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Purpose: The purpose of this study is to report the results of simultaneous pancreas-kidney (SPK) transplantations and
describe the lessons learned from the early experiences of a single center.

Methods: Between January 2002 and June 2013, a total of 8 patients underwent SPK transplantation. Clinical and radiologic
data were reviewed retrospectively.

Results: Seven patients were diagnosed with type | diabetes mellitus and one patient became insulin-dependent after
undergoing a total pancreatectomy because of trauma. Pancreas exocrine drainage was performed by enteric drainage in
4 patients and bladder drainage in 4 patients. Three patients required conversion from initial bladder drainage to enteric
drainage due to urinary symptoms and duodenal leakage. Four patients required a relaparotomy due to hemorrhage,
ureteral stricture, duodenal leakage, and venous thrombosis. There was no kidney graft loss, and 2 patients had pancreas
graft loss because of venous thrombosis and new onset of type Il diabetes mellitus. With a median follow-up of 76 months
(range, 2-147 months), the death-censored graft survival rates for the pancreas were 85.7% at 1, 3, and 5 years and 42.9%
at 10 years. The patient survival rate was 87.5% at 1, 3, 5, and 10 years.

Conclusion: The long-term grafts and patient survival in the current series are comparable to previous studies. A
successful pancreas transplant program can be established in a single small-volume institute. A meticulous surgical

technique and early anticoagulation therapy are required for further improvement in the outcomes.

[Ann Surg Treat Res 2015;88(1):41-47]
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INTRODUCTION

Simultaneous pancreas-kidney (SPK) transplantation is an
established therapeutic approach for patients with insulin-
dependent diabetes mellitus and end-stage renal disease [1].
Improvement of quality of life and potential reductions in
macrovascular and microvascular complications have been
documented in many publications [2-4]. In addition, SPK
transplants have been reported to be superior in graft survival
compared to kidney-only or solitary pancreas transplantation

[5,6]. Despite the long-term benefits of SPK transplants, there
are a lot of potential complications in the early postoperative
period. Technical factors influence the early outcomes greatly.
In spite of recent improvements in surgical technique and
perioperative management, SPK transplantation is still thought
to be associated with significant initial morbidity, and the
graft failure rate remains also high [3,7]. Management of
various morbidities in the early postoperative period requires
the multidisciplinary approach. It has been believed to be too
difficult to perform and maintain a pancreas transplantation
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program in a small-volume center because of these problems.

We performed our first SPK transplantation in 2002 and
became the fourth institute performing SPK transplantations
in Korea. We have maintained the transplantation program
including SPK transplants and performed a total of 8 cases over
10 years. The purpose of this study was to report the results of
the SPK transplantations and describe the lessons learned from
early experiences of a small-volume center.

METHODS

A total of 251 patients underwent solid organ transplantation,
including kidney or liver transplantation, between January
2002 and June 2013. Of the 251 patients, & patients underwent
simultaneous pancreas kidney transplantation. All the cases
were performed by one transplantation surgeon. A retrospective
review of the medical records and radiologic studies of these
patients were done after approval by the Hallym University
Kandong Sacred Heart Hospital Institutional Review Board (14-
138).

The back-table procedure was done with standard methods
using the donor iliac artery Y-graft. Implantations of both the
pancreas and kidney were done intraperitoneally, except for one
case in which the kidney was implanted retroperitoneally. The
pancreas grafts were implanted on the right side of patients, by
anastomosing the Y graft to the recipients’ external iliac artery
and the pancreas portal vein to the recipients’ external iliac
vein. Kidneys were implanted on the left side of patients with
anastomosis of the renal artery and vein to the internal iliac
artery and external iliac vein, respectively. For enteric drainage,
the duodenum of graft was anastomosed to the recipients’
ileum approximately 50-cm proximal to the ileocecal junction
by hand-sewn two-layer methods. For bladder drainage,
duodenal anastomosis was done to the dome of the recipients’
bladder, also by hand-sewn two-layer methods.

All of the patients received basiliximab as an induction
therapy. Maintenance immunosuppression consisted of
steroids, calcineurin inhibitors, and mycophenolate mofetil.
Tacrolimus was started at 0.075 mg/kg twice a day and adjusted
to a serum trough level of 8-12 ng/mL. Mycophenolate mofetil
was given at an oral dose of 500 mg twice a day, and the doses
were adjusted for hematologic conditions or adverse effects.
Methylprednisolone was administrated intravenously during
surgery and then tapered to 5 or 10 mg of oral prednisolone
daily. All recipients received infection prophylaxis, including
intravenous 2nd generation cephalosporin continued for 3 days
and then sulfamethoxazole/trimethoprim for 6 months. An oral
suspension of antifungal agent was continued for 3 months
postoperatively. Anticoagulation therapy was not routinely
performed.

Delayed graft function of the kidney was defined as the

need for dialysis in the first week posttransplant. Delayed graft
function of the pancreas was defined by the patients' need for
exogenous insulin at the time of hospital discharge [8].

After discharge, the patients were regularly followed up at the
outpatient clinic. When an unexplained and sustained increase
in serum creatinine or hyperglycemia was detected, evaluation
of the kidney and the pancreas by duplex sonography and a
biopsy of the kidney were recommended. Biopsy-proven T-cell
mediated rejections were treated using steroid pulse therapy
with 500 mg of methylprednisolone for 3 days.

Continuous data were summarized as the median with the
range, and categorical data were summarized as proportions
and percentages. The Kaplan-Meier method was used to
calculate graft and patient survival rates. All statistical analyses
were performed with the PASW Statistics ver. 18.0 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

Eight patients underwent SPK transplantation in our institute
between January 2002 and June 2013. The median age of the
patients was 35 years (range, 2842 years). Three male and 5
female patients were included. All, except for one patient, were
diagnosed with type I diabetes mellitus. A 35-year-old male
patient became insulin-dependent after undergoing a total

Table 1. Donor and recipient baseline characteristics (n = 8)

Characteristic Value
Recipient characteristic
Age (yr) 35 (28-42)
Male sex 3(37.5)
Duration of diabetes (yr) 19 (14-23)
Pretransplant HbATc (%) 8.1 (7.4-11.0)
Duration of dialysis (mo) 58 (41-72)
Dialysis methods
HD 6 (75.0)
PD 2 (25.0)
History of hypertension 4 (50.0)
Donor characteristic
Age (yr) 38 (10-49)
Male sex 6 (75.0)
Cause of death
Trauma 3(37.5)
Hypoxic brain damage 2 (25.0)
Cerebrovascular accident 3(37.5)
Body mass index (kg/mz) 24 5(20.0-25.0)
Final serum creatinine (mg/dL) 0 (0.5-1.2)
Final serum amylase (IU/L) 4 (22-260)
Procurement pancreas suitability score 6 (13-17)

Values are presented as median (range) or number (%).
HbATc, glycosylated hemoglobin; HD, hemodialysis; PD,
peritoneal dialysis .
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pancreatectomy because of traumatic injury 18 years ago. The
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reflux pancreatitis, respectively. The median cold ischemia time
was 450 minutes (range, 300-600 minutes) for the kidney and
510 minutes (range, 330-590 minutes) for the pancreas. The
median graft weight was 204 g (range, 150-235 g) for the kidney
and 230 g (range, 150-410 g) for the pancreas. The operation-
related characteristics are summarized in Table 2.

The demographic, surgical methods and outcomes of each
patient are summarized in Table 3. Four patients required
at least one relaparotomy. The first patient (patient No.
1) experienced 3 additional surgical procedures. The first
relaparotomy was performed because of hemorrhage on the
day after the transplantation. The second one was performed
due to ureteral obstruction caused by ischemic change. Ureteral
stent insertion was tried first, but failed, and a percutaneous
nephrostomy and urteroureterostomy were performed
22 days after the initial operation. He had suffered from
recurrent reflux pancreatitis and required enteric conversion of
pancreas exocrine drainage 204 days after the transplant. The
second patient (patient No. 3) developed fever 3 weeks after
the initial operation, and a CT scan showed a large abscess

formation around the transplanted pancreas. She underwent
a relaparotomy, and portal venous thrombosis in transplanted
pancreas and extended abscess were found. She underwent a
graft pancreatectomy 22 days after the initial operation. The
third patient (patient No. 4) had persistent hematuria and
needed enteric conversion of pancreas exocrine drainage 55
days after the initial operation. The fourth patient (patient No. 6)
underwent 2 additional surgical procedures because of recurrent
leakage of the duodenal segment. At the first relaparotomy,
she underwent detachment of duodenal anastomosis which
was originally drained to the bladder and duodenojejunostomy
was performed. However, 2 days after the relaparotomy, bile
leakage was suspected and she underwent repair of fistula and
omentopexy of the duodenojejunostomy.

Delayed graft function of the kidney and pancreas occurred
in one patient (12.5%). Biopsy proven acute T-cell mediated
rejection occurred in one patient (12.5%), and the time from
transplantation to diagnosis of rejection was 30 months. With
a median follow-up of 76 months (range, 2-147 months), the
death-censored graft survival rate for the kidney was 100% at 1, 3,
5, and 10 years. The death-censored graft survival rates for the

100 A -I
80 - Table 4. Outcomes of transplantation (n = 8)
g Outcomes of transplantation Value
— 60 .
.g Postoperative complications
2 404 Bleeding . 1(12.5)
& Vascular thrombosis 1(12.5)
0] Intraabdominal sepsis 1(12.5)
201 Urinary tract obstruction 1(12.5)
Relaparotomy” 7 cases/ 4 patients
0 - Hospital stay (day) 43 (22-67)
T T T T T T T T T T T 1
0 12 24 36 48 60 72 84 96 108 12 Follow-up (mo) 76 (2-147)
Follow-up (mo) Death-censored graft survival rates (%)
Kidney
Fig. 1. The death-censored graft survival rates of the pancreas. 1 yr/3 yr/5 yr/10 yr 100/ 100/ 100/ 100
Pancreas

1 yr/3 yr/5 yr/10 yr

85.7/85.7/ 85.7/ 42.9

100 - Patient survival rates (%)
_I 1 yr/3 yr/5 yr/10 yr 87.5/87.5/87.5/ 87.5
80 - Delayed graft function 1(12.5)
T Biopsty-proven acute rejection 1(12.5)
= 60 Serum creatinine level (mg/dL)
E 1yr 1.1 (0.5-1.4)
3 3yr 1.0 (0.7-1.6)
£ 407 5yr 1.4(0.6-1.5)
% HbATc (%)
o 20 A Tyr 5.4 (5.0-5.4)
3yr 5.4 (5.0-5.4)
0 5yr 5.5 (5.1-5.7)

Fig. 2. The patient survival rates.
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Follow-up (mo)

otherwise indicated.
HbA1c, glycosylated hemoglobin.

Values are presented as number (%) or median (range) unless

ncludin e relaparoto or enteric conversion.
*Including the rel tomy fi t
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pancreas were 85.7% at 1, 3, and 5 years and 42.9% at 10 years
(Fig. 1). One patient experienced pancreas graft loss because of
venous thrombosis, and the other patient restarted exogenous
insulin therapy 114 months after transplantation due to
newly diagnosed type 1I diabetes mellitus. The median serum
creatinine levels were 1.1 mg/dL (range, 05-1.4 mg/dL), 1.0 mg/
dL (range, 0.7-1.6 mg/dL), and 1.4 mg/dL (range 0.6-15 mg/
dL) at 1, 3, and 5 years, respectively. The median hemoglobin
Alc was 5.4% (range, 5.0%-5.4%), 5.4% (range, 5.0%-5.4%), and
5.5% (range, 5.1%-5.7%) at 1, 3, and 5 years, respectively. The
patient survival rates were 875% at 1, 3, 5, and 10 years (Fig. 2).
A 34-year-old female patient died of pneumonia 59 days after
the transplantation. The outcomes of the transplantation are
summarized in Table 4.

DISCUSSION

The current study analyzed the 10-year experience of SPK
transplantation. Even though the number of patients was small,
we showed the long-term results of SPK transplantation in our
early period. The graft survival for the kidney was excellent
and the graft survival for the pancreas was also acceptable.
One patient died with functioning grafts and there were two
graft losses of the pancreas at 22 days and 114 months after the
transplants, respectively. Five patients successfully achieved
insulin independence. Patient survival was also similar to
the results from other centers. The reported outcomes of SPK
for type I diabetes mellitus are 88%, 77%, and 69% for 5-year
patient, kidney, and pancreas graft survival, respectively [10,11].

SPK transplantation has been accepted as the standard
treatment for patients with insulin-dependent diabetes mellitus
and end-stage renal disease, who can endure a major operation
[12]. The survival benefit has been shown by many publications
[13,14]. SPK transplants recipients could expect to live 15 years
longer than patients on the waiting list and 10 years longer than
their counterparts who received a deceased donor kidney-only
transplant [15]. In addition to the survival benefit, SPK improves
quality of life, prevents diabetic nephropathy recurrence,
improves or stabilizes diabetic neuropathy and retinopathy [16-
18].

The long-tem benefits of SPK transplantation should be
weighed against the potential early morbidities. Even though
there have been many improvements in surgical techniques
and postoperative management during the last decade, many
potential nonimmunologic complications associated with
surgical procedures exist [6]. In addition, the surgical techniques
of organ procurement and implantation affect the early
results and graft loss greatly. The early postoperative period
is still considered as a high risk period for a relaparotomy [3].
Gruessner et al. [19] reported that the mortality hazard during
the first week after transplants was increased compared to

patients who remained on the waiting lists.

Because of these reasons, SPK transplants have been per-
formed in only a few transplantation centers in Korea,
especially centered in large-volume hospitals. We performed
our first SPK transplantation in January 2002 and maintained a
transplant program including SPK transplants for more than 10
years.

Graft pancreatectomy was performed in a 29-year-old female
patient because of graft venous thrombosis. Pancreas venous
thrombosis is one of the hazardous complications which can
result in graft loss. The reported incidence of venous thrombosis
is 2%-14% [12,20,21]. Technical errors, hypercoagulable stage
and low-flow circulation can be the cause of portal vein
thrombosis of a pancreas graft, and a prolonged cold ischemia
time, the cause of the donor death and the body max index
of the donor and recipient are suggested as the risk factors for
graft thrombosis [21]. Many centers use anticoagulation therapy
immediately after the operation. As one of the efforts for early
diagnosis of venous thrombosis, CT angiography has been
routinely performed in some centers [22]. Even though the risk
of bleeding is increased, early start of anticoagulation therapy
is mandatory and active surveillance with imaging modality is
also required. Duplex scan is safe without the use of contrast
media, however, it has limitations because of the depth of the
organ, the gas-filled bowel and heterogenous positioning of the
pancreas in each case. CT angiography rather than duplex scan
could be a choice for surveillance, especially in small-volume
centers which have a lack of experienced radiologists.

Duodenal leakage is one of the potential complications after
pancreas transplantation. Graft pancreatectomy should be
considered to salvage life in the situation of duodenal segment
leaks with abdominal sepsis or prolonged morbidity with non-
healing leakage [23]. One of our patients had repeated duodenal
leakage and underwent a relaparotomy twice and finally died
from pneumonia. The ischemia of the duodenal segment
caused by the injury of the inferior pancreaticoduodenal arcade
during procurement was thought to be a possible reason for
the repeated leakage. The procurement of the pancreas should
be done as meticulously as possible with gentle handling and
minimal touching,

There were 3 cases that required conversion from the initial
bladder drainage to enteric drainage. In the past, bladder
drainage was preferred to enteric drainage with the advantage
of the ability to monitor pancreatic function. However,
improvements in immunosuppressive medication, operative
skills and postoperative care have made enteric drainage a
primary choice in the procedure in most of the established
transplant centers [24,25]. There are also favorable results for
the conversion of bladder to enteric drainage without increased
risk of graft loss [26]. However, when enteric conversion was
performed in an emergent situation due to anastomosis leakage,
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the results could be worse than in the elective cases [1]. In our
series, only the patient who underwent enteric conversion
with duodenal leakage had recurrent duodenal leaks and
peritonitis. Two other patients underwent enteric conversion
without surgical complications with a 6-week and 6-month
interval, respectively. If patients suffer from the genitourinary
symptoms, it is not necessary to wait more than 6 months or 1
year until the risk of rejection is reduced.

One of the patients presented long standing gastroparesis
even with good graft pancreatic function. He had been
diagnosed with insulin-dependent diabetes for 15 years and
diabetic gastropathy for 3 years. After the transplantation, he
had recovered uneventfully and maintained normoglycemia,
however, he was repeatedly admitted with symptoms of
vomiting and abdominal pain, which were refractory to the
prokinetic medications. There was no evidence of bowel
obstruction in the esophagogastroscopy and CT scan. Finally, a
scintigraphy with Tc99m diethylene triamine pentacaetic acid
labelled solid food was performed 3 years after the transplant
and showed delayed gastric emptying. He became free from
gastrointestinal symptoms 7 years after the transplant without
any further rescue treatments. Gastrointestinal autonomic
neuropathy occurs frequently in patients with diabetes and has
a profound negative impact on quality of life. The symptoms
could last a long time even after the transplant. It may be
unrecognized, especially after transplantation, thus, a high
index of suspicion of diabetic gastropathy is required.

The technical complication rate after pancreas transplants
is higher than after most other solid organ transplants [21]. In

our series, 4 out of 8 patients underwent a relaparotomy due
to surgical complications. As a small-volume center with initial
experience, we had continued troubleshooting the technical
problems in the early period of pancreas transplantation.
Other than technical factors, postoperative management with
a multidisciplinary approach is also mandatory for successful
pancreas transplantation. We had made an effort to accomplish
a collaborative team-based approach with physicians, radiologist
and pathologists. The outcomes of the current series were
comparable to other large-scaled data, and we thought it is
possible to start and establish a pancreas transplant program
even in small-volume centers in Korea. With more experiences,
the outcomes are expected to improve, and the solitary
pancreas transplantation would be possible to perform.

In conclusion, many surgical problems in SPK transplants
have been overcome and the long-term graft and patient sur-
vival in our current series are comparable to previous studies.
Although there are many potential morbidities and technical
difficulties in SPK transplants, a successful pancreas transplant
program can be established in a small-volume institute. A
meticulous technique of procurement and the early start of an
anticoagulation therapy are mandatory to further improve the
outcomes.
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