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Abstract
AIM: To determine the significance of endoscopic
surveillance in the diagnosis of acute rejection after human
living-donor small bowel transplantations.

METHODS: Endoscopic surveillance was performed through
the ileostomy after human living-donor small bowel
transplantations. The intestinal mucosa was observed and
biopsies were performed for pathological observations.

RESULTS: Acute rejection was diagnosed in time by
endoscopic surveillance. The endoscopic and pathological
manifestations of acute rejection were described.

CONCLUSION: Endoscopic surveillance and biopsy are
reliable methods to diagnose the acute rejection after human
living-donor small bowel transplantations.
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INTRODUCTION
Prompt and accurate diagnosis of acute rejection is a key
element to ensure the success of human small intestinal
transplantation. However due to the limited cases of successful
human small intestinal transplantations, little is available for
the prompt and accurate diagnosis of acute rejection after the
operations. Here we reported the postoperative endoscopic
surveillance of acute rejection in 2 cases of human living-donor
small bowel transplantations performed in our hospital. We
also discussed the significance of endoscopic surveillance and
pathological examination of the mucosal biopsy specimen in
the diagnosis of acute rejections in this paper.

MATERIALS AND METHODS
Case material
Patient1, Male, 18 years old, underwent enterectomy because
of small bowel necrosis after volvulus with the residual jejunum
being only 49 cm in length, had more than 10 defecations in a
day with the content being undigested foods, suffered from

severe malnutrition, and was diagnosed as short bowel
syndrome. Living-donor small bowel transplantation was
performed on the patient on May 20 1999. The donor was his
father. The donor and the recipient were ABO compatible (both
O type) and their HLA and HLA-DR antigen were semi-
compatible. The lymphocytotoxic cross matching test showed
reaction <10 %. A 150 cm segment of terminal ileum 20 cm
away from the ileocecal valve was removed from the donor.
The distal end of graft ileum was anastomosed to the distal
end of the recipient ileum. Ileostomy was performed at the
terminal end of the graft ileum.
     Patient 2, Male, 15 years old, underwent resection of the
most part of the small bowel and part of the cecum because of
necrosis due to cecum hernia trap. The residual jejunum was
only 10 cm in length. The patient defecated shortly after eating.
Content of the defecations was undigested food. After 1 year
and a half of parenteral nutrition, the patient developed mild
liver dysfunction and was diagnosed as short bowel syndrome.
Living-donor small bowel transplantation was performed on
the patient on Jan 6 2001. The donor was his mother (47 years
old). Both the donor and the recipient have a B type in ABO
blood type. Their HLA and HLA-DR were semi-compatible.
Lymphocytotoxic cross matching test showed <10 % reaction.
A 160 cm segment of terminal ileum 20 cm away from the
ileocecal valve was removed from the donor. The distal end of
graft ileum was anastomosed to the distal end of the recipient
ileum. Ileostomy was performed at the terminal end of the
graft ileum.
      Both patients were given immunosupressors FK506, MMF
and MP together with antibiotics, anticoagulant and nutrition
support. Patient 1 developed acute rejection after 67 days after
operation. After implosion therapy, the rejection was taken
under control, and so far, the patient has survived healthily for
30 months. Patient 2 developed acute rejection after 20 days
of the operation, which was controlled after implosion therapy.
However acute rejection reoccurred after 80 days of the
operation together with severe infection. And the patient died
after 5 months of the operation.

Methods
Endoscopic surveillance through the ileostomy was started at
15 days after operation for the patient 1, and 2 days after operation
for the patient 2. Endoscopy was performed when discharge
from the ileostomy increased or at the case of hemorrhage or
other abnormalities. Patients took no food in 12 h before the
endoscopic examination, and 1 000 ml 5 % glucose saline was
orally taken by the patients to clear the bowels. An Olympus
GIF-XQ230 gastroscope was inserted through the ileostomy into
the graft bowels for examination. And for a control observation,
the gastroscope was extended to pass through the stoma to
observe autologous small intestine or colon. Mucosal biopsies
were performed at the graft bowels and the autologous small
intestine or colon. Then the pathological and microbiological
examinations of biopsy specimens were done.

RESULTS
During the 48 days after the operation, 8 times of endoscopic
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examinations were performed on patient 1. Biopsies were
performed at the same time for pathological examinations. No
signs of rejection or infection were seen. After 60 days of the
operation, discharge from the ileostomy was increased, and it
went up to 1 200 ml at the 66th day. At the 66th day, endoscopy
examination was performed, and it was found that the segments
of graft bowel 20-35 cm, 40-60 cm and 70-90 cm away from
the ileostomy had hyperemia and edema in the mucosa
displaying a strong reflection; light yellow mucus was seen on
the mucosal surface; patches of mucosal hemorrhage and
erosion were also observed; besides, there were several oval-
shaped (0.3-0.6 cm in diameter) and linear ulcers (paralleling
with the mucosal folds) in the graft bowel; the ulcers were
covered with white coat (Figure 1-4). The intestinal wall was
quite fragile and easy to bleed. There was much hemorrhage
in the biopsy sites after the biopsy. The vermiculation of the
graft became weak. The residual autologous small bowel
showed no signs of hyperemia, edema, erosion or ulceration.
Pathological examination of the biopsy specimen revealed that
there were local erosions in the mucosa; some parts of the
epithelia showed atrophy in a shape of short column; the goblet
cells decreased in size or just disappeared; edema was found
universally in the lamina propria; there were infiltrations of
neutrophils, plasma cells and lymphocytes in the lamina propria
and the muscularis mucosa; there was an increase of the number
of neutrophils in the blood vessels. Microbiological
examination found no abnormalities. The residual autologous
bowel was normal as confirmed by pathological examination
in the biopsy specimen. The patient was diagnosed as acute
rejection and was treated accordingly. After 3 days of treatment,
endoscopic examination was performed, and it was found that
the hyperemia and edema abated a lot, the erosions healed up;
the ulcers decreased in size and depth and were partly scarred
over (Figure 5). Follow-up by endoscopic and pathological
examinations detected no lesions thereafter.

Figure 1  Rejection in the graft bowel 40 cm away from the
ileostomy.

Figure 2  In the rejection of patient 1, we can see the linear
ulcer paralleling with the mucosal plica.

Figure 3  Rejection in the graft segment 50 cm away from the
stoma of patient 1.

Figure 4  Rejection in the graft bowel 70 cm away from the
stoma in patient 1.

Figure 5  The mucosal edema abated and erosions healed 3
days after treatment. (patient 1).

      Endoscopic examinations were performed during the time
from the 2nd day to the 17th day after the transplantation. No
signs of rejection were detected. However, on day 20 the
discharge from the ileostomy increased up to 1 000 ml.
Endoscopy was performed on day 22. It was found that: there
was severe mucosal hyperemia and edema in the distal end of
the graft bowel; patches of hemorrhage and erosions could be
seen; a 0.6×1.2 cm oval-shaped longitudinal ulcer was seen
30 cm away from the ileostomy in the graft bowel. The ulcer
was shallow and had a flat base with gray coat covering it.
The autologous bowel was normal. On day 26, endoscopy was
performed again and found that the ulcer was enlarged and
deepened with edge raised. Circular broken plica was seen
(Figure 6). Pathological exmination of the specimen from the
lesions suggested that there was acute rejection. No significant
changes were seen in the microbiological examination. The
autologous bowel showed normal pathological features. After
9 days of anti-rejection treatment, the ulcer became smaller
and shallower with no coat on it and showed partial healing
(Figure 8). On day 80 after transplantation, the discharge from



the ileostomy increased again. Endoscopy was performed and
found that there were multiple lesions of hyperemia and edema
in the graft bowel (showing strong reflection under the
gastroscope); a great deal of white yellow mucus was seen on
the lesions; the bowel lumen at the lesion sites became
narrower; and the vermiculation of the graft bowel became
weak; in the graft bowel, there were spots or patches of
hemorrhage, superficial erosions, and deep round or oval ulcers
varying from 0.8-2.0 cm in diameter; the edges of the ulcers
showed severe hyperemia and edema. Pathological examination
showed that there were ulcerations in the graft bowel; obvious
edema could be seen in the lamina propria; the lamina propria
and the muscularis mucosa had severe infiltration of neutriphils
and lymphocytes. The patient was therefore diagnosed as severe
acute rejection. Anti-rejection therapy had no effect on the
patient. Follow-up by endoscopies witnessed the enlargement
and deepening of the previous ulcers and the formation of new
ulcers on the premise of mucosal edema and erosion (Figure 9).
Ulcerative hemorrhage was also found.

Figure 6  Longitudinal oval- shaped shallow ulcers could be
seen in the rejection 30 cm away from the stoma in patient 2.

Figure 7  Part of the shallow ulcers 30 cm away from the stoma
was healed after patient 2 was treated for 9 days.

Figure 8  80 d after operation, severe rejection was seen 10 cm
away from the ileostomy of the patient 2.

Figure 9  In patient 2, new ulcers formed 109 days after
operation, and severe edema could be seen in the mucosa.

DISCUSSION

The significance of endoscopic surveillance
The difficulty of small bowel transplantation lies mainly in
the high immunogenicity of the organ. The small bowel is rich
in lymphocytes and dendritic cells (DC), especially in the
Peyer’s patches, lamina propria and the mesenteric nodes. The
DC cells have been reported of great importance in the host’s
rejection to liver graft[1]. All of the mentioned features of small
bowel present a formidable challenge to small bowel
transplantation. The major impediment to success of small
bowel transplantation is the rejection, which will lead to failure
if it is severe. Even though there have been some improvements
in the technique of small bowel transplantation, both in human[2]

and animal model[3], the rejection remains the major cause of
failure in transplantation. Therefore, prompt and accurate
diagnosis and treatment of rejection is the crux for successful
transplantation. Pathological examinations of the mucosal
biopsy specimen of the graft serve as the most important and
fundamental method in current clinical diagnosis of rejection,
for it can well show the characteristics of the rejection and its
degree. The biopsy specimen can be openly taken through the
stoma or under the endoscopic surveillance. However, typical
lesions can not be easily taken by open biopsy, and erosions
and ulcerations are often induced near the stoma due to repeated
biopsies. Endoscopic surveillance has a good view of the
mucosa of the graft bowel and biopsy specimen can be taken
precisely at the lesion sites. Now it has been accepted as the
most reliable conventional method for surveillance.
    Living small bowel transplantation has high tissue
compatiblity and can reduce the frequency of rejection or its
severity. Novel immunosuppressor agents such as FK506 can
effectively suppress rejection after transplantation. Living-
donor small bowel transplantation was first reported by Deltz
et al[4]. Since then, there have been several reports of living
small bowel transplantations reported, and most of the
transplantations in 1990’s were successful[5]. Compared with
cadaveric bowel transplantation, living-donor small bowel
transplantation has a lower rate of rejection and infection[6].
But acute rejection is not uncommon in living small bowel
transplantation[7,8], and if the rejection is severe, it can cause
loss of the graft or death of the patients. So, the surveillance,
prevention and treatment of the rejection should be paid
attention to all the time after the small bowel transplantation.
Some indices of enteral function and biochemistry and
immunology have been used in immune surveillance after small
bowel transplantation in experimental animal, but most of them
are under investigation and show no values of clinical practice.
The recognition and diagnosis of the rejection are mainly
depended on clinical observation, endoscopy and pathological
examination. Rejection has no clinical characteristics for
diagnosis; the biopsy specimen is not always a mirror of the
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situation of rejection; and for definite diagnosis of rejection,
the specimen should cover all the layers of the intestinal wall,
but the biopsy can easily cause severe complications such as
perforation. Therefore, endoscopic examination is the most
important method for posttransplant surveillance and diagnosis
of rejection.

Method and time for Endoscopy surveillance
Most of the living-donor small bowel transplantations were
staged operations, and there was an ileostomy often left for
postoperative observation. The graft bowel and the discharge
could be observed directly through the ileostomy. And the
stoma also provided a passage for the endoscopic surveillance
and mucosal biopsy. The endoscopy plays an important role
in the assessment of the graft bowel, and in 1999, Kato et al[9]

reported the first case of using zoom videoendoscope to
evaluate graft bowel mucosa in human intestine transplantation.
This method was further proved to be effective to determine
the severity of acute cellular rejection and to be able to
minimize the times of biopsies[10]. In this report, with a
gastroscopy, we successfully performed endoscopic
examinations and mucosa biopsies for 39 times through the
stoma in these 2 patients. No complications were observed,
which suggested that endoscopy and biopsy are safe and
convenient methods for the surveillance of the graft bowel.
As for the timing of the endoscopic surveillance, the frequency
of endoscopy should be generally 1 or 2 times every week
during the first 3 months after the operation. Rejections and
other complications of small bowel transplantation such as
hemorrhage and thrombosis in mesentry occur most often
during the initially several days after the transplantation. So
we consider that it is proper to perform endoscopic examination
everyday in the first 3 days, and afterwards, the frequency of
endoscopy be reduced to once every 2 or 3 days and the
intervals between two endoscopies can be prolonged gradually
in the following 2 or 3 weeks. Emergency endoscopic
examinations should be taken in case of intestinal bleeding
and increased discharge from the stoma, etc. As results shown
by the study of Sigurdsson and his colleagues, the endoscopy
was sensitive enough to diagnose only 63 % of the rejections[8].
We think it necessary to perform biopsies at the same time. As
the rejections have a high anatomic variability in the graft
bowel[11], we recommend that the specimen should be taken at
multiple sites in the graft bowel, and residual autologous small
should bowel be sampled for the control. If necessary, the
specimen should undergo microbiological examination to
exclude lesions caused by infection.

Clinical features of acute rejection and its endoscopic
manifestations
Acute rejections in human small bowel transplantation often
occur early after operation, especially during the first 30 days [12],
but also may happen late beyond the first year after
transplantation. Generally, clinical features of rejection show
as fever, nausea, vomiting, abdominal pain, diarrhea and
increased discharge from the stoma. Under endoscopic
observation, mucosal hyperemia and edema, fragile intestine
wall, erosion, ulceration and hypoperistalsis can be found.
Uleration always suggests the onset of acute rejection.
Pathological changes vary with the severity of the rejection.
At the early stage, microvillus may become blunt, the goblet
cell may disappear, and there may be infiltration of
inflammatory cells. And then, there may be crypt inflammation,
increased apoptotic cells, and in cases of severe rejection, they

can be mucosa hemorrhage, patchy mucosal exfoliation and
formation of small abscesses.
     When the discharge from the stoma increased in the 2
patients taking small bowel transplantation in our hospital, the
manifestations mentioned above were observed by endocopic
surveillance. Combining the endocopic and pathological
findings together, the acute rejection was diagnosed. After the
pulse therapy, the lesions of acute rejection abated or
disappeared, which confirmed the diagnosis of acute rejection.
Endoscopic surveillance is significant for diagnosing rejection
and determining the outcomes of corresponding treatment.
According to our experience, when there are mucosal
hyperemia, edema, hemorrhage and erosions, they should be
regarded them as precautions for rejection; if there are ulcers,
it often means the onsets of rejections, in addition to the
pathological findings, a prompt diagnosis is warranted;
improved situations of the patients and healing ulcers suggests
the validity of anti-rejection therapy, while no amelioration,
enlargement and deepening of ulcers, hemorrhage or formation
of new ulcers are indicators of invalidity of anti-rejection
treatment and progress of rejection.
     So far, there are no standard criteria for the diagnosis of
rejection after human small transplantation, and little is known
about the endoscopic characteristics of rejection and
pathological changes. But more detailed standard of endosopic
surveillance and pathological examinations will be set with
more cases of human small bowel transplantation performed.
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