCYAUCTHIX OCIOKHE-
Huil. [lanMeHTOB paszaenuian Ha ABE TPyIIbl B 3aBUCH-
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MOCTH OT THIIa BBIITOJIHEHHOTO BO BpeMs TPaHCIUIaHTa-
1H OMITHAPHOTO aHACTOMO3a: PEKOHCTPYKIHS IPOTOK
B IIPOTOK» U PEKOHCTPYKLUS JKEIYHBIX IyTEH METONOM
TeMaTUKOCIOHOCTOMHHY Ha MeETe, BHIKIOUEeHHOU 1o Py.
AHaCTOMO3 «ITPOTOK B TIPOTOKY» MPEUMYIIIECTBEHHO BBI-
MIOJTHSJIM BO BCEX CIIy4asiX, KOTJa ONEpUPYIOIINI XUPypr
CUMTAJI 3TO TEXHUYECKH BBIITOTHUMBIM. bbin 3aperucr-
PHUPOBaHBI OCJIOKHEHHS CO CTOPOHBI KETIEBBIBOISAIINX
MyTel, Takue Kak MOATEKaHHE U3 JKEITUHBIX IIPOTOKOB,
CTPUKTYDBI MM pa3BUTHE XonaHruta. I[lonrexanue u3
JKEJTYHBIX TPOTOKOB U3 yYaCTKOB aHACTOMO3a IUarHoc-
THPOBAIM Ha OCHOBAaHUHU XOJIAHTHOTPAMM; OCIIOKHE-
HUE CUATAJIOCh CEPBE3HBIM, €CIIH TS €r0 YCTPAaHEHMUS
TpeboBasioch Kakoe-i0o nanpHelee BMEeaTeIbCTBO.
CTpUKTYpBI )KEITYHBIX ITyTEl AUAarHOCTUPOBAIU Ha OC-
HOBaHWMHU AMHAMUKHU (PEPMEHTOB NEYCHH, YKa3bIBAIOILICH
Ha XO0JIECTa3, U XOJIaHTHOTPaMMBI, IEMOHCTPUPYIOLIEH
HaJW4ue CTPUKTYPBI. XOIaHTUT MPENNONarain y JIo-
0oro manMeHTta, y KOTOpOro pa3BUBaJIach JIUXOpajaka
WIN HaOJIONAINCh MTOBBIIICHHBIC YPOBHHU JIEHKOIIUTOB
u OnnupyOuHa. CocynucTble OCIOKHEHUS BKIIOUATIH
TpoMOO03 MITH CTPUKTYPY NedeHouHo# aprepun. Oba co-
CYIHMCTBIX OCJIOKHEHUSI IEPBOHAYAIbHO OBLIM IHarHoc-
THUPOBAHBI C TOMOILBIO YIIBTPa3BYKOBOH JIoTuIeporpagun
C TIOCIIEAYIOIIUM MOATBEPKICHUEM CTEHO3a APTEPUH C
MTOMOIIIBIO AaHTHOTPaMMBI. Takke yUUThIBaJIach CMEPT-
HOCTh B 00eux rpymnmnax. [y cpaBHEHHS 00euX TPy
B OCHOBHOM HCIIOJIB30BAIUCH t-KpUTepHil CThroneHTa
u xu-kBajpar Ilupcona. [lanbHeNni CTaTUCTUYECKUM
aHaJIN3 IPOBOMIICA C HCIIOJIB30BAHNEM TOYHOTO KPHTE-
pus uinepa ¢ pacupenreM OpruMeHa—XanToHa, Korga
9TO OBUIO HEOOXOIMMO.

PE3YABTATbl UCCAEAOBAHMUSA

AoonepaumoHHble XapPaKTEPUCTHUKH
NALMEHTOB

U3 o0uiero yrcna nanueHToB 94 Oblia BBEIIOIHEHA
OunmapHas peKOHCTPYKIIMS C BBIITOJTHEHHEM aHACTOMO3a
«TIPOTOK B ITPOTOK» (Tpymnma 1), B 87 coydasx Oblia BbI-
MOJTHEHA IeMaTHKOSIOHOCTOMMUS Ha neTie no Py. Broc-
JIEICTBUH U3 UCCIIEOBAHNS UCKITIOUIIIN 46 YellOBeK U3
rpymnisl 1 143 gyenoseka u3 rpynmnsl 2. CpeqHui BO3pacT
nmanueHToB coctaBmi 2,468 = 1,5711 roga (0,5-10), a
ux cpeganii Bec coctasma 10,403 £+ 2,5501 r (4-15).
HawuGonee yactbiMu 3a0051eBaHUSAMHI, TOTPEOOBABIINMH
MPOBEICHUS OTepaIliH, OBIITN aTpe3us >KeTIEeBBIBOIS-
mux mnyted (32%), PFIC — nporpeccupyromuii BHYT-
puriedeHouHbIH xonecras (17,1%), Tupozunemus (16%)
u cuaapom Kpurnepa—Haitspa (10,5%). HanGonee vac-
THIM OCJIOKHEHUEM Nepe] onepanueil cpeau Halux na-
[IUEHTOB SIBIISJICS aCIUT — ¢ yacTtoroi 8,8%. Cpemuuit
6amn no mkane PELD B rpynme 1 u rpynme 2 nepen
omnepanuei coctapmsut 15,19 + 8,9 u 19,64 + 6,9 coot-
BeTCTBEHHO. 13 94 manuenTtoB rpynmnsl 1 B 44 ciyuasx
MaIMeHTaM [IPOBEIeHA TPAHCIUIAHTAIUS YaCTH NIEUeHH,
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B 23 — CITUT-TpaHCIIaHTalus, a B 27 — I1eJI0T0 opraHa.
B rpynne 2 — 61, 13 u 12 naunueHTOB COOTBETCTBEHHO.
B rpynmne 1 noHopoM yaiie Bcero ABISAICS MOCMEPT-
HBIH JOHOp, a B Tpymne 2 — Marepu namuenros. [lon-
HBIC MPEONIePALUOHHBIC XapaKTePUCTUKU TTallUeHTOB
npuBeneHs! B Tadm. 1.

MokasaTeAn B NOCA€ONEPALLUOHHOM
nepuoae

HauOonee yacTo ucnoibp3yeMbIMH UMMYHOCYIIpEC-
CUBHBIMH TIpeTiapaTtaMu B 00€HX IpyImnax ObLIH Tpel-
HHU30JIOH U TakpoiuMyc. [1o HaluM JaHHBIM, TAIIHEHTHI
rpynmbl | 3HAYNTENBHO Yalle HYXIAINUCh a MPeTHI30-
JIOHE, TAKPOJIUMyce U MUKO(eHoaTe, YeM HalreHThI
rpynisl 2 (p < 0,05). Hanbonee yacTIMU OCTIOXKHEHHS-
MU B 00eHx rpynnax 0buin nHpeKInoHHsle. CepaeyHo-
JICTOYHBIE OCIIOKHEHHUS 3HAYUTEIBHO Yallle BCTpeyaaich
B rpynme 2 (24,1% B cpaBHenuu ¢ 4,3%) (p < 0,001).
YacroTa WHGEKITHOHHBIX OCIOXHCHHUH OblLTa 3HAYH-
TETHLHO BBIIIIE TaKke B rpyIie 2. HacToTa 0CIoKHEHUH,
CBSI3aHHBIX C XKETYHBIMU MyTSIMH, ObUIA BBIIIE B TPYII-

e 1, Ho pa3nuKe He ObLIO CTATHCTUYCCKU 3HAYMMBIM.
U3 MOBTOPHBIX BMEIIATENBCTB PEXKE BCETO BBIMOIHSITH
JPESHUPOBAHHUE, a HANOOJIee PACIPOCTPAHCHHBIMH XH-
PYPTUYECKUMU MIPOLEAYPaMU ObLTU SHIO0CKOIMYECKAs
peTporpajHas XoJlaHTHOTIaHKPEaTHKOTpa(usi ¥ Ternaru-
KOCHOHOCTOMHS Ha IeTIe 110 Py Mociie TeXHUKH «IIPOTOK
B IIPOTOKY», 00€ C pacrpocTpaHeHHOCTRIO 7%. Hanbonee
YaCTHIMH NMPUYMHAME cMepTH ObutH nHbeknus (9,2%),
cencuc (8,3%) u orropxkenue (6,1%) (Tabm. 2).

OBCYXAEHUE

Hecmotps Ha TO yTO Haubosee pacpoOCTPaHEHHBIM
TUIIOM OMJIMAPHOTO aHACTOMO3a SIBIISIETCS TeTNAaTUKOCIO-
HOCTOMHUSI «IIPOTOK B IPOTOK», BCE €I BETYTCS IUCKYC-
cuu 0 0€30MaCHOCTH 3TOr0 MeTo/Ia B ieauarpuu [ 11-13].
HexoTopsle nccnenoBaTenyu mpeaaaraiT B Ka4ecTBE Me-
ToZa BbIOOpA TeNaTUKOCIOHOCTOMMIO Ha ImeTie 1o Py,
MIOCKOJIbKY OHA CBfI3aHA C MEHbIIEH yacToTol 0Opa3o-
BaHMS CTPUKTYP U OoJiee BBICOKOH 4aCcTOTON MPHKUBIIE-
HUS TpaHcIUIaHTara. JJaHHBIX 00 MCIONBb30BaHUU STHX
METOJOB y JeTel HenocTatouHo. [lockonbKy Hanbomnee

Tabmuna 1
IlpenonepanoHHble XapaKTEePUCTUKH MAIUEHTOB
IIpenonepaoHHbIe XapaKTePUCTHKH I'pymma 1 I'pynma 2
[Ton My»XCKOH/KEHCKHUH 54/40 47/40
Bospact 2,829 + 11,5551 (0,5-8) | 2,078 +£1,5018 (0,5-10)
Bec 11,178 + 2,3343 (6-15) 9,567 +2,5209 (4-15)
Bbann o mkane PELD 15,19 £ 8,9 19,64 + 6,9
Mars 26 29
Tun noHopa Oren 16 27
ITocmepTHBIH fOHOP 49 25
Jlans v TeTs 3 6
Yacts neueHu 44 61
Tum TpancmmanTata | CIDIHT-TpaHCIUIAHTATAS 23 13
Ilenas neueHn 27 12
PFIC 31 (17,1%)
BHyTpunedeHouHsli xonecras 2 (1,1%)
Cunpgpom Kpurnepa—Haitsapa 19 (10,5%)
TuposuHemus 29 (16%)
ATpesns KeITIEeBbIBOSIINX ITyTeH 58 (32%)
3aBoseBamIe KpuntoreHusrit 9 (5%)
HCC (renmaronemtonspHas KapIuHOMa) 3 (1,7%)
AyTOUMMYHHBIN TeaTuT 4 (2,2%)
l'mnepxonecTepuHEeMus 6 (3,3%)
HeonaranpHblii renaTut 6 (3,3%)
Kucra xonemoxa 2 (1,2%)
Wupie* 12 (6,6%)
OHnedanonaTus 3 (1,7%)
JKenmynouHo-KkumeuyHoe KpOBOTEUEHHE 4 (2,2%)
OCoXKHEHUS Acrut 16 (8,8%)
I'enaropenaneHblit cuagpom (HRS) 1 (0,6%)
I'enaromyneMoHanbsHbIH cuaapoM (HPS) 1 (0,6%)

Ipumeuanue. * — 3abojeBanus, TaKHe Kak rematut, 0oje3Hb Kapomau, 00Ie3HH HAKOIJICHUS IJIMKOTCHA, rernaro0iacToma,
cunnpom Anaxwis, MSUD (6one3Hb KIICHOBOTO CHPOIIA) M METHIMAIOHOBASI AI[UICMUSL.
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pacIpoCTPaHEHHBIM THUIIOM OCJIOKHEHHH, COMTPOBOXK/Ia-
IOIIKX ATY MPOIEAYPY, SABISIOTCA OCIOKHEHHUS CO CTO-
POHBI KETYEBBIBOJSIIMNX ITyTEeH, HEKOTOPBIE UCCIEeI0Ba-
HUs OBUIA COCPEIOTOUEHBI HA 3TOM THIIE OCIOKHEHHUH.
[To maHHBIM HEKOTOPHIX HEOOJIBIIINX MCCIICIOBAHNH, Yac-
TOTa OCJIOKHEHU I CO CTOPOHBI JKETUEBBIBOASIIMX ITyTEN
Mocjie ONTHMHU3AIMNA TEXHUKH (OPMUPOBAHUS aHACTO-
MO32 «IPOTOK B MPOTOK» MPHU TPAHCIIAHTAIIUH [TCUCHH
y neteit coctaBisieT 28,6-47,7% [14, 15]. Mexny tTem
COOTBETCTBYIOLIAS YAaCTOTa JJI B3POCIBIX COCTABIISET
26,9% [16]. bonee cBexee ncciaeI0BaHKUE OKA3AII0, UTO
YacTOTa OCIIOKHEHUN CO CTOPOHBI KEITIEBBIBOISIIINX
myTeit cocrasiser 12,7% B rpynme u3 298 nereit, ko-

TOpPBIM ObLTA MpOBeeHa TPAHCIUIAHTALUA MTEYeHH OT
JKUBOTO JIOHOpPa, 75% 13 KOTOPBIX BHITIOIHEH aHACTOMO3
«TIpOTOK B MpoTok» [17]. HacToTa 3TOr0 OCIOXKHEHUS
ObUIa HIDKE Y AIIMEHTOB, KOTOPBIM BBITIOIHSIN FeNaTh-
KoeloHocTOMUIO Ha nete o Py (12,6%) B cpaBHeHUM
C TpYIION, KOTOPOIl BBHINOJHEH aHACTOMO3 METOJIOM
«1poToK B poTok» (20,2%). Kak 61 TO HE OBLI0, 3T
pa3HMIla He Oblja CTAaTUCTUYECKH 3HAUYMMOU. B aTom
WCCIIeIOBaHIH TOMUMO O00CY>KAABIIMXCS B PaHHUX pa-
0oTax HanboJee YacTo BCTPEYAIOLIUXCsl OMIIMAaPHBIX OC-
JIOKHEHUH TaKKe PacCMaTPUBAIM U CPABHUBAIIH IPyTUE
OCJIOKHEHHSI HCIIOIb30BaHHBIX CIIOCOOOB PEKOHCTPYK-
Uy xendeorseneHus. Hanbonee 4acTbIM OCIOXKHEHU-

Tabnuua 2
IMoc/ieonepanoHHbIe XapaKTEePUCTHKHU MAIMEHTOB
IlocneonepanoHHbIE XapaKTEPUCTUKH ALIUEHTOB I'pynma 1 I'pynma 2
IIpemam3onon 91 (96,8%) | 70 (80,5%)
ITorpedoBanach Llnkaocnopuu 3 (3,2%) 4 (4,6%)
UMMyHOcyTpeccuBHas | Takponmmumyc 87 (92,6%) | 67 (77%)
Tepanmst Muxkodenonara ModeTu 22 (23,4%) | 9(10,3%)
Cuponumyc 1 (1,1%) 1 (1,1%)
OCJI0)KHEHHS CO CTOPOHBI JKETIEBBIBOASIIIX Ty TeH 19 (20,2%) | 11 (12,6%)
CoCyIuCTHIE OCIOKHCHUS 9(9,6%) | 11 (12,6%)
Wudexiys 36 (38,3%) | 49 (56,3%)
Acrut 3 (3,2%) 7 (8%)
OcnoxHeHus Cynoporu 4 (4,35) 8 (9,2%)
Hapymenne paboTs! mouek 2 (2,1%) 6 (6,9%)
CepieuHo-JerouHbIe HapyIICHUS 4 (4,3%) | 21 (24,1%)
OcTpoe OTTOp)KEHHE 23 (24,5%) | 16 (18,4%)
XPpOHUUYECKOE OTTOPIKEHUE 2 (2,1%) 1 (1,1%)
Heob6XoqmMocTh He tpeboBasioch 167 (92,3%)
YCTPaHEHUS CTPUKTYPHI | UpeckoikHas ypecnedeHOuHas XONaHTHorpagus 4(2,2%)
IKCITYEBLIBOAAIINX OHIOCKONIMYECKasi PETPOrpaaHas XoJaHHOIIaHKpeaTorpadus 7 (3,9%)
myTel Wudopmanus orcyTcTByeT 3(1,7%)
He tpeboBanoch 171 (94,5%)
Heob6xonumMocTh BoccranoBuTenbHas omnepaius «IpoToOK B MPOTOK» 1 (0,6%)
XUPYPrU4eCcKOro IenarnkoeronocToMust Ha rewie o Py mocne onepanyn 7 (3,9%)
BOCCTaHOBIICHHUS «IIPOTOK B POTOK) ’
Hudpopmanus OTCyTCTByeT 2 (1,1%)
Heobxonnmoctsb He tpeboBasoch 179 (98,9%)
JApEHUPOBAHUS Wudopmanus orcyTcTByeT 2 (1,1%)
Kposoteuenne 3 (1,7%)
[lepBuuHO HE (HYHKIMOHUPYIOMINI TPAHCIIIAHTAT 6 (3,3%)
Hexkpo3 neuenn 2 (1,1%)
JlerodHas maTonorus 5(2,8%)
OTTOpXKCHUE 11 (6,1%)
Cericuc 15 (8,3%)
TIpurmsa ovepr ITodeunast HEOCTATOYHOCTD 3 (1,7%)
Cynoporu 1 (6%)
ITHeBMOHMS 7 (3,9%)
OcTaHOBKa cepAia 9 (5%)
Wnudexmus 4 (9,2%)
ITocTTpancuianTaioHHOe TuMbornponudepaTHBHOE 3a00JICBaHNE 9 (5%)
[Ipouee 12 (6,6%)
Wupopmanus OTCYyTCTByET 4 (2,2%)
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eM obomx MeTonoB Obuta mHpekus. HecMoTpst Ha TO
YTO UMMYHOJIETIPECCAHTHI B OCHOBHOM HCIIONIb30BAIUCH
y MalueHTOB TPYIIHI ¢ OMIMapHONH PEKOHCTPYKUUEH
«KOHEL B KOHEI, HH(EKIHMOHHbIE OCIOKHEHUS Yale
HaOII0JAINCh CPEAN NAllMEeHTOB, KOTOPBIM BBIIIOJIHS-
JIX TEMaTUKOCIOHOCTOMHUIO € TETIIEH, BBIKIIOYECHHON
no metoxy Py, uTo MoxeT ObITh CBA3aHO ¢ OombIIeit
MPOIOJHKUTENBHOCTHIO oneparuy. Hare nccnenoBanue
MOKa3aJ10, YTO HH(EKIMOHHBIE OCIOKHEHHUS MOCIIE OIIe-
panuu pa3Buinchk y 38% mauuenToB rpynmnsl 1 u 56%
rpynnsl 2. B gactHOCTH, OKOJI0 15% HalMX NanyueHToB
yMepiu Tn00 oT HHMEKIHH, TH00 OT cerncuca. Yacrtora
OCTPOTO ¥ XPOHHYECKOTO OTTOPKEHHs ObLIa BBHIIIE B
rpymme 1, oqHaKo 3Ta pa3HHIa He ObLIa CTATUCTHYECKH
3HaunMoi. OHUM U3 HanboJee YacThIX COCYAUCTBIX
OCJIOKHEHHH y MallMeHTOB NOCie TPAHCIUIAHTAIUH TTe-
YeHU sBJIsIeTCsl TpoMOo3 neuenounoit aprepun (TIIA),
KOTOPBIH CIIOCOOCTBYET Pa3BUTHIO OCIIOKHEHUH CO CTO-
POHBI JKeTYEBBIBOISIINX ITyTel. HekoTopele uccienona-
HUS TIPOJIEMOHCTPHUPOBAIH, YTO TPH TPAHCIUTAHTAIIUN
MeYeHH Yy B3pocibix actoTa TIIA mpu dunuapHoi pe-
KOHCTPYKIMH C BBIKIIFOUEHHEM NETIIM MeTooM Py Obla
BBIIIIE, YeM IpU (POPMHUPOBAHIH aHACTOMO3a CIIPOTOK B
MPOTOK». ABTOPBI PACLEHUIIN TeIaTHKOCIOHOCTOMHIO
Ha riemie 1o Py kak daxrop pucka TIIA [18]. Uccne-
JIOBaHMsI y I€TEH TAaKKe BBISIBUIIM O0Jiee BEICOKHH PUCK
TIIA nipu OnnrapHON peKOHCTPYKIINH C BHIKITIOUEHUEM
neru o Py (9%), yem mpu miacTUKe aHACTOMO30M
«mpoToK B mpoTok» (3,3%) [19], uTo cooTHOCUTCS C
pe3yapTaTaMu Hallero uccnenoBanus. Yactora cocyauc-
TBHIX OCJIOKHEHUH MPH IrenaTHKOCIOHOCTOMHUH Ha TIETIIe
o Py cocraBuna 12,6% B cpaBHeHMH ¢ 9,6% B rpymnme
C HAJIOXKCHUEM aHAaCTOMO3a «IIPOTOK B MPOTOK». OHOM
W3 IPUYXH, KOTOPBIE MOTJIN IIPUBECTH K TAKOW pa3HUIIE,
SBJIIETCS TO, YTO PEKOHCTPYKUMs 1o Py mpuBoauT K
KOMITPECCHH apTepHaIbHOro anacromosa [19].

B sTOM HMccaenoBaHMN paccMaTpUBaIH TakXke cep-
JIEYHO-JICTOYHBIE OCJIOKHEHUS, KOTOPBIM B PaHHHX HC-
CJICIOBAHUAX YAEISUTM MEHbIle BHUMaHuA. HekoTopble
UCCIIEI0BaHNUS II0KA3aJId, YTO YAaCTOTa AbIXaTeJIbHOM He-
JIOCTaTOYHOCTH TOCTIe TENaTHKOCIOHOCTOMUH Ha TeTIIe
o Py cocrasnsier okoio 10% [20]. Kawachi et al. Takke
MPOAEMOHCTPUPOBAIN B CBOEM HCCJIENI0BAaHUH, UTO Y
onuoro manueHTta (10%) pa3Buiack uauonaruyeckas
cepeyHasi HeI0CTaTOYHOCTb MOCIIE OTlepaLliy FeNaTHKO-
€I0HOCTOMMH Ha 1eTIe 1o Py, a neroynsle 0Ca0KHEHUS
HaOmoganuch Takke y 1 mamuenta (10%) xoropomy
BBITIOJTHEH aHACTOMO3 «IPOTOK B MPOTOK» [21]. B Ha-
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IIIEM HCCJIEZIOBAaHUHU CEpPAECUHO-JIETOUHBIE OCIIOKHEHHS
Obu1M BeIIIE B rpynme 2 (24,1%) B cpaBHEHUU € TpyN-
moit 1 (4,3%). Dta pazHUIa ABISIIACH CTATUCTUYECKU
3HauuMoii (p <0,001). Hamm ganHble HOATBEpKAAr0TCS
uccienoBanuem Stilling et al., Bkmtouasmem 139 B3poc-
JIBIX MALMEHTOB C MOBPEKACHUEM JKEITYHBIX TPOTOKOB
MOCJIe XOJNECIUCTIKTOMUHU, KOTOPHIM ObLIa BHITIOJTHEHA
BOCCTaHOBUTEJBHAS OTepaIlys FeMaTHKOSIOHOCTOMUH Ha
newie 1o Py. ABropsl coobmatot, yto y 12% nauneHros
Pa3BUIIHCH CEPIETHO-JIETOYHBIE OCTIOKHEHUS B TECUCHUE
1 mecsma mocne oneparuu [22]. S.V. McDiarmid et al. B
2003 r. ucciie1oBa M TPAHCIIAHTALIUIO TIEYEHH Y JIeTEeH.
Wx nccnemoBanre mokas3aio, 9To JOITOCPOYHBIE TIepC-
MIEKTUBBI JICTEH, KOTOPHIM MPOBOIUTCS TPAHCITAHTAITHSI
TIEYSHHU, BEPOSTHO, OYAyT OrPaHUYEHBI JOHOPCKUM ITy-
JIOM, TOOOYHBIMH 3 (heKTaMH UMMYHOJICIIPECCAHTOB U
MOTEHIMAJILHBIM Pa3BUTHEM MOCTTPAHCIUIAHTAIIMOHHO-
ro iuMdonpoudepaTHBHOTO 3a00JICBaHUS WIIH PYTUX
omyxodeii [1]. T. Kimura et al. B cBoeM ucciieioBaHuH,
BBITIONTHEHHOM B 2006 ., HA OCHOBAaHUU TPeX HaOIoIe-
HUH IPOJEMOHCTPUPOBANIH, YTO B JETCKOW TpaHCILIaH-
TaIMH [TEYEHH OT KUBOT'O POJCTBEHHOTO JOHOPA PEKOHC-
TPYKIHS )KETIHBIX ITyTEH METOIOM IIPOTOK B IPOTOK»
0Ka3zajgach BO3MOXKHBIM M O€30MacHBIM METOJIOM [6].
Y. Shirouzu et al. cpaBHHBaIM pe3yabTaThl TeNaTUKO-
EIOHOCTOMUH Ha TeTie 1Mo Py m aHacTomo3a «IpoTok
B ipoTok» B 2008 1. VIX pe3ynpTarsl MOKa3alu, YTO UX
XUpPyprudeckas TEXHHUKA C UCTIONE30BaHNEM OUIIHapHO
PEKOHCTPYKIIMH «ITPOTOK B IIPOTOKY Y PEIUITUEHTOB Be-
coM He O0osee 10 KT maeT MpeBOCXOMHBIC PE3YITBTATHI C
HU3KOM YaCTOTOUN OCJIOXKHEHHUM CO CTOPOHBI KEJTYEBBIBO-
ISAIUX Ty TEeH, BKITIOYAst IOATCKAHUE U CTPUKTYPHI [2].

3AKAIOYEHUE

Hamre nccnenoBanre mokas3ano OTHOCHTEIHHO BbI-
COKYIO YaCTOTY IOCJIEONEPaIlMOHHON UHPEKITUH, MaK-
CUMAITBHYIO CPEH MAaIMeHTOB, KOTOPHIM IPOBOANIIACH
TeTaTHKOCIOHOCTOMHS Ha TieTiie 1o Py. 3a nckiroueHnem
OCIIOKHEHHI CO CTOPOHBI JKEITIEBBIBOISAINX MyTEH, KO-
TOpBIE B OCHOBHOM HaOIIOIAJIVCh B TPYIIIIE C OMITMapHBIM
aHACTOMO30M «ITPOTOK B ITPOTOK», APYTHUE OCIOKHEHHS
yale BCTPEYaINCh B TPYIIE TeNaTHKOCIOHOCTOMUH Ha
netse no Py.

Asmopbt 3aa6110m 06 omcymcmeuu
KOHGhIuKma unmepecos.

Cmamows nocmynuna 6 pedaxyuio 26.01.2021 a.
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INTRODUCTION

Liver transplantation (LT) is an established curative
therapy for acute or chronic liver failure or liver meta-
bolic disease. Survival after LT has improved signifi-
cantly in developed countries and this has increased the
awareness of this treatment modality in the developing
world. The development of newer immunosuppressive
drugs, refinements in operative technique, improved or-
gan preservation, advances in allied service specially
anesthesia and intensive care have contributed to a dra-
matic improvement in the survival of these patients. It
is essential to encourage both the child and the family
to return to a normal life as far as possible. Most of the
children who survive liver transplantation will achieve
nutritional rehabilitation and a normal lifestyle. Most will
enter puberty normally, and fertility is normal. Pediatric
liver transplantation has been evolving over recent deca-
des. The developments in reduced sized grafts and living
donor liver transplants have significantly reduced morta-
lity rates for pediatric patients suffering from end-stage
liver disease [1, 2]. However, despite continuous impro-
vements in surgical techniques, biliary complications
including leakage from biliary radicals, anastomotic
leaks, and strictures are still associated with significant
morbidity and mortality occurring with an incidence of
10% to 50% [3, 4]. Although transplant-related biliary
complications are not associated with decreased pati-
ent survival in pediatrics, these complications do cause
considerable morbidity, increased length of stay, need
for increased operative and non-operative interventions,
and occasionally re-transplantation. Historically, the bi-
liary anastomosis has been termed the Achilles heel of
orthotopic liver transplantation [5]. Complications such
as leakage, stricture, fistula, infection, and cast formati-
on led to the evolution of new technical methods. Early
biliary reconstructions were performed using loop chole-
dochojejunostomy and Roux-en-Y hepaticojejunostomy,
as well as using the gallbladder as a conduit. In the 1980s,
duct-to-duct choledocho-choledochostomy drainage over
a T-tube became the most popular technique. During the
past two decades, duct-to-duct anastomosis without a T-
tube has become the primary method of reconstruction.
With the advent of living donor liver transplantation in
the 1990s, reconstruction without enteric anastomosis
has been performed (5). Although Roux-en-Y hepaticoje-
junostomy has been the standard procedure in LDLT, the
disadvantages of this technique are a comparatively long
operative time and higher risk of contamination due to
construction of the Roux-en-Y limb. Theoretically, Duct-
to-duct biliary reconstruction has some benefits when it is
compared with the Roux-en-Y procedure, namely no ma-
nipulation of the gastrointestinal tract, a shorter operative
time and allowing for easy endoscopic access to the anas-
tomotic site if complications arise. It is the standard tech-
nique of choice for biliary anastomosis in cadaveric liver
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transplantation. When the duct-to-duct technique can be
employed for LDLT, an extra-intestinal anastomosis can
be avoided, the continuity is more physiologic than that
of RYHJ, and preservation of the sphincter function of
the lower bile duct may reduce the risk of enteric reflux
into the biliary tract. Also, Duct-to-duct biliary recons-
truction is mostly the standard technique in adult liver
transplantation. On the other hand, the predominance of
biliary atresia along with the technical challenges related
to the small size and fragility of recipient’s duct in the
pediatric age population have made Roux-en-Y hepati-
cojejunostomy far more common. There are still a lot
to learn and there are future challenges to improve liver
transplantation techniques. The evolution of the field of
liver transplantation has resulted in improved patient
outcomes. A paucity of data exists for the outcomes of
these two techniques [10]. The aim of this study was to
compare the outcomes of duct-to-duct vs. Roux-en-Y
hepaticojejunostomy biliary anastomoses in pediatric
liver transplant recipients below 15-kg.

METHODS

In this single-center retrospective study, all children
less than 15 kg that have undergone liver transplantation
at Nemazee Hospital Organ Transplant Center affiliated
with Shiraz University of Medical Sciences from 2009
till 2019, were enrolled. Over a 10-yr period, 181 liver
transplants were performed in patients with two tech-
niques including duct-to-duct (Group 1) vs. Roux-en-Y
hepaticojejunostomy biliary anastomoses (Group 2). The
electronic medical record was used to collect patients’
characteristics including age, medical history, details
of transplantation surgery, and postoperative hospital
course. Postoperative information collected included pa-
tient and graft survival. Data were expressed as means +
standard deviation. Fisher’s exact test, unpaired ¢ tests,
and the log-rank test were used for statistical analysis.
P values less than 0.05 were regarded as significant. All
liver recipients, of a whole or partial liver graft, weigh-
ting less than 15 kg were included. All data were collec-
ted from patients’ medical records, operative notes, and
post-transplant follow up notes. Demographic data such
as age, sex, weight, primary diagnosis, PELD (pediat-
ric end-stage liver disease) score, previous biliary tract
surgeries, type and weight of graft, type of donor, date
of transplantation, graft ischemia time, operative time,
biliary and vascular complications were collected. Pati-
ents were divided into two groups based on the type of
biliary anastomosis done during surgery: duct-to-duct bi-
liary reconstruction and Roux-en-Y hepaticojejunostomy
biliary reconstruction. Duct-to-duct biliary anastomosis
was preferably performed whenever it was thought to
be technically feasible by the operating surgeon. Biliary
complications including biliary leaks, strictures, or deve-
lopment of cholangitis were recorded. Biliary leaks from
anastomotic sites were diagnosed based on cholangio-
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grams and were considered as significant complications
if any further intervention was deemed to be necessary.
Biliary strictures were diagnosed based on cholestatic
trend of liver enzymes suggestive of a stricture in ad-
dition to a confirmatory cholangiogram demonstrating
the presence of a stricture. Cholangitis was considered
in any patient developing fever or raised level of white
cell count with elevated bilirubin. Vascular complica-
tions consisted of hepatic artery thrombosis or stricture.
Both vascular complications were initially diagnosed by
Doppler ultrasound with further confirmation of arterial
stenosis by angiogram. Mortality rate of two groups were
also considered. Student’s t-test and Pearson’s chi-square
were primarily used to compare both groups. Further sta-
tistical analysis was performed using Fisher’s exact test
with the Freeman—Halton extension when appropriate.

RESULTS
Pre-operative characteristics of the patients

Overall, 94 patients had duct to duct anastomosis
(group 1) from which 46 expired and 87 cases had Roux-

en-Y hepaticojejunostomy (group 2) from which 43 cases
passed away. The mean age of the patients was 2.468 +
1.5711 year (0.5-10) and their mean weight was 10.403 +
2.5501 Kg (4-15). The most common underlying disea-
ses were biliary atresia (32%), PFIC (17.1%) tyrosinemia
(16%) and Crigler-Najjar (10.5%). The most common
complication before the surgery was ascites with a pre-
valence of 8.8% in our patients. The mean PELD scores
in group 1 and 2 before surgery were 15.19 + 8.9 and
19.64 £+ 6.9 respectively. Out of 94 patients in group 1, 44
underwent partial liver transplantation, 23 experienced
split transplantation and 27 had whole organ transplan-
tation. The corresponding numbers in the group 2 were
61, 13, and 12 patients. The most common donor relation
in group one was DD and in group 2, mothers were the
most donors. The complete pre-operative characteristics
of patients are listed in table 1.

Post-operative characteristics

Prednisolone and Tacrolimus were the most required
immunosuppressive used in both groups. Our data show-

Table 1
Pre-operative characteristics of patients
Pre-operative characteristics Group 1 Group 2

Male/Female 54/40 47/40
Age 2.829 £ 1.5551 (0.5-8) 2.078 £ 1.5018 (0.5-10)
Weight 11.178 £ 2.3343 (6-15) 9.567 +2.5209 (4-15)
PELD score 15.19 £8.9 19.64 + 6.9

Mother 26 29

. Father 16 27

Donor Relation DD 49 25

Uncle or Aunt 3 6

Partial 44 61
Graft type Split 23 13

Whole organ 27 12

PFIC 31 (17.1%)

Intrahepatic Cholestasis 2 (1.1%)

Crigler-Najjar 19 (10.5%)

Tyrosinemia 29 (16%)

Biliary Atresia 58 (32%)

1 o

Underlying disease Ercygtogemc 39(54?7?/1)

Autoimmune Hepatitis 4 (2.2%)

Hypercholesterolemia 6 (3.3%)

Neonatal Hepatitis 6 (3.3%)

Choledochal Cyst 2 (1.2%)

Other* 12 (6.6%)

Encephalopathy 3 (1.7%)

GI bleeding 4 (2.2%)
Complications Ascites 16 (8.8%)

Hepatorenal Sx 1 (0.6%)

Hepatopulmonary sx 1 (0.6%)

Note. * Other: the underlying diseases which contain problems like hepatitis, Caroli, glycogen storage disease, Hepatoblasto-

ma, Alagille syndrome, MSUD and Methylmalonic acidemia.
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ed that the patients who need Prednisolone, Tacrolimus
and Mycophenolate in group 1 were significantly more
than group 2 (P value <0.05). The most prevalent com-
plication after the surgery was infection in both groups.
cardiopulmonary problems were significantly higher
in group 2 (24.1% vs 4.3%) (p < 0.001). The rate of
infection was significantly higher in group 2, as well.
Although the rate of biliary complications was higher
in the group 1, this difference was not statistically sig-
nificant. The least needed re-operation was drainage of
the collection and the most prevalent surgical procedures
were ERCP and Roux-en-Y Hepaticojejunostomy after
Duct to Duct, both with the prevalence of 7%. The most

common causes of death were infection (9.2%), sepsis
(8.3%) and rejection (6.1%) (table 2).

DISCUSSION

Despite the fact that the most common type of biliary
anastomosis is duct to duct hepaticojejunostomy biliary
anastomosis, there is still discussion about the safety of
this method in pediatrics [11-13]. Some studies sugge-
sted Roux-en-Y hepaticojejunostomy as the method of
choice as it is associated with lower stricture formation
and higher graft survival. There are not enough reports
on using these methods in children. As the most preva-
lent type of complication followed by this procedure is

Table 2
Post-operative characteristics of patients
Post-operative characteristics Group 1 Group 2
Prednisolone 91 (96.8) 70 (80.5)
) Cyclosporine 3(3.2) 4 (4.6)
Immunosuppressive Tacrolimus 87 (92.6) 67 (77)
treatment requirement
Mycophenolate 22 (23.4) 9 (10.3)
Sirolimus 1(1.1) 1(1.1)
Biliary Complications 19 (20.2) 11 (12.6)
Vascular Complications 9 (9.6) 11 (12.6)
Infection 36 (38.3%) 49 (56.3%)
Ascites 3 (3.2%) 7 (8%)
Complications Convulsions 4 (4.35) 8(9.2%)
Renal problems 2 (2.1%)) 6 (6.9%)
Cardiopulmonary problem 4 (4.3%) 21 (24.1%)
Acute Rejection 23 (24.5%) 16 (18.4%)
Chronic rejection 2 (2.1%) 1(1.1%)
No Need 167 (92.3%)
Bile duct dilatation PTC 4 (2.2%)
requirement ERCP 7 (3.9%)
Missing 3 (1.7%)
No Need 171 (94.5%)
Need for surgical repair Duct to Duct repair 1 (0.6%)
Roux-en-Y Hepaticojejunostomy after Duct to Duct 7 (3.9%)
Missing 2 (1.1%)
Need for drainage No Need 179 (98.9%)
of the collection Missing 2 (1.1%)
Bleeding 3 (1.7%)
PNF 6 (3.3%)
Liver Necrosis 2 (1.1%)
Pulmonary Problems 5(2.8%)
Rejection 11 (6.1%)
Sepsis 15 (8.3%)
Renal Failure 3 (1.7%)
Cause of death Convulsion 1 (6%)
Pneumonia 7 (3.9%)
Cardiac arrest 9 (5%)
Infection 4 (9.2%)
PTLD 9 (5%)
Other 12 (6.6%)
Missing 4 (2.2%)
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biliary complication, some studies focused on this type
of complication. The biliary complication rate after op-
timizing duct to duct anastomosis has been reported to
be around 28.6-47.7% in children based on some earlier
small reports [14, 15]. Meanwhile, the corresponding rate
for adults was reported 26.9% [16]. However, A more re-
cent study indicated a 12.7% rate of biliary complication
in a group of 298 LDLT pediatrics, 75% of which had
undergone duct to duct anastomosis [17]. The prevalence
of this complication was lower in patients who have
undergone Roux-en-Y surgery (12.6%) compared with
the duct to duct anastomosis group (20.2%). However,
this difference was not significant.

In this study, in addition to biliary complication,
which is the most common complication discussed in
previous studies, other complications related to these
procedures were also discussed and compared. The most
prevalent complication in both techniques was infection.
Despite the fact that most of our immunosuppressive
agents were mostly used in the DD group, the rate of in-
fection was higher among Roux-en-Y patients which can
be related to the higher length of the operation time. Our
study indicated that around 38% OF DD group and 56%
of Roux-en-Y group developed infection after surgery.
More specifically, about 15% of our patients died either
from infection or sepsis. Acute and chronic rejections
both showed higher rates among DD group. However,
these differences were not significant. One of the most
common vascular complications in liver transplant pa-
tients is Hepatic artery thrombosis (HAT), which has
been identified as a cause of biliary complication. Some
studies have shown that the incidence of HAT in Roux-
en-Y reconstruction was higher than DD anastomosis in
adult liver transplantation and have identified Roux-en-Y
surgery as a risk factor for HAT [18]. Studies in children
have also found the higher rates of HAT in Roux-en-
Y reconstruction (9%) than its prevalence in DD ana-
stomosis group (3.3%), which was consistent with our
study [19]. The prevalence of vascular complications
in Roux-en-Y surgery group was 12.6% compared with
9.6% in DD group. One of the reasons that might cause
this difference is that Roux-en-Y construction leads to
compression of the arterial anastomosis [19]. The cardi-
opulmonary complication was also one of the significant
complications in this study that has been less noticed in
previous studies. Some studies have shown a prevalence
of respiratory failure following Roux-en-Y hepaticojeju-
nostomy is about 10% [20]. Kawachi et al. also showed
in their study that one patient (10%) had idiopathic car-
diac failure following Roux-en-Y surgery and pulmonary
complications observed in one patient (10%) who have
undergone duct to duct anastomosis [21]. In this study,
cardiopulmonary complications were higher in Roux-
en-Y surgery group (24.1%) compared with the duct to
duct anastomosis group (4.3%). This difference was sta-
tistically significant (p < 0.001). Our finding is supported
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by Stilling et al’s study on 139 adult patients who had
bile duct injury during cholecystectomy and underwent
repaired Roux-en-Y hepaticojejunostomy. They reported
that 12% of patients developed cardiopulmonary com-
plications in less than a month after surgery [22]. S.V.
McDiarmid et al. in 2003 investigated the liver transplan-
tation in children. Their study revealed that a long-term
outlook for children receiving liver transplantation is
likely to be limited by donor supply, the side effects of
immunosuppressive drugs and the potential development
of post transplantation lymphoproliferative disease or
other tumors [1]. T. Kimura et al. in their study which
was performed in 2006 about Feasibility of duct-to-duct
biliary reconstruction in pediatric living related liver
transplantation (Report of three cases) demonstrated that
duct-to-duct biliary reconstructions in pediatric seemed
to be feasible and safe [6]. Y. Shirouzu et al. compared
the outcome of Roux-en-Y hepaticojejunostomy and
duct-to-duct anastomosis in 2008. Their results showed
that their surgical technique using DD in recipients weig-
hing no more than 10 kg produced excellent outcomes
with a low incidence of biliary complications, including
leakage and stricture [2].

CONCLUSION

Our study showed a relatively high rate of post-ope-
rative infection which was the most among patients who
had undergone Roux-en-Y hepaticojejunostomy. Except
from biliary complications which were mostly observed
in DD group, other complications were more common
among Roux-en-Y group.

The authors declare no conflict of interest.
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