164

Table 2

Changes in microscopic intestinal morphology.
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Data are expressed as the means + SE. Comparisons with controls were performed by Dunnett’s test. Comparisons among the groups at similar time points were analyzed by Student’s ¢-test.

" P<0.05 versus controls.
" P<0.01 versus controls.

f P<0.05 versus the sham operation subjects.
it P<0.01 versus the sham operation subjects.

80% SBR, 80% small bowel resection.

(4.3 £0.8ng/mL, P=0.009). GLP-2 levels were maintained at signif-
icantly higher levels under short bowel conditions than in native
small bowel length conditions (P=2.25 x 105, Table 3).

4. Discussion

Ideally, the progression of intestinal adaptation in infants with
short bowel syndrome would occur gradually over 1 to 2 years [32].
In the first 1 to 2 weeks after resection, ileus occurs in the remaining
bowel. The next 1 to 6 months are characterized by hypersecretion.
Fluid and electrolytes are lost owing to a large amount of watery
stool excretion. Subsequently, morphological and functional adap-
tations occur, such as an increase in the absorptive mucosal surface
area. Adaptation is known to result from an increase in villus height
and in the rate of crypt cell proliferation [32]. After 1 to 2 years, the
compensated absorptive mucosa could perform adequate nutrition
and fluid absorption. However, we have encountered some cases
in which ideal adaptation cannot be obtained. The clinical chal-
lenge is to induce intestinal adaptation early and effectively among
children with short bowel syndrome. Postresection intestinal adap-
tation is supposed to occur only in response to feeding [32]. It was
reported that adaptation was impaired in the absence of luminal
nutrients in case of total parenteral nutrition [17]. Moreover, only
25% reduction in oral intake caused significantly lower enterocyte
production in the crypts [6]. Here, we considered a management
strategy to achieve both an orexigenic effect, which promotes food
intake, and a trophic effect, which increases the absorptive mucosal
surface. Among several gastrointestinal hormones, we focused on
ghrelin and GLP-2, which are known to actively bring about these
2 effects [2,12,18,24]. They may provide a clue about how to solve
the clinical problem of short bowel syndrome.

In short bowel environments, acyl ghrelin was maintained at an
equivalent level compared with the native bowel length conditions.
Acyl ghrelin levels increased immediately in the early postopera-
tive period (Table 3). The timie when acyl ghrelin reached its peak
on day 4 accorded with the time when the body weight and food
intake recovered to the preoperative levels (Figs. 1 and 2). It also
matched the start of the morphological adaptation of the remaining
intestine. Among the multiple functions of acyl ghrelin [15], here
we want to focus on the regulation of food intake. Numerous pep-
tides secreted from the gastrointestinal tract decrease food intake;
only one, acyl ghrelin has a promoting effect [35]. Luminal nutri-
ents ingested orally can stimulate intestinal peristalsis, mucosal
blood flow, and endogenous secretions of various hormones and
growth factors [15,26,28]. The significant increase in endogenous
acyl ghrelin levels in our 80% SBR animals within the first 4 post-
operative days may suggest the necessity of ensuring the presence
of luminal nutrients to initiate the adaptation of the residual intes-
tine. Interestingly, a significant increase in endogenous des-acyl
ghrelin level was seen on postoperative day 1, before a peak in
the acyl ghrelin levels was reached on day 4. It was reported that
the metabolic machinery that induces intestinal adaptation had
already been turned on within the first 24 h in the 80% SBR model
rats [37]; however, intestinal permeability, which may be detri-
mental to the organism, was also increasing at the same time
[37]. Des-acyl ghrelin induces an anorexigenic effect by decreasing
food intake and delaying gastric emptying [2,10]. Therfore, des-acyl
ghrelin secretion may suppress the intake of luminal nutrients until
the intestinal condition becomes well regulated. It is thus reason-
able to say that the control of intake is an indispensable factor for
intestinal compensation.

As was found in previous reports [18,19], significantly higher
levels of GLP-2 were secreted under short bowel conditions com-
pared with native bowel length conditions. GLP-2 levels increased
immediately after the operation (Table 3). The peak GLP-2 level
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Table 3

The secretion trends of endogenous acyl ghrelin, des-acyl ghrelin, and glucagon-like peptide-2 (GLP-2) following massive small bowel resection.

n Pre-prandial Pre-prandial Postprandial
plasma acyl ghrelin plasma des-acyl plasma
(fmol/ml) ghrelin (fmol/ml) glucagon-like
peptide-2 (ng/ml)
Control 3 53.6 £ 9.2 583.6 + 79.1 20+02
80%SBR Day 1 6 93.3 £ 227 10216 £93.1 " 36 +04
Day 4 6 104.7 + 14.1° 709.1 + 62.6 43+08"1
Day 7 6 654 + 6.7 490.1 + 41.8 3.1 +£021
Day 11 6 72.1 + 10.0 508.2 + 54.7 33+£037
Day 15 6 734 £ 6.1 481.7 + 46.0 28+04
Sham Day 1 6 93.7 £ 11.6 917.2 + 1082 " 29+04
Day 4 6 110.7 £ 24.1 694.8 + 22.1 20+£02
Day 7 6 1054 + 19.5 584.5 -+ 83.9 2.1+02
Day 11 6 91.2 £ 11.8 565.0 + 72.5 1.9 £ 0.1
Day 15 6 952 +21.6 538.7 £ 102.9 22+02

Data are expressed as means + SE. The differences between the groups and the time courses were evaluated by a 2-factor factorial analysis of variance (ANOVA) followed by
Tukey’s multiple-comparison posttest. Comparisons with controls were performed by Dunnett’s test, and comparisons between groups at similar time points were performed
by Student's t-test. There were no significant differences between groups (F=2.94, P=0.09) and time courses (F=0.86, P=0.49) in the levels of acyl ghrelin. The time course
difference was significant (F=13.73, P<0.01); however, there was no difference between groups (F=0.15, P=0.70) in the levels of des-acyl ghrelin. There were significant
differences between groups (F=28.55, P<0.01) but not between the time course changes (F=1.97, P=0.11) in the levels of GLP-2.

" P<0.05 versus controls.

™ P<0.01 versus controls.

t P<0.05 versus the sham-operated subjects.

ft P<0.01 versus the sham-operated subjects.
80% SBR, 80% small bowel resection.

in the 80% SBR animals was reached at the same time as the
start of the expansion of the absorptive mucosal surface on day
4. Subsequent steady gain in body weight implied the produc-
tion of functionally mature enterocytes [29]. Both in the preclinical
and clinical models, GLP-2 is a well-studied intestinotrophic factor
that enhances nutrient and fluid absorption in the context of mas-
sive small bowel resection [11,22,28]. Exogenous GLP-2 stimulates
crypt cell proliferation and results in a significant increase in the
absorptive mucosal area due to villus lengthening [8,20,31]. Addi-
tionally, it promotes nutrient transporter expression, intestinal
blood flow [20,31], and intestinal barrier function [5]. The signif-
icant increase in endogenous GLP-2 in our 80% SBR animals within
the first 4 postoperative days may suggest the necessity of ensur-
ing enough stimulation to initiate the expansion of the absorptive
mucosal surface. GLP-2 secretion is stimulated by luminal nutri-
ents [12,19,25]. It was interesting that both acyl ghrelin and GLP-2
increased immediately at the same time and peaked at the time
when morphological adaptation became evident.

From our laboratory findings, we could imagine a more effec-
tive method of inducing residual intestinal adaptation after massive
small bowel resection. In a previous study, GLP-2 receptor expres-
sion was shown to have significantly increased by postoperative
day 3 in 90% SBR model rats [13]. Moreover, continued intravenous
administration of GLP-2 during the first postoperative week was
required to maximize the adaptation of the remaining bowel in
rats [12,13]. These findings suggest that early treatment with a
continuous infusion of GLP-2 would be clinically beneficial for
short bowel syndrome patients. However, it has been reported that
exogenous GLP-2 suppresses ghrelin secretion by nearly 10% in
humans [4]. In addition, GLP-2 administration led to a significant
elevation of glucagon level [33]. Glucagon is a powerful inhibitor
of ghrelin in humans [1]. In rats, intravenous glucagon has been
reported to upregulate the synthesis and release of des-acyl ghrelin
[14]. The regulation of food intake with exogenous GLP-2 is con-
troversial. Both peripheral [3] and central [36] administration of
GLP-2 inhibited food intake in rodents. In healthy humans, the
physiologic [33] and pharmacologic [30] GLP-2 doses given intra-
venously for 3 to 4.5h had no effect. Yet, the effects of the
sustained administration of GLP-2 on food intake in humans are
still unknown. These reports imply that a combined administration

of acyl ghrelin and GLP-2 would be more useful. As an example of a
possible clinical application of a combination that reinforces phys-
iological hormone secretion patterns, the therapeutic schema may
be as follows. Under total parenteral nutritional support, a contin-
uous intravenous administration of GLP-2 should be initiated to
induce augmentation of the absorptive mucosal area. Additionally,
oral food intake should be started as early as possible, and GLP-2
supplementation should be continued in the postprandial period
with administration of acyl ghrelin in the preprandial period to
stimulate adequate compensation in the remaining small intestine.
Further studies on the relation between acyl ghrelin, des-acyl
ghrelin and GLP-2 after massive small bowel resection are neces-
sary to gain concrete information that may aid in developing a more
effective method to induce remnant intestinal adaptation.

5. Conclusion

This is the first report to show the trends of endogenous
preprandial plasma acyl ghrelin, des-acyl ghrelin and postpran-
dial plasma GLP-2 in the context of massive small bowel loss. The
expansion of the absorptive mucosal surface area became evident
after postoperative day 4. All the 3 gastrointestinal hormones stud-
ied were elevated immediately after resection. The acyl ghrelin and
GLP-2 levels were peaked at the same time as when body weight
and food intake recovered to the preoperative levels and as when
the remnant intestinal adaptation started. A management strat-
egy that could achieve active orexigenic and trophic effects at the
same time may provide a clue as to the development of a new ther-
apy for inducing intestinal compensation in short bowel syndrome
patients.
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Long-term out come of pediatric patients receiving home parenteral nutrition

“'Department of pediatric surgery, Osaka University Graduate School of Medicine
“Department of pediatric, Osaka University Graduate School of Medicine

Hideki Soh "', Shuichiro Uehara*', Takehisa Ueno®', Masafumi Wasa'’, Keigo Nara*', Takaharu Que"', Noriaki Usui*’,
Motonari Nomura®', Kazunori Masahata "', Souji Ibuka"', Masahiro Zenitani"', Kengo Nakahata®', Hiroki Kondo**

Some pediatric patients who either cannot be fed enterally or are unable to tolerate sufficient enteral calories to provide their nutrition

requirements, particularly those with short bowel syndrome or intestinal failure, will eventually require home parenteral nutrition (HPN). During the

past 30 years, we have managed 40 patients on a HPN for periods ranging from 244 days to 27 years. Silastic Broviac catheters or catheters with

subcutaneous implantable reservoirs were inserted into the superior vena cava. Solutions were infused using a closed line system and volumetric

pump. All patients improved their nutritional status. Following HPN, bowel adaptation and initiation of full oral alimentation become possible in

14 patients. Administration of HPN is a safe, successful technique for maintaining an optimal nutritional status in children with severe digestive

disorders, and permits resumption of a more normal daily lifestyle.
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Abstract

Introduction We assessed the impact of intestinal trans-
plantation on Japanese pediatric patients with intestinal
failure with data from the Japanese intestinal transplant
registry.

Methods Standardized forms were sent to all known
intestinal transplantation programs, requesting information
on transplants performed between 1996 and June 30, 2012.
Patients younger than 18 years were analyzed. Patient and
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graft survival estimates were obtained using the Kaplan—
Meier method.

Results Of the 14 intestinal transplants, 4 were deceased
and 10 were living donor transplants. The primary indi-
cations were: short gut syndrome (n = 7), intestinal
functional disorder (n = 6), and re-transplantation
(n = 1). The overall 1- and 5-year patient survival rates
were 77 and 57 %, respectively. In transplants performed
after 2006 (n = 6), the one-year patient survival rate was
83 %, and the 5-year survival rate was 83 %. Graft one-
and 5-year survival rates were 83 and 83 %, respectively.
The living-related transplant survival rate was 80 % at
I year and 68 % at 2 years, compared to 67 and 67 % for
cadaveric transplant recipients. There were no statistically
significant differences in patient (p = 0.88) and graft
(» = 0.76) survival rates between living donor and
cadaveric transplant recipients. All current survivors dis-
continued PN.

Conclusion Intestinal transplantation has become an
effective therapy for patients with intestinal failure who
cannot tolerate PN.

Keywords Intestinal transplant - Pediatric
transplant - Japanese registry

Introduction

Intestinal failure is caused by a critical reduction of
functional gut mass to below the minimal amount neces-
sary for adequate digestion and absorption to satisfy
nutrient and fluid requirements for maintenance in adults
and growth in children [1]. The most common type of
intestinal failure is short bowel syndrome with an esti-
mated incidence of 3-5 cases per 100 000 births per year
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[2]. Advances in neonatal intensive care, anesthesia,
nutritional support, and surgical techniques have improved
the survival of children, so the prevalence of common
causes of short bowel syndrome, including gastroschisis,
necrotizing enterocolitis, and intestinal atresia has likely
increased in recent years [3]. Some survivors, however,
develop irreversible intestinal failure. The prognosis for
intestinal failure related to short gut syndrome and intes-
tinal motility disorders has improved dramatically owing
to the development of parenteral nutrition (PN). Some
children achieve long-term survival with PN at home with
a relatively good quality of life, but others develop serious
side effects that can eventually lead to death. However,
PN-related complications, such as loss of venous access
and intestinal failure-associated liver disease (IFALD), are
still major problems for patients with intestinal failure [4].
Intestinal transplantation can significantly improve their
prognosis and quality of life. Early efforts to transplant the
small bowel have failed due to refractory graft rejection
and sepsis. Outcomes improved during the early 1990s,
but survival rates were still inferior to those for other
organ transplants. Over the past 5 years, individual centers
have reported improved outcomes with better long-term
intestinal engraftment.

The first intestinal transplant in Japan was performed in
1996. The total number of intestinal transplants in Japan
has increased to 24 as of June 2011. We assessed the
impact of intestinal transplantation on Japanese pediatric
patients with intestinal failure based on data from the
Japanese intestinal transplant registry.

Methods

Standardized forms were sent to all known intestinal
transplantation programs, requesting information on
intestinal transplants performed between 1996 and June
30, 2012. The data included age, sex, date of birth, date
of transplant, type of donor (deceased or living), pre-
transplant status (home or hospital), underlying disease,
procedure, ABO blood type, immunosuppression regimen
(induction and maintenance therapy), and post-transplant
status (PN requirement, intravenous (IV) fluid require-
ment, and daily life restrictions). Patients under 18 years
of age were analyzed. The data were entered into a
Microsoft Excel spreadsheet and analyzed with JMP
version 10.0 (SAS Institute Inc, USA). Patient and graft
survival estimates were obtained using the Kaplan—Meier
method. For survival analysis, failure was defined as
occurring on the date of graft removal or death. A
p value <0.05 was considered statistically significant.
This study was approved by the institutional review
board.

@ Springer

Results

Four programs provided data on 14 grafts in 13 patients
who were received transplants between 1 April 1996, and
30 June 2012 in Japan. The participation rate was 100 %.
All intestinal transplants performed in Japan are captured
in the registry database. All patients were followed, unless
the patient has passed way. Ten grafts were obtained from
living donors, and four cases involved deceased donors.
The annual number of intestinal transplants, according to
organ donation type, is shown in Fig. 1. Prior to 2005,
25 % of patients who underwent transplantation were
called in from home, as compared with 66 % in the last
5 years (Fig. 2).

There were nine male and five female recipients. The
age distribution of the recipients is shown in Fig. 3. Two-
thirds of the patients were over 6 years old. The youngest
recipient was 8 months. The causes of intestinal failure
requiring intestinal transplantation are shown in Fig. 4.
Approximately half of the patients had conditions that
result in short gut syndrome.

Most patients (n = 13) received isolated intestinal
transplants. There was only one case of simultaneous liver-
intestinal transplantation from two living-related donors.
Twelve patients received grafts from donors with an
identical ABO blood type. Two patients received grafts
from ABO compatible donors. There were no transplants
involving ABO incompatibility. All patients were on ta-
crolimus maintenance therapy. The types of induction
therapy used are shown in Fig. 5. Antibody-based induc-
tion therapy and tacrolimus-based maintenance immuno-
suppression were used even if the medication was not
commercially available in Japan.

Graft and patient overall survival as of June 2011 are
shown in Kaplan-Meier plots (Fig. 6a, b, respectively).
The one-year and 5-year patient survival rates were 77 and
57 %, respectively, comparable with rates from the inter-
national intestinal transplant registry. Five recipients died.

2
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Fig. 1 Number of intestinal transplants by year
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Fig. 2 Pre-transplant patient status

n=14

Fig. 3 Recipient age at transplant

Re-Tx, 1

MID, 1

Intestinal
atresia, 1

n=14

Fig. 4 Cause of intestinal failure NEC necrotizing enterocolitis,
CIIPS chronic idiopathic intestinal pseudo-obstruction syndrome,
MID microvillus inclusion disease, Re-Tx Re-transplant

The causes of death included sepsis (n = 3), post-trans-
plant lymphoma (n = 1) and intra cranial hemorrhage
(n=1).

The 1-year overall graft survival rate was 80 % for
cadaveric grafts versus 50 % for living donor grafts
(p = 0.76), as shown in Fig. 7a. The 1-year overall patient

N=14

Fig. 5 Induction immunosuppression therapy rATG rabbit anti-
thymus globulin, OKT-3 anti-CD3 monoclonal antibody
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Fig. 6 Overall graft (a) and patient (b) survival

survival rate was 80 % for cadaveric grafts versus 67 % for
living donor grafts (p = 0.88), as shown in Fig. 7b.

Graft survival improved over the last 5 years. The one-
and five-year graft survival rates were 83 and 83 % for
20062011 versus 63 and 38 % for 19962005 (p = 0.14),
as shown in Fig. 8a. The 1- and 5-year patient survival
rates were 83 and 83 % for 2006-2011 versus 71 and 43 %
for 1996-2005 (p = 0.27), as shown in Fig. 8b.
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Fig. 7 Graft (a) and patient (b) survival according to graft type

Graft function in terms of PN dependence was excellent.
All patients became PN-free after intestinal transplantation,
although two-thirds of patients require continuous or
intermittent intravenous fluid support. Of the eight patients
who were alive at the time of data collection, all patients
were off parenteral nutrition, with three patients requiring
intravenous fluids daily, two patients requiring intravenous
fluids occasionally (Fig. 9). Most recipients stopped par-
enteral supplementation, eat, and have resumed normal
activities. Of the seven surviving patients 1 year after
transplant, six lead a full life.

Discussion

Children with intestinal failure are at risk for numerous
complications, especially PN-related complications. For
example, loss of venous access and IFALD are still major
problems for patients with intestinal failure because they
are potentially life-threatening [4].

Catheter-related bloodstream infections were common
in patients with intestinal failure [5]. Survival of children
with chronic intestinal failure has increased as result of
home PN. Adequate central venous accesses crucial for the
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successful management of home PN, but venous access can
be complicated by episodes of catheter-associated infec-
tion, repeated procedures to replace catheters, and catheter-
related thrombosis. Management and prevention of cathe-
ter-related thrombosis are of vital importance. [6].

IFALD can be a progressive and fatal entity in children
with short gut syndrome. Parenteral fish oil-based fat
emulsions are safe and may be effective in the treatment of
PN-associated liver disease [7]. A lipid reduction protocol
may prevent cholestasis [8]. Despite all efforts to prevent
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complications, some children develop end-stage intestinal
failure.

As outcomes of intestinal transplantation have
improved, it has become the definitive treatment for
patients with intestinal failure who cannot tolerate PN.
Over the past decade, intestinal transplantation has become
accepted as standard therapy for patients with life-threat-
ening complications of PN in many countries [9, 10].

Currently, evaluation for transplant is recommended for
pediatric patients with intestinal failure who are doing
poorly on PN due to loss of more than 50 % of the major
intravenous access sites (two out of four sites include both
internal jugular veins and subclavian veins); recurrent
severe catheter-related sepsis; progressive liver dysfunc-
tion; or impaired renal function due to massive gastroin-
testinal fluid loss.

Timely referral to an intestinal transplant program is
important for children with intestinal failure because
intestinal transplantation is easier and safer with adequate
central venous access and normal liver function [11]. For
patients who undergo intestinal transplantation, patient
survival is similar to remaining on PN. The inclination is
therefore to move towards earlier transplantation and
avoiding the need for concomitant liver transplantation [12].

The 2011 report of the intestinal transplant registry
confirmed that intestinal transplantation has become a
definitive therapeutic option for patients with intestinal
failure. By 2011, 2,611 intestinal transplants had been
performed throughout the world with 79 participating
centers worldwide. Three types of intestinal transplantation
are performed: (1) isolated intestinal transplantation (1,184
cases); (2) liver and intestine transplantation (845 cases);
and (3) multivisceral transplantation (619 cases). In pedi-
atric patients, two-thirds acquired short gut syndrome as a
result of congenital disease, including gastroschisis, intes-
tinal atresia, and necrotizing enterocolitis [10].

On the other hand, only 14 intestinal transplants have
been performed in patients under 18 years of age in Japan.
The number is relatively small, although it is estimated that
40 pediatric patients require intestinal transplants nation-
wide [13]. In the Japanese experience, the 1- and 5-year
overall patient survival rates are 77 and 57 %. The one-
year survival rate was 83 % for the last 5 years. These are
considered acceptable results for the treatment of intestinal
failure. Our results in Japan are comparable with results
worldwide, even though there are only one or two cases per
year performed in Japan compared to over 100 intestinal
transplants yearly performed in the world. In our opinion,
children with intestinal failure should be treated with
intestinal transplantation in Japan as well as in other
countries when feasible.

There were two major reasons for the low number of
intestinal transplants in Japan. One reason is the lack of

available organs. For a long time, relatively few donations
from deceased donors were obtainable in Japan. As with
other solid organs, most intestinal transplants in Japan are
performed with living-related donors. Although the situa-
tion has changed due to the new Act on Organ Trans-
plantation, which went into effect in 2010, the number of
deceased donations has not increased dramatically, espe-
cially among pediatric donors.

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

Some patients develop liver failure with short gut syn-
drome. These patients need simultaneous liver-intestinal
transplants. A combined liver-intestine transplant has less
risk of acute rejection than an isolated intestinal transplant
because the liver may have protective effects on the
intestine [10]. Combined liver and intestine transplants are
the most frequent procedure in infants and children,
accounting for half of the cases. Current organ allocation
guidelines have not allowed for simultaneous combined
liver—intestine organ retrieval until the law was revised in
2010; thus, simultaneous liver—intestine transplantation
with a deceased donor graft had been impossible. Isolated
intestinal transplantation, the preferred procedure, was
offered to patients with limited [V access or recurrent line
infections. Combined liver—intestine transplants are per-
formed for treatment of irreversible liver disease caused by
PN. Isolated intestinal transplantation from deceased
donors following living-related liver transplantation,
referred to as sequential combined liver-intestine trans-
plantation, has been attempted.

Previously, the law on organ transplantation banned
donors below 15 years of age. This is the main reason why
there were relatively few pediatric transplant recipients.
Intestinal transplant for infants was previously not possible
because of donor-recipient size mismatch. Only a small
number of pediatric transplants have been performed.
Pediatric patients still await the opportunity to benefit from
intestinal transplantation. Moreover, younger patients
sometimes develop liver failure [3]. Multivisceral trans-
plants are recommended for the treatment of severe gas-
trointestinal motility disorders [14]. However organ
allocation guidelines do not allow for multivisceral organ
retrieval. Further reform of allocation guidelines is needed.

This analysis found that improved induction immuno-
suppression is strongly associated with higher survival
rates. The use of antibody induction therapy appears to be
particularly important for the success of intestinal trans-
plantation, possibly due to the large lymphoid mass of this
type of graft [15]. Induction with rabbit anti-thymus glob-
ulin (rATG) minimized the amount of tacrolimus needed for
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maintenance immunosuppression, facilitated the long-term
control of rejection, and decreased the incidence of oppor-
tunistic infections, resulting in a high rate of patient and
graft survival [16]. The combination of rATG and rituximab
was an effective induction therapy according to our pre-
liminary data. The number and severity of rejection epi-
sodes increased when the liver was not included as part of
the graft. An immunosuppression regimen including rATG,
rituximab, and steroids may have a protective effect against
post-transplant lympho proliferative disease (PTLD) and
chronic rejection [17]. Sirolimus is a safe rescue therapy in
children with intestinal transplants when tacrolimus is not
well tolerated. Renal function and hematologic disorders
seem to improve, although other simultaneous strategies
could be involved [18]. However, those medications are not
commercially available with insurance coverage in Japan.
Children after intestinal transplant should be managed with
limited immunosuppression.

Preemptive assessments are recommended, even for
patients doing well on PN, and for infants and adults with
an ultra-short gut or for infants with total intestinal agan-
glionosis or microvillus inclusion disease, since patients
with these findings have very poor survival rates on PN
[15].

Early referral and listing are important for successful
outcomes. Presently, because of the risks involved as well
as financial reasons, transplants are rarely offered to
pediatric patients in Japan. However, this treatment will
undoubtedly become more common over time as the results
of intestinal transplantation continue to improve.

Conclusion

Intestinal transplantation has become the definitive treat-
ment for patients with chronic intestinal failure. Since
intestinal transplantation in Japan has yielded satisfactory
results, indications for the procedure should be expanded.
The national health insurance should cover intestinal
transplants to reduce the incidence of PN-related compli-
cations. Systems facilitating combined simultaneous liver—
intestine and multi-organ transplants should be developed.
We continue to work on reforming national health insurance
coverage and realizing multi-organ transplantation in Japan.
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Introduction

Abstract

Background and Aim: The aim of this study was to elucidate the risk of subsequent
biliary malignancy in patients undergoing cyst excision for congenital choledochal cysts.
Methods: A retrospective analysis of 94 patients who had undergone cyst excision for
congenital choledochal cysts was conducted. The median age at the time of cyst excision
and median follow-up time after cyst excision were 7 years and 181 months, respectively.
Results: Biliary tract cancer developed in four patients at 13, 15, 23, and 32 years after
cyst excision. The cumulative incidences of biliary tract cancer at 15, 20, and 25 years after
cyst excision were 1.6%, 3.9%, and 11.3%, respectively. The sites of biliary tract cancer
were the intrahepatic (n=2), hilar (n = [), and intrapancreatic (n = 1) bile ducts. Of the
four patients with biliary tract cancer after cyst excision, three patients underwent surgical
resection and one patient received chemo-radiotherapy. The overall cumulative survival
rates after treatment in the four patients with biliary tract cancer were 50% at 2 years and
25% at 3 years, with a median survival time of 15 months.

Conclusions: The risk of subsequent biliary malignancy in patients undergoing cyst
excision for congenital choledochal cysts seems to be relatively high in the long-term. The
risk of biliary malignancy in the remnant bile duct increases more than 15 years after cyst
excision. Despite an aggressive treatment approach for this condition, subsequent biliary
malignancy following cyst excision for congenital choledochal cysts shows an unfavorable
outcome.

Methods

A condition that predisposes to extrahepatic cholangiocarcinoma
is congenital cystic dilatation or choledochal cyst.'”* Although
these cysts are relatively rare, coexisting carcinoma as a compli-
cation has been well documented.* A mixture of bile and pancre-
atic secretions may promote the development of carcinoma
because 90% of choledochal cysts are associated with anomalous
pancreaticobiliary ductal junction (APBDIJ).® Carcinoma can
develop anywhere along the biliary tract in addition to originating
in the choledochal cyst.

Cyst excision is the treatment of choice for congenital chole-
dochal cysts because of the risk of subsequent biliary malig-
nancy.*” A number of authors have reported biliary tract cancer
after cyst excision for congenital choledochal cysts;* however,
most previous reports were single cases®'7 or studies with a
limited number of patients.'"™® The aim of this study was to
elucidate the risk of subsequent biliary malignancy in patients
undergoing cyst excision for congenital choledochal cysts.

Journal of Gastroenterology and Hepatology 28 (2013) 243-247

Patients. A total of 114 consccutive Japanese patients with
congenital choledochal cysts were identified from a database at
Niigata University Medical and Dental Sciences from January
1971 through December 2006. Of the 114 patients, 20 patients
who had a coexisting biliary tract cancer including gallbladder
cancer (n = 19) and extrahepatic cholangiocarcinoma (n = 1) were
excluded from this study. The remaining 94 patients who under-
went cyst excision constituted the final group of patients for this
retrospective study. The group comprised 73 females and 21 males
with a median age of 7 years (range, 0-63 years) at the time of cyst
excision. The protocol of the present study was approved by the
Institutional Review Board of Niigata University Medical and
Dental Hospital.

Of the 94 patients who underwent cyst excision, 85 patients
(90%) had choledochal cysts with APBDIJ. According to Todani’s
classification,™ 49 were classified as type I cysts and 45 as type
IV-A cysts. Excision of the choledochal cyst was performed as the
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