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Abstract We report a 1-year pa-
tient and graft survival after com-
bined liver-pancreatic islet transpl-
antation. The patient was affected
by a pancreatic neuroendocrine
carcinoma with extensive liver
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Introduction

Since the beginning of the present decade, new methods of
cell separation and preservation, together with better
patient selection, has brought human pancreatic islet
transplantation (ITx) very close to large clinical trials. In
fact, 1 century after the first attempt to treat a diabetic
child with pancreatic fragments, purified human islet
transplantation has resulted in prolonged insulin inde-
pendence in several patients both in United States and in
Europe [1]. Besides multiple clinical applications in the
treatment of diabetes, transplantation of human islets
could be a safe alternative to pancreas transplantation in
patients made insulin dependent after total pancreatec-
tomy [2, 3].

cancer-free 1 year later. Normal
liver function and insulin inde-
pendence was achieved, although
islet response to glucose challenge
remained delayed. Immunosup-
pression was maintained with
cyclosporin monotherapy.

In the present report we describe one such patient who
underwent liver and islet transplgntation following an
upper abdominal exenteration for cancer [4]. The patient
was alive and well 1 year after the procedure. To our
knowledge, he is the first case of its kind [2, 3] successfully
treated by a cyclosporin-based immunosuppression.

Materials and methods
Case

A 47-year-old man presented with weight loss and abdominal pain.
A pancreatic neuroendocrine carcinoma with multiple bilateral liver
metastases was diagnosed. Work-up for extrahepatic metastatic
spread was negative and systemic intravenous chemotherapy was
started with the following: 5-FU (250 mg/m?), epi-adriamycin
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(25 mg/m?),and DTIC (200 mg/m?). Drugs were administered every
4 weeks for a total of 7 cycles. At the end of this treatment, a CT scan
of the abdomen revealed a partial response (about 50% volume
reduction of several tumour nodules). The primary pancreatic tumor
(6 cm in diameter) located in the tail of the pancreas was removed
together with para-aortic and peri-pancreatic lymph nodes. Micro-
scopic evaluation of the specimen revealed 80% necrosis of the
tumor cells; consequently, four further cycles of the same preopera-
tive chemotherapy regimen were given. Again (1 year from the
beginning of treatment), a complete work-up failed to reveal any
extrahepatic metastatic spread.

With the aim of complete removal of the residual cancer seeds,
the patient underwent a modified upper abdominal exenteration [4].
During the procedure, removal of the remaining pancreas, duode-
num, and lower two-thirds of the stomach, and a total hepatectomy
was immediately followed by an orthotopic liver transplantation
(OLT). At the end of the OLT, 1185000 pancreatic islets (purified
from four pancreases) were injected through the portal vein into the
liver graft [2]. All grafts were ABO identical and were used
disregarding HLA matching. Cross-match tests were negative.

Soon after surgery, primary nonfunction of the liver graft
developed. On the first postoperative day, the transaminase level
(AST) was over 6000 U/ml and the prothrombine time was more
than 60 sec. In contrast, the islet component of the combined graft
was judged satisfactory, with a serum C-peptide level rising from less
than 0.15 to 3.92 ng/ml. Therefore, 50 h later, the patient underwent
liver-islets retransplantation. At that time 190000 fresh islets (from
one pancreas) were injected into the liver. The following day, 620 000
more islets (from one pancreas) were infused into the portal vein
through a percutaneous transhepatic approach.

Theliver-islets graft showed good postoperative function and the
patient was discharged from ICU 15 days later. Insulin support was
stopped 1 month after transplant and has not been restarted since.
At the time of writing, 1 year after transplantation, the patient was
back at work with serum C-peptide levels ranging between 3 and
6.95 ng/ml.

Islets preparation

Pancreatic islets were separated using a modification of the auto-
mated method for human islet isolation [5, 6] and purified by
centrifugation on a Euroficoll gradient [7]. The injection of a col-
lagenase solution at 4°C (Boehringer Mannheim type P, lot
no. 12912623) was performed immediately before the beginning of
the cold ischemia time. A second injection of collagenase at 30°C
was performed immediately before the isotation procedure. Islet
number, volume, insulin content, and in vitro perfusion were
assessed as previously described [6].

Immunosuppression

A cyclosporin (CsA) and steroid immunosuppression regimen was
followed. Due to severe renal failure requiring dialysis, CsA was
stopped from day 5 to day 9 postoperative; during that time a short
course of rabbit anti-lymphocyte globulin (RATG) was given.
Starting from the second posttransplantation month, a mild intes-
tinal malabsorption occurred. Csa was switched from capsule to
the microemulsion formulation. After 6 months, steroids were pro-
gressively tapered and CsA monotherapy was continued.

Results

The patient was cancer free 1 year after transplantation,
with normal liver graft function. A transitory hypergly-
cemia was noted (280 mg% at 3 min and 158 mg% at 2 h)
following an intravenous glucose tolerance test IVGTT:
0.5 g glucose per kilogram body weight) performed 6
months after transplantation. One year after the com-
bined OLT-ITx, the mean blood glucose levels sampled
over 7 consecutive days (with the patient on a regular
unrestricted diet) were: 110 mg% at 7:00 a.m. after an
overnight fast, 196 mg% and 161 mg% 2 h after lunch
and dinner, respectively. Such a slightly diabetic response
to glucose challenge was confirmed a few days later by an
oral GTT (75 g oral glucose): in fact, blood glucose, free
insulin, and C-peptide were 313 mg%, 3.18 pU/ml, and
42.06 ng/ml, respectively, at 60 min and 167, 2.06, and

Fig.1 Small clumps of pancreatic islets in a portal triad of the
transplanted liver (trichrome stain 250 x )
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15.14, respectively, at 90 min with no glucose in any urine
samples.

The islets, discovered by chance in a percutaneous liver
biopsy (Fig. 1), looked normal, although their micro-
scopic patterns were defined only in a couple of small
clumps of pancreatic tissue in the portal space. Incident-
ally, neither liver nor islets rejection was ever suspected. A
complete immunocytochemistry study on the islets re-
moved with the first liver graft was performed. When
compared with age-matched control pancreases, trans-
planted human islets showed similar patterns of insulin-,
somatostatin-, glucagon-, and pancreatic polypeptide
producing cells [8]. ;

The patient’s body weight decreased from 91 kg 6
months before transplantation to 70 kg 9 months later. In
the last 6 months, with increased intake of calories,
steroid withdrawal, better CsA formulation, and much
improved performance status, the patient’s body weight
returned to 78.5 kg.

Discussion

These preliminary results, although collected from a
single case experience, confirmed several previous experi-
mental and clinical observations.

a) Combined liver and pancreatic islets transplantation
could be an alternative therapy for patients undergo-
ing total liver and pancreas removal. Certainly, such
an aggressive surgical and oncologic approach should
be limited only to neuroendocrine low-grade tumors of
the pancreas that metastasize to the liver.

b) The close ontogenetic relationship between pancreas
and liver, together with the presumed existence of
hepatotrophic factors secreted by islet cells, make the
liver an ideal site for pancreatic islet transplantation.
Nevertheless, in our experience, islet infusion should
be undertaken only when an appropriate liver graft
function has been confirmed.

¢) Although insulin independence is achievable with a
liver-islet graft, total pancreatectomy patients should
not be considered type I diabetics.

d) Although both the patient’s immunohistochemistry
and the microscopic patterns of the transplanted islets
were normal, blood glucose control could hardly be
rated normal as well. This could be explained by the
well-known differences in physiology of transplanted
islets when compared to normal pancreas. Diabetic-
like responses to glucose challenges are common in
islet-transplanted patients and it should be empha-
sized that the ideal number of islets necessary to
achieve normal metabolism is still undetermined and
could vary under different transplant conditions.
Moreover, transplanted islets lack innervation and do
not maintain double-shaped insulin secretion. In fact,
the delayed but effective response to a glucose chal-
lenge could be the “normal pattern” of any islet-
grafted patient, at least for the time being.

¢) Although previous cases were successfully treated with
FK-506, long-term survival of the liver-islet graft can
also be achieved by cyclosporin-based immunosup-
pression. However, in all cases previous anticancer
chemotherapy and surgical splenectomy could have
contributed to better graft acceptance.
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