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failure treated at each institution from 2006 to 2011 were included.
Exclusion criteria were: (1) final diagnosis other than intestinal
failure, (2) intestinal failure ultimately resolved, (3) intestinal
failure resulting from malignancy, and (4) intestinal failure second-
ary to diseases in other organs. There were 354 patients reported by
69 institutions. Irreversible intestinal failure was defined as depen-
dence on PN for more than 6 months. Out of these 354 patients,
patients with intestinal failure due to motility disorders were
identified. The following factors were assessed for possible associ-
ations with indications for intestinal transplantation: diagnosis,
patient age, age of onset, sex, patient outcome, PN status, liver
function tests (LFTs), and central line access. This study was
approved by the Osaka University Hospital institutional review
board and was supported by Health Science Research Grants from
the Ministry of Health, Labor and Welfare of Japan.

RESULTS

There were 147 patients with intestinal motility disorders
identified from 46 institutions. The prevalence was approx-
imately one in one million. There were 55 male and 92
female patients. The female-to-male ratio was about 2:1.
The mean patient age was 12.1 years (range, 0.3-77.5
years). The mean age of onset was 3.0 years (range,
0.0-68.8 years). Causes of intestinal failure are shown in
Fig 1. During the observation period, 126 patients survived
and 21 patients died. The mortality rate was 14.3%.

Detailed analysis was added for survivors to determine
indications for intestinal transplantation. Of the surviving
patients, 91 (62.0%) needed PN at least once a week, and 85
(57.8%) required PN for more than 6 months. Those 85
patients were defined as having irreversible intestinal fail-
ure. The following analyses were carried out for patients
with irreversible intestinal failure. Catheter-related compli-
cations were assessed. The site of central vascular access
(internal jugular vein, subclavian vein, and femoral vein)
was reported. The number of venous access failures is
shown in Fig 2. Twenty-seven patients (31.9%) had 2 or
more instances of central vascular access loss.

There were 61 patients (71.8%) who developed abnormal
LFTs suggestive of liver injury from PN, including 8 pa-
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Fig 1. Causes of intestinal failure (n = 147). ClIIPS, chronic
idiopathic intestinal pseudo-obstruction; MMIHS: megacystis
microcolon intestinal hypoperistalsis syndrome.
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Fig2. Number of central vascular access losses (0 = 126). The
number on the left indicates the number of vascular access
losses.

tients (13%) with jaundice. They were considered to have
severe liver injury resulting from PN.

Fifty-eight patients required at least 1 hospitalization in
the previous year. Nineteen patients (22.4%) required
hospitalization for more than 6 months over the previous
year. Their quality of life was severely impaired.

A flowchart for identifying possible candidates for intes-
tinal transplantation is shown in Fig 3. Patients dependent
on PN for more than 6 months were defined as having
irreversible intestinal failure. Those with more than 2
central vascular access losses, and abnormal LFTs with
jaundice were considered for candidates for intestinal trans-
plantation. Patients who died from liver failure or infection
might be saved by intestinal transplant. They might be
candidates for intestinal transplant too. In total, 45 patients
were potential candidates for intestinal transplantation.
Additionally, the 19 patients who were hospitalized for
more than 6 months can be potential candidates given their
poor quality of life.

DISCUSSION

Intestinal motility disorders include a wide range of dis-
eases. Chronic intestinal pseudo-obstruction, the most com-
mon type of intestinal mobility disorder, is caused by
ineffective intestinal contraction. It is characterized by
symptoms and signs of intestinal obstruction.! Intestinal
transplantation can significantly improve the prognosis and
quality of life of patients with intestinal motility disorders in
Japan.' Survival rates in Japan are comparable with rates
from the international intestinal transplant registry.

Previously, the prevalence of intestinal motility disorders
in Japan was unknown. It was estimated that there were 100
severe cases nationwide. This study supports this figure
because surveillance was of a large enough scale to cover
the entire nation.

There were over 40 patients who may need intestinal
transplantation. However, only 3-4 a year intestinal trans-
plants are performed in Japan, even if 10 times as many
patients may be cured by intestinal transplantation.

196



PATIENTS WITH INTESTINAL MOTILITY DISORDERS

Died

2031

Liver failure/ infection } -

{ Intestinal failure H Died 21 H
147 10

Alive

Alive 126

TPN dependent more than 6mo

More than 2 vascular access loss

— | Candidate 45

[ irreversible 85 H TPN access loss 27J

There were 2 major reasons for the relative paucity of
intestinal transplants in Japan. One reason is the lack of
available organs. For a long time, very few organs from
deceased donors were obtainable in Japan. As with other
solid organs, most intestinal transplants in Japan are per-
formed with living donors. The shortage of organs has been
alleviated due to a new act on organ transplantation that
went into effect in 2010. However, the number of intestinal
transplant has remained steady.

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 develop liver failure with intestinal motility
disorders. These patients need simultaneous liver-intestine
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 intes-
tine. Current organ allocation guidelines do not allow for
simultaneous combined liver-intestine organ retrieval; thus,
a simultaneous liver-intestine transplant is impossible from
deceased donor sources.

Previously, the laws on organ transplantation banned
donors below 15 years of age. Intestinal transplants were
not previously possible in infants because of organ size
mismatch. Such patients will benefit from intestinal trans-

Abnormal LFT with jaundice

Liver failure 8 =

Hospitalization > 6 months

Poor QOL 19

Fig 3. Candidates for intestinal
transplantation. TPN, total paren-
tal nutrition; QoL quality of life.

plants in the future. Moreover, younger patients sometimes
develop liver failure.® Multiorgan transplantation is a good
option for such patients.*

It is difficult to determine the optimal timing for intesti-
nal transplants to treat intestinal failure associated with
intestinal motility disorders. Severe cases of intestinal mo-
tility disorders should be referred to institutions with exper-
tise in transplantation.

In conclusion, the prevalence of severe motility disorders
in Japan was elucidated. Patients with irreversible intestinal
failure from intestinal motility disorders may be candidates
for intestinal transplantation. Severe cases of motility dis-
order should be referred to transplant centers. Further
investigation for patient details is required.
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