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Table 1 Demographics of recipient and donor

Recipient Donor
Patient demographics
Age (year) median 325 (17-55) 260 (8-47)
(range)
Gender (M/F) 17/11 10/18

BMI (kg/m2) median 19.1 (160-29.3) 22.0(14.7-33.3)
(range)

Surgical variables
CIT (min) median
(range)

WIT (min) median
(range)

Outflow
— Portal (SMV) 10
— Systemic (IVC) 19

320 (196-555)

30 (22-50)

57kg) T, body massindex (BLF, BMI) % 16.0~
29.3kg/m’ (fp 9L fii : 19.1kg/m?) TdH - 72. 28
Bl 26 B (93%) HSEERIHTIZAT & 2D BIIE T4l &
ZTBY, WEOBEIZFH33E/ ATH o
7o, BURE (Fig. 1) (ZEBHEBEREDS 17 61 (R
1461, ZF4i 3610), NEEEREA 4D 9 B (e etk
T M:A% /N B 289 (CIIPS) 7 %Y, microvillus inclu-
sion diseasel B, BUFHRIER; 9 1 191), MEEGIEZS
Y260 NI A 161, & — FF—iEfEdEl
Bl) THoiz. BEHEEREO 17 Bk 11 FIE5ERA
N3 7 <, BRD 6 B ERAF/NE AT 50cm LT &
B D AR L Wz OB OIS & L7z,

AL D BRI IE RO ER IR (total par-
enteral nutrition ; AN, TPN) THHLTHEY,
LBloARERGREZEDHHL TV BiiETo
TPN #id 0~288 7 H (P35 419H»H) <, *
HRABISIET 7 £ A TE BHIRON %310 41
T, HULEHIR S 7 — 7 VAZRE D 4 D K B E A
4B, IFFERBRE 2% 6 B, il 1T 1K 8k 20 A B 2%
5BIT, ZoM4BITH- 7.
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ETHRE, KRR &ZEF L 7.
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BAIZ 9 RTHE K — % W Tirv, BT
4%, CHIFE, b MRIEAREY 4 VX (HIV) idwv
FThBEHETHhoz MEAIE—F L Tw A5,
b M FEHRE A AR (HLA) E—HLTw
RV, R —OERET 8~47 i (Il © 265 %)
T, BMI (& 14.7~33.3kg/m* (1 e : 22.0kg/m”)
Td o7z (Table 1). B&#MIIE FF — BRI/
o RMoAHE, FHEOMRE, HE)RIEEhES) %
EERMERL, BHESBEERMEO 22 & 2
RBLz 777 MCHEN WX, FTRE
BETF 22— 72 ohidR 250 ABETHEN%
Ve L, FEEEEEIROMRILSS 7T 7 b2 HE
Wk, MEFWICIER L7z #ERMIE Celsior™ % 27
BRI, UW™MiE%E 2 BRI W,

LY ¥y bOT

A2 Fig. 2 12”9, LY EIL Y FOFMITIE
HYIFTIT ) 2%, LERE IV b Bk 2
7o, RHBEEER (MIRR) b L IZEHEKH)
IR, TREIR (BIEBR) % BERIR OB M TRk
L, 797 boWEatiol., LERYGAE, K
F—ORBBEIRZ ME 777 & LTHWT,
MEWEICFH L7z, BEOYEIET T 7 ol
ki ZEZ LYy P L dEMEREY
AL, RLMMBm L ER L7, efkIc
VRS %28, BFIIREF 2 —T% 777 MC
HELTWS, BEEEOMSITIRIUIG U CEEH
S, ZWIMNEHSE, A v ¥ amHW-BE, R
BHOWI N TITo72. &8, BEEOMSIE
itk 1 4EDL ERGBZICRE L TR HEDOARTH
ZkEL7.

JE A A B

VRO /NGBAEIC BT D RERIHI B R T
ZLTWw5. #iiZ daclizumab (Zenapax™) %
induction T#¢45-L, tacrolimus (M 7 71 10~15
ng/mL) & 7L F=vo v Z#EREICH .
2002 4E PLF 1 3212 alemtuzumab (Campath™) %
JAv, A antithymocyte globulin (Thymoglobu-
lin™) % induction T¥5-L, HEFIIZKEZD
tacrolimus ( b 5 7% 8~12ng/mL) % H\ % J5ik
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Fig. 1 Original diseases for the indication of isolated intestinal transplantation (n = 28).

Intestinal failure: 9 cases (32%)
—Chronic idiopathic intestinal pseudo-obstructio

: (CIIPS) 7 cases
—Miicrovillus inclusion disease 1 case
—Radioenteritis 1 case

Fig. 2 Schema of isolated intestinal transplantation.
The aortic cuff of the superior mesenteric artery is
anostomosed end-to-side to the infrarenal aorta of
the recipient using vascular graft. The superior
mesenteric vein or portal vein can be anastomosed
end-to-side to the recipient inferior vena cava or
portal vein. Abbreviations : IVC ; inferior vena ca-
va, SpV ; splenic vein.

Portal vein

A L7 BHEEEZNES TV EREHRR
tacrolimus 2 & % RI/E M % 58 ® 72 fE #1121 si-

Tumor of the intestine: 2 cases (7%)
—Gardner syndrome 1 case
—Diffuse intestinal angiomatosis 1 case

Short bowel syndrome 17 cases (61%)
—Ischemia 14 cases

(thrombosis, volvulus, trauma)

—multiple surgery 3 cases

(Gardner syndrome)

Fig. 3 Abdominal wall transplantation for patients
who had difficulties for direct closure of the abdo-

men after intestinal transplantation.

rolimus (loading dose 1 5mg/m?) % B#%5 L,
b Z 7fiix 10mg/mL = HEZ & L7z,

AL OIS DBEHIE X — A NBLEE (Pen-
tax Precision Instrument, EG-3430Z) % M\, 7
77 MEBEOME Rl L 72, Mo 14 61121
Cytoscan™ (Cytometric, Philadelphia, PA,
USA) 12 & 2EDFMN b R A7z WML
Bhitk 1 200 FTIdHE 2 ATV, BB A M< &
D % B OHE % R0 B EKI T - 72, F 72,
HRBEMRET L2 T 7 bOEREZITY, MRk
SIEMR OF L MR L 72, S Z 5D 5
BaiE, 2704 ROV ARRERITI A, AT
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Fig. 4 Patient and graft survival after isolated in-
testinal transplantation. Cumulative 1-, 3-, and 5-
year survival rate in patient/graft showed
93%/81%, 81%/81%, 74%/71%, respectively.
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Fig. 5 Patient survival rate after isolated intestinal
transplantation represented by induction therapy.
Survival between alemtuzumab induction and da-
clizumab induction did not show any difference.

100 4 T — — — — — —

80 1

Alemtuzumab vs Daclizumab; p=0.78
60

Cumulative patient survival rate (%)

A + Low dose Tacrolil (n=19)
40 1 Daclizumab + Tacrolimus + Steroids (1=8) ~ =ss====x
Tl lobulin + Low dose T: (n=2) m—
20
04
T T T T T T
0 500 1000 1500 2000 2500

Days after ITx (days)

29 BHDI L, 5BHIZ/NGICAEEEE 2B L
TR L 72 il 24 BEAHIE FRE TR A2 (A5 2t 1 2 4
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JERE D B I3 B EE & 22 BN, JJE o A D B
Z 160 (ZHIMES) 12, Ay ¥azHn-BM
% 3Bz, JEREORH (Fig.3)" % 3BT - /2.

Daclizumab induction {2 X % 5 2 0 1) 92 355 1%
2001 4E F T 6B B X UV 2002 4E LLEE 1E 2 611
1To72. 2002 4ELLFEIX 22 ) 23 B2 4T - 7228,
alemtuzumab induction (% 19 f#, antithymocyte
globulins induction & 2 % {2 & 17 L 7z. #lF £ 30
HUNOBEFLTILED R h o 7278, 1 BIFIEH
RIS D 70tk 24 HEWC 797 b o217 -
7z.

EEORE/ 7T 7 N 1TEEFEIZI3%/81%
T, 34EDT81%/81%, 5AENT4%/T1% TH -7z
(Fig. 4). $ 7=, BAIZH W72 EMIHEFINIC X 5
HAF 55 % & % &, antithymocyte globulins in-
duction X 2B L2 7% <, ZORRIIHEIZTE
w3, daclizumab (IR 5 HJefi 2,064 H)
B & Valemtuzumab (8 22 # 1 5 o & i 536
H) induction Tl EEAEGFRICHEEE 2R D%
»o7z (p=0.78) (Fig.5).

FEH SO

itk 30 H LN OFEHESOSI1E, 13 BlZEED S,
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Fig. 6 Zoom endoscopic evaluation of the intestinal allograft. Left picture demonstrated

when the allograft did not show any signs of rejection. Right picture demonstrated acute

rejection. Widening of the crypt and its redness (white arrows) was observed.

Fig. 7 Macroscopic view of the severe rejection af-
ter intestinal transplantation. Rejection episode
could not resolve after steroid pulse therapy and
OKT3 administration, resulting in removing allo-
graft 24 days after intestinal transplant. Histopa-
thology showed flattened villi with severe infiltra-
tion of the inflammatory cells.

Mits 34 125+9.0 H CTIIE L 7. Fig. 6 123K
WL B 7T 7 MHiEZ/RT. £D Figure &
WEBD 5T, BEOIKRELRDT, 1EIT
EWIRETHBH, ATREELRREL T
BY, BEOWK, RBKRzRo, BEOHMKL
ZRT. 3B 1L FIE AT T A ROV AHET

R 72785, 26113 OKT3 5.2 08 L 141
BB LD o0, o 161 OKT3 %5 T ik
FPOs 3tk ERY (antithymocyte globulins 12 &
% induction %17 o 729EH]), HAHITIZE 24 9
HIZZ 77 bodili 217> 7 (Fig. 7). ZO%EH
b —HTPNICK B EHCTRES T/, H3E
BICHBMZ TV, BEERGE BAT RTINS
gLy, EFOEDMRENTN S,

RS ST

AR O GRER R E, S POEREEL
7oAt 30 H LA M M &G iE 1, 29 RIS K
L1961 (66%) T LN, BAiEFY99+71
HTHRAEL TV, T/, itk 180 H £ TORILE
B, 29 BROCK L, MIBEEYES 72 2
V—F#EH 25V — F/#H), 9b241¥
YV — K (33%) 28HkliLsiETd - 72, Induction ther-
apy B & B IR EAYE O TERICH EA2 TR
Lotz (p=056).

A 5 33 g 391
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L7z b (YLl © 400 H) O TH - 72,
FER & U TIERILAEAS 3 B, 7 A~XVF ) A2 &
BRigA2 6], CMV 3212 & 5255 Lo5 1 6
T, ZBIEGEICHM L TWe &b, Bk
yosBagEtEs R (PTLD) % 2 B2, 1611 ri-
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tuximab ®HEHEE, H 9 16 rituximab 12 & %
ERZIHETBRZ T, 1BAEFLTWS
23, 1 ENEMUmAE (Aj) T L7z, EFERO
FHE RS LMt 1 ABPNICIZIZ P TR
LEWNTEX Tz, 5612, it 1FEMUEZRE
L, TPN 2 S#EBLAYE ST\ B ERIZ 22 Bl
19 51 (86%) T, %5 3 BNIBAE b MUME D G HE,
757 MEEONBALIZ X ), TPN 12 X % %385
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£ =

INGRERE D IS & 72 2 AN NG AN A3 A
SEMERE & NGREBEAR SIS KB TE B, ITR O
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DT AEA F, EHEREEI HL. —F, A2
TlEHhihiens, ERERR, BV RS I %
HOTH Y, CIPS, MEHgEA TV 5. HFf}
TIEBRAZRNGE L LTSS, 030 B ik
BV EE) b4 L, T CIPS &% -5
THY, FEERREIIKT 2 /MR L
TWwin,

NGB REAR AR 3 B SRAF IR L LTl
TPN OEAHNET, KESLEBMRE OG- THEMED
MEREDSUIREE 2o CTBY, SFEFHRTRTHL
kA 7 — 7 Vo RMEO®FE, TPN OiEfT b 17
bTwa?Y, F /-, EIEEER I, R
B RBANOBATRY, /G T 2 E TR
i 72 & OHVEHEEY, symbiotics #EiE KO
T 2 RIE 5 A I3 25T b 1, intestinal re-
habilitation D&Y HEA SN TV 5.

SWREREREIC BT 5 TPN 205 OBERLICEI L T
WL OPREDITON TV B A, FFICHEDHR
FE WL OYGER /NG e DA I X
D, TPN %5 OEEBLO S22 L L7z, BT,
B E FHRAF ) TUEERAR /N A% 25em BL b, YIERI
Tl 40cm D ECHEBT L ST TWwW3728, &
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NGB, Bl L7 S F S F RiEEEEEA
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ADPDFCHE LAREE L TChwihho e/, £
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A7 { & daclizumab B & U alemtuzumab T
FREREICED ) W EBHL L R o7
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o FEIEIEER R L i L R < 2w, 2085
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F MO EBRENE R LTBY, NGB R
BHEE L ORI 2720 BB DIRED NRE &
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B A D/ B AL, induction therapy D3
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Clinical Experience of Isolated Intestinal Transplantation in Adult :
A Report of 29 Consecutive Series

Takuya Kimura, Augusto Lauro, Matteo Cescon,
Chiara Zanfi, Antonio Daniele Pinna and Masahiro Fukuzawa®
Liver and Multiorgan Transplant Unit, S'Orsola-Malpighi Hospital, University of Bologna
Division of Pediatric Surgery, Department of Surgery, Osaka University Graduate School of Medicine*

Introduction : We review our work in adult intestinal transplantation at a European single center. Patients
and Methods : In the last 7 years, we have conducted 29 isolated intestinal transplants in 28 adults whose un-
derlying diseases were short bowel syndrome (17), intestinal failure (9), and intestinal tumors (2). Transplant
indications were loss of venous access (15), recurrent sepsis (12) and electrolyte fluid imbalance (5). Immuno-
suppression was based on monoclonal antibodies using induction therapy. In the early period, daclizumab was
used for induction, and tacrolimus and steroids were administered for maintenance. After 2002, we applied
alemtuzumab or antithymocyte globulin as an induction agent with low-dose tacrolimus monotherapy mainte-
nance. Results : Median follow-up was 977 days. Actuarial 5-year patient survival was 74% and graft survival
71%. Death was caused by sepsis and graftectomy mainly by rejection unresponsive to anti-rejection therapy.
Among the 22 recipients alive, 19 (86%) have normal bowel function with a regular diet without parenteral
support. Conclusions : Isolated intestinal transplantation in adults had 5-year patient and graft survival rates
similar to those in other solid organ transplantation. Intestinal transplantation thus appears to be an effective
alternative in patients with intestinal failure and/or short bowel syndrome : however, further study is needed
to establish as standard treatment.
Key words : intestinal transplantation, small bowel transplantation, short bowel syndrome, intestinal failure,
total parenteral nutrition
(Jpn J Gastroenterol Surg 41 : 1883—1891, 2008)

Reprint requests : Takuya Kimura Division of Pediatric Surgery, Department of Surgery, Osaka University
Graduate School of Medicine
2-2 Yamadaoka, Suita, 565-0871 JAPAN

Accepted : May 21, 2008

©2008 The Japanese Society of Gastroenterological Surgery ~ Journal Web Site : http : //www.jsgs.or.jp/journal/



