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Current Status of Intestinal Transplantation in Japan

T. Ueno, M. Wada, K. Hoshino, Y. Yonekawa, and M. Fukuzawa

ABSTRACT

The development of total parenteral nutrition (TPN) has dramatically improved the
prognosis of patients afflicted with intestinal failure. However, TPN-related complications,
which remain a problem for patients with intestinal failure can be addressed by intestinal
transplantation, which can significantly improve their prognosis and quality of life. The first
intestinal transplantation in Japan occurred in 1996. Of the 17 intestinal transplantations
performed to date, six were obtained from deceased donors and 11 from living donors. The
primary indications were: short gut syndrome (n = 8), intestinal function disorder (n = 7),
and retransplantation (n = 2). In our experience, the 1-year and 5-year patient survival
rates are 87% and 69%. All nine patients receiving transplants in the last 7 years have
survived, which seem to be acceptable results for the treatment of intestinal failure.
Relatively few intestinal transplantations have been performed to date, mainly due to the
lack of national health insurance coverage for the procedure and the ban of the use of
donors below 15 years of age. Liver failure patients are also ineligible because liver-
intestine or multiorgan transplants are not allowed by current guidelines. Case numbers
may increase in the future as the result of allowing for pediatric donors in the new Act on
Organ Transplantation, which went into effect in July 2010. We continue to work on

reforming national insurance coverage to cover multiorgan transplantations.

HE PROGNOSIS FOR SHORT GUT SYNDROME
and intestinal failure has improved dramatically owing
to the development of total parenteral nutrition (TPN).
However, TPN-related complications, such as central ve-
nous catheter infection, thrombosis of venous access, and
parenteral nutrition-associated cholestasis, are still major
problems for patients with intestinal failure. Intestinal
transplantation can significantly improve their prognosis
and their quality of life.

The first intestinal transplantation in Japan was per-
formed in 1996. As of September 2010 the total number of
intestinal transplantations in Japan has reached to 20 cases.
Herein we have reviewed the current status of intestinal
transplantation in Japan and discussed existing issues.

METHODS

The Japanese intestinal transplantation registry was updated and
published in 2009.! Data up to June 2010 were added from
institutions performing transplantations. Herein we have reviewed
the patient profiles, procedures, and outcomes of Japanese intes-
tinal transplantation based on currently available data. Data were
analyzed using the JMP software package, version 8.0 (SAS
Institute, USA).

© 2011 by Elsevier Inc. All rights reserved.
360 Park Avenue South, New York, NY 10010-1710

Transplantation Proceedings, 43, 2405-2407 (2011)
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RESULTS

In Japan, 17 intestinal transplantations were performed on
15 patients by June 2010. Six cases involved deceased
donors; the others, living related donors. The annual num-
bers of intestinal transplantations, according to organ do-
nation type, are shown in Fig 1.

There were nine male and six female recipients. The age
distribution of the recipients is shown in Fig 2. Two-thirds
of the patients were over 7 years old. The indications for
intestinal transplantation are shown in Fig 3. Approximately
half of the patients had conditions that result in short gut
syndrome. Most patients received isolated intestinal trans-
plants. There was one simultaneous liver-intestine transplan-
tation from a living related donor. However, there was one

From Pediatric Surgery, Osaka University (T.U., M.F.), Osaka,
Japan; Pediatric Surgery, Tohoku University (M.W.); Surgery,
Keio University (K.H.); HBP Surgery and Transplantation, Kyoto
University (Y.Y.), Kyoto, Japan.
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Fig 1. Number of intestinal transplantations by year and
source. DD, deceased donor; LRD, living related donor.

isolated case of intestinal transplantation followed a living
related donor liver graft.

Patient and graft survival as of August 2010 are shown in
Kaplan-Meier plots (Figs 4 and 5). The 1-year and 5-year
patient survival rates were 87% and 69%, respectively.
These rates were comparable to those from the interna-
tional intestinal transplant registry. Moreover, there was
100% survival among the nine patients whose transplanta-
tions were performed in the last 7 years since September
2003. Three patients died due to infections. There was one
mortality due to posttransplant lymphoproliferative disease.

Graft function in terms of TPN-dependence was excel-
lent. All patients became TPN-free after intestinal trans-
plantation, although 55% of patients require continuous or
intermittent intravenous fluid support. However, peripheral
intravenous fluid therapy is not life-threatening.

DISCUSSION

The outcomes of intestinal transplantation have been im-
proving. In our experience, the l-year and 5-year patient
survival rates were 87% and 69%. All nine patients receiv-
ing transplants in the last 7 years have survived which are
considered acceptable results for the treatment of intestinal
failure. Our results in Japan are comparable with those
worldwide, although there are only one or two cases
performed per year, whereas there have been over 2000
intestinal transplantations undertaken worldwide.

There were two major reasons for the relative paucity of
intestinal transplantations in Japan. One reason is the lack
of available organs. For a long time, only relatively few

Fig 2. Recipient age distribution.
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Fig 3. Indications for intestinal transplantation.

donations were obtainable from deceased donors in Japan.
As with other solid organs, most intestinal transplantations
in Japan used living related donors. However, the situation
has changed due to a new Act on Organ transplantation law
effective July 2010; the estimated number of deceased
donations is predicted to increase by ten-fold, alleviating
the shortage of organs.

The financial barrier is the other, more profound reason
preventing greater use of intestinal transplantation in Ja-
pan. Since the procedure is not covered by health insurance,
either the patient or the transplant institution must pay the
considerable costs out of pocket.

Some patients with short gut syndrome develop liver
failure. They need simultaneous liver-intestine transplants,
which presents a reduced risk of an acute rejection episode
than an isolated intestinal transplant because the liver
appears to display protective effects on the intestinal graft
according to small bowel transplant registry 2009. Current
organ allocation guidelines do not allow for simultaneous
combined liver-intestine organ retrieval; thus, a simultane-
ous liver-intestine transplant is impossible from deceased
donor sources. Isolated intestinal transplants have been
attempted from deceased donors following living related
liver transplantation, a so-called sequential combined liver-
intestine transplantation.
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Previously the laws on organ transplantation banned the
use of donors below 15 years of age. This is the main reason
why only one-third of recipients were under 7 years old.
Intestinal transplantation for infants was not previously
possible because of the organ size mismatch. Such patients
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will benefit from intestinal transplants in the future. More-
over, younger patients sometimes develop liver failure.”
Multiorgan transplantation is a good choice for such pa-
tients.?

In conclusion, since intestinal transplantation in Japan
has yielded satisfactory results, indications for the proce-
dure must be expanded. The national health insurance
should cover intestinal transplantations to save patients from
suffering TPN-related complications. Systems for combined
simultaneous liver-intestine and multiorgan transplantations
should be developed. We continue to work on reforming
national health insurance coverage to realize multiorgan
transplantation in Japan.
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BACKGROUND: Recurrence of Crohn’s disease usually
occurs at anastomotic sites.

CBJECTIVE: A new anastomosis technique (Kono-S
anastomosis) designed to minimize anastomotic
restenosis was compared with conventional anastomoses.

DESIGN AND SETTINGS: The Kono-S anastomosis
technique was first used for Crohn’s disease in 2003 at
the Asahikawa Medical University Hospital. The
resection is accomplished by transecting the bowel with a
linear cutter so that the mesentery side is located in the
center of the stump. Both stumps are sutured to create a
supporting column to maintain the diameter and
dimension of the anastomosis. Longitudinal
enterotomies are made at the antimesenteric sides of the
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2 segments of intestine. The side-to-side antimesenteric
anastomosis is then performed in transverse fashion. The
medical records and follow-up details of all patients
undergoing this procedure were reviewed.

PATIENTS: From 2003 to 2009, 69 patients with Crohn’s
disease who underwent Kono-S anastomosis (group S)
were compared with 73 historical patients with Crohn’s
disease who underwent conventional anastomosis (group
C) from 1993 to 2003.

MAIN OQUTCOME MEASURES: A Kaplan-Meier analysis of
the follow-up data on surgical recurrence at the
anastomosis was performed. The endoscopic recurrence
score at the anastomosis was calculated.

RESULTS: The median endoscopic recurrence score in
group S was significantly lower than that in group C (2.6
vs 3.4; P = .008). The Kaplan-Meier analysis showed a
lesser probability of anastomotic surgical recurrence in
the S group at 5 years (0% vs 15%; P = .0013). The
absence of postoperative infliximab did not affect the
restenosis rate in group S.

LIMITATIONS: This study was limited by its historical
retrospective nature.

CONCLUSION: The Kono-S anastomosis appears to be
effective in preventing anastomotic surgical recurrence in
Crohn’s disease.

KEY WORDS: Crohn’s disease; Anastomosis; Restenosis;
Surgical recurrence; Infliximab.
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espite steady progress in the medical management
| of Crohn’s disease (CD) involving antibody ther-
i apy and immunotherapy, the percentage of CD pa-
tients who require surgery remains extremely high, with
74% to 80% reportedly undergoing surgery for stricturing
and perforating disease.'™*

Operative therapy aims to resolve disease-related
symptoms and is not “curative.” Postoperative recurrences
are common, and often require abdominal surgery for
anastomotic strictures related to recurrence at the anasto-
motic site. Indeed, within 1 week after operation, histo-
pathological findings of recurrence CD may be seen,” and
the incidence of endoscopically detected recurrence
reaches 70% to 90% at 1 year postoperatively,®’ thereby
predisposing such patients to develop symptomatic ste-
nosis.

A recent meta-analysis of the postoperative outcomes
of different anastomotic techniques demonstrated that
there was no significant difference between groups in
terms of perianastomotic disease recurrence or the need
for reoperation owing to perianastomotic recurrence.

We designed an antimesenteric functional end-to-end
handsewn anastomosis (Kono-S anastomosis) technique
to avoid the restenosis caused by recurrent CD at the anas-
tomosis. We have assessed the short-term results and
complications, endoscopic recurrence score at the anas-
tomosis, and rate of surgical recurrence after Kono-S anas-
tomosis, and compared these outcomes with conventional
sutured or stapled anastomosis in patients operated on by
the same surgical team.

MATERIALS AND METHODS

One hundred fifty-one patients who were given a diagnosis
with CD and underwent a bowel resection (with or without
strictureplasty) for CD at the Asahikawa Medical Univer-
sity Hospital or Fujita Health University Hospital from
1993 to 2009 were included in this retrospective study. All
patients received regular follow-up at the Asahikawa Med-
ical University Hospital, the Higashi-Tokushukai Hospi-
tal, and/or the Fujita Health University Hospital. The di-
agnosis of CD was assessed according to conventional
clinical, radiologic, endoscopic, and histologic criteria.
From 2003 to 2009, 69 patients underwent the Kono-S
anastomosis after resection for CD at the Asahikawa Med-
ical University Hospital (67 patients) and the Fujita Health
University Hospital (2 patients). The historical compari-
son group of 82 consecutive patients underwent either a
handsewn end-to-end or side-to-side anastomosis with a
single layer of continuous Gambee absorbable sutures or
a stapled functional end-to-end anastomosis at the Asa-
hikawa Medical University Hospital from 1993 to 2003.
The medical records and follow-up details of all pa-
tients were retrieved. Total endoscopy surveillance was
scheduled 6 months postoperatively and annually thereaf-
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ter by gastroenterologists who were blinded. The study
used the endoscopic recurrence scoring system at anasto-
mosis developed by Rutgeerts et al.” The scores were as
follows: 10, no lesions; i1, 5 or fewer aphthous lesions; i2,
more than 5 aphthous lesions with a normal mucosa be-
tween the lesions or skipped areas of the larger lesions, or
lesions confined to the ileocolonic anastomosis; i3, diffuse
aphthous ileitis with diffusely inflamed mucosa; and i4,
diffuse inflammation with large ulcers, nodules, and/or
narrowing. Endoscopic recurrence was defined by an en-
doscopic score of i2, i3, or i4. Endoscopic remission was
defined by a score of i0 or il.

The primary outcome parameters of the present study
were the 1) endoscopic recurrence score at the anastomo-
sis; 2) the rate of surgical recurrence, defined as reopera-
tion requiring resection for recurrent anastomotic disease
after Kono-$ anastomosis. A reoperation for CD at an-
other site was excluded. These outcomes were compared
with conventional sutured or stapled anastomosis.

This retrospective study protocol was approved by the
each local ethics board.

Statistical Analysis

Quantitative data are presented as the median. The range is
given when appropriate. All data were analyzed based on
the intention-to-treat principle. The statistical analysis was
performed using the IBM-SPSS software package, version
18.0] for Windows (Tokyo, Japan) and the GraphPad
Prism 4 statistics program (GraphPad Software, Inc., San
Diego, CA). The nonparametric Mann-Whitney U test was
used to compare quantitative variables between the 2
groups. The x” test or Fisher exact probability test was used
to compare categorical variables between 2 groups. The
absolute number of surgical reinterventions and the inter-
val between the primary resection and re-resection was
determined by conducting a Kaplan-Meier analysis of re-
operation- and surgical recurrence-free survival. The log-
rank test was performed to evaluate the difference in sur-
gical recurrence-free survival. P < .05 was considered to
indicate a significant difference for all tests.

Kono-§ Anastomosis Surgical Technique

The technique of Kono-S anastomosis is shown in Figure 1.
The surgeon and the gastroenterologist used intraopera-
tive endoscopy and direct observation to rule out the pres-
ence of mucosal lesions at the site of the intestine desig-
nated for anastomosis before the resection of the diseased
intestine. The mesentery of the intestinal segment to be
excised was divided at the mesenteric edge of the bowel
wall by use of a vessel-sealing system (LigaSure system,
Valleylab, Boulder, CO) to avoid an unnecessary devascu-
larization and denervation of residual bowel to maintain
adequate blood supply and neural control to the anasto-
motic site (Fig. 1a). The intestine was transected by use of a
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FIGURE 1. Anew antimesenteric functional end-to-end handsewn anastomosis (Kono-S anastomosis). (A) The nearby mesentery of the
intestinal loop that is to be excised is divided at the mesenteric wall of the bowel with a vessel-sealing system (LigaSure system, Valleylab,
Boulder, CO) to avoid an unnecessary devascularization and denervation of the residual bowel. The dotted line indicates the resection line. (B)
The intestine is transected by use of a linear staple cutter (PLC75, Ethicon Endo-Surgery, Inc., Tokyo, Japan) such that the mesenteric side is
located in the center of a stump, at a 90° angle to the mesentery. The arrow indicates that both ends of the stump are reinforced with 3/0
braided polyglycolide lactide (Vicryl, Johnson & Johnson Corp., Tokyo, Japan). (C) Before the anastomosis, the stumps are sutured together to
create a supporting column that could maintain the eventual dimension of the anastomosis. The dotted line indicates the section that is to be
resected across the intestinal longitudinal axis. (D and E) Longitudinal enterotomies were performed at the antimesenteric aspect 1 cm from
the supporting column to obtain the optimal effect of the supporting column on the anastomosis. (F) The anastomosis is then created
transversely in handsewn fashion using a single-layer Gambee manner, with 3/0 Vicryl (Ethicon) running sutures, resulting in a large
anastomosis. The arrow indicates the supporting column that is composed of the proximal and distal bowel stumps. The dotted line indicates
the mesenteric site.

linear staple cutter (PLC75, Ethicon Endo-Surgery, Inc.,  RESULTS
Tokyo, Japan) such that the mesenteric side was located in
the center of the stump, at a 90° angle to the mesentery
(Fig. 1b). Both ends of the stump were reinforced with 3/0
braided polyglycolide lactide (Vicryl, Johnson & Johnson
Corp., Tokyo, Japan) (Fig. 1b). Before the anastomosis, the

Nine of the 151 potential patients were lost to follow-up in
the historic control group; therefore, 142 patients were
available for the analysis of the clinical outcome. Table 1
and Table 2 show the demographics and clinical out-

stumps were sutured by 4 or 5 stitches together to createa ~ come of the patients undergoing a Kono-S anastomosis
supporting column; hence, the name Kono-S, as in sup-  (group S) and conventional anastomoses (group C).

porting, which would maintain orientation and the large Groups S and C were comparable in terms of sex, age,
lumen diameter of the anastomosis (Fig. 1c). Longitudinal ~ number of patients who had a previous bowel operation
enterotomies were performed on the antimesenteric aspect for CD, and site of anastomosis (ileocolic, ileal/jejunal, co-
1 cm from the supporting column to maximize the sup-  lonic), although not in terms of the disease duration (Ta-
porting effect of the column on the anastomosis (Fig. 1d ble 1). The disease duration in group S was longer than that
and le). The length of the enterotomies made it possible to  in group C. The reason for the operation was usually par-

achieve a transverse lumen of approximately 7 to 8 cm (Fig.  tial obstruction from the CD in both groups (data were not
le). The anastomosis was then created transversely in shown) (Table 1).

handsewn fashion with a single-layer Gambee manner, us- The surgical procedures were completed successfully
ing 3/0 Vicryl (Ethicon) running sutures, which thus re-  in all patients and no patient died during the study period.
sulted in a large anastomosis (Fig. 1f). There were 3 anastomotic leaks in group C (4%) (Table 2).
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