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Successful Combined Pancreas Fourth-Kidney
Third and Pancreas Third-Kidney Second
Transplantation: A Case Report
Claudia Bösmüller, MD,1 Manuel Maglione, MD,1 Christian Margreiter, MD,1 Tomasz Dziodzio, MD,2

MatthiasBiebl,MD,2 JohannPratschke,MD,2RobertÖllinger,MD,2 DietmarÖfner,MD,1 andStefanSchneeberger,MD1

Background. Extremely few reports have been published on experience with multiple combined pancreas-kidney re-
transplantation including long-term results. We here analyze our experience with two patients following successful combined pan-
creas fourth-kidney third and pancreas third-kidney second transplantation.Methods. Patient and graft survival as well as graft
function and major complications were recorded. Patient 1 (women, 47 years) underwent combined pancreas fourth-kidney third
transplantation after previous removal of the first and second renal and the second pancreatic grafts. Patient 2 (men, 51 years)
underwent combined pancreas third-kidney second transplantation after nephrectomy of the first renal graft. Immunosuppression
consisted of induction with alemtuzumab and maintenance with tacrolimus, mycophenolate mofetil/mycophenolic acid and ste-
roids. Results. After a follow-up of 44 and 49 months, respectively, both patients are doing well with stable graft function. Leu-
kopenia, thrombocytopenia, bacterial sepsis, and chronic hepatitis C as major complications were controllable. Conclusions.

Multiple pancreas-retransplantations combined with simultaneous renal transplantation are feasible. Meticulous immunosuppres-
sion, careful monitoring, and excellent patient adherence are of crucial importance.

(Transplantation Direct 2015;1: e22; 10.1097/TXD.0000000000000532. Published online 24 July 2015.
Further to previously published experiences in pancreas
retransplantation, Rudolph et al recently reported accept-

able 1-year graft survival rates in repeat pancreas retrans-
plantation in select candidates.1–7

Which patients are suitable for the challenge of multiple
pancreas retransplantation?
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We recently reported a superior 5-year pancreatic graft sur-
vival with 68.8% in simultaneous pancreas-kidney (SPK)
transplants as compared to 62.5% in pancreas after kidney
(PAK) transplants.8 Rudolph et al reported on pancreas
retransplantation, identifying higher rates of rejection for PAK
than that for SPK.5

To confirm suitable criteria for repeat pancreas retrans-
plantation, we here report the detailed course in 1 case each
of combined pancreas fourth-kidney third and pancreas third-
kidney second transplantation with good long-term outcome.

PATIENTS AND METHODS

Patient 1

A 47-year-old type I diabetic woman underwent a com-
bined pancreas fourth-kidney third transplantation (donor
age, 16 years) after having lost 2 renal as well as 2 pancreas
grafts due to chronic rejection and 1 pancreas graft due to
early technical failure. The intervals between the first, second,
third, and fourth pancreas transplantations were 13, 12, and
10 years, respectively. The time between the first and second
and the third renal transplantations was 18 and 12 years, respec-
tively. The first and second previous renal grafts and the sec-
ond pancreatic grafts were retrieved before retransplantation.
Their histological analysis identified a severe arteriosclerosis and
arteriolosclerosis indicating diabetic nephropathy plus chronic
pyelonephritis in the first renal graft and a chronic vasculopa-
thy plus chronic pyelonephritis in the second kidney graft. The
cause of the first pancreatic graft loss wasmost likely rejection,
but no biopsy was performed, and this remains speculative.
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In the retrieved (second) pancreatic graft, an arterial throm-
bosis with parenchyma necrosis was histologically verified.

Via a transperitoneal access, the fourth pancreas graft was
implanted in the right small pelvis with an arterial anastomo-
sis (Y graft of the donormesenteric and splenic arteries) to the
recipient right external iliac artery and a venous anastomosis
(donor portal vein) to the recipient inferior vena cava. The
exocrine drainage of the pancreas was established through
a duodenojejunostomy. The third kidney graft was implanted
in the left side of the small pelvis with an arterial and venous
anastomosis to the external iliac vessels and ureteral anasto-
mosis according to the technique described by Lich-Gregoir.
Detailed data about the preceding medical history and surgi-
cal technique are given in Table 1.

Immunosuppression consisted of alemtuzumab, tacrolimus
(Tac), mycophenolate mofetil, and steroids gradually tapered
to 2.5mg (Table 1). This low-dosed triple immunosuppression
was adapted to the elastography-proven high-grade hepatitis
C fibrosis (median stiffness 19.6 kPa at month 15 after trans-
plantation) with stable liver function.

The concomitant medication, including infectious prophy-
laxis with trimethoprim-sulfametoxazole and valgancyclovir,
is depicted in Table 1.

Patient 2

A 51-year-old type I diabetic man underwent a combined
pancreas third-kidney second transplantation (donor age,
35 years) after immunological loss of all his previous kidney
and pancreas grafts. The renal graft was removed at another
center, and the cause of graft loss according to the histologi-
cal workupwas chronic rejection. The time intervals between
the first and second and the third pancreas transplantations
were 18 and 12 years, respectively. The time between first
and the second renal transplantations was 18 months. The
third pancreas was implanted in the right small pelvis with
an arterial anastomosis (Y graft of the donor mesenteric
and splenic arteries) to the recipient right common iliac artery
and a venous anastomosis (donor portal vein) to the recipient
vena cava inferior. The exocrine drainage was established
through a duodenojejunostomy. The second renal graft was
positioned in the left iliac side and anastomosed to the left
external iliac vessels. The ureter was implanted according to
the method of Lich-Gregoir.

The detailed data on the patient's medical history preced-
ing retransplantion and surgical details are given in Table 1.

Immunosuppression consisted of alemtuzumab 30 mg,
Tac, steroids and cautiously reduced mycophenolic acid
(MPA) regarding leukopenia (Table 1).

A clinically diagnosed acute rejection (increase in serum
creatinine, fever) was reversed by pulsed methylprednisolone
(1750 mg in total over post-transplant days 15-18).

Prednisolone was increased in the third year due to idio-
pathic thrombopenia that was reversed with rituximab,
romiplastin, and a steroid bolus.

The concomitant therapy including infectious prophylaxis
is listed in Table 1. Regarding leukopenia, trimethoprim-
sulfametoxazole was avoided, and the valgancyclovir dose re-
duced. The pulmonary situation was cautiously monitored by
chest X-ray with consistent respiratory exercises controlled by
scheduled physiotherapist visits in the perioperative period.

Before listing for combined retransplantantion, both pa-
tients were precisely evaluated including infectiological and
oncological screening. They were seen by a dentist, otolaryn-
gologist, gynecologist, and urologist. Viral screening included
CMV and EBV. Furthermore, they underwent gastroscopy,
colonoscopy, abdominal, and pelvic ultrasound, including
Doppler sonography of the pelvic and peripheral vessels,
ophthalmological (split lamp), and neurological investiga-
tion. Finally, spirometry, exercise stress test, echocardiogra-
phy, and coronary angiography were performed to evaluate
the perioperative risk.

The posttransplant routine controls included regular labora-
tory tests of renal and pancreatic function (including C-peptide
serum levels), blood cell count, liver function tests, daily gly-
cemia self-controls, 3 to 6 monthly ophthalmological and ul-
trasound check-ups, yearly check-up visits including chest
X-ray, electrocardiogram, echocardiography.

RESULTS

Patient 1

The postoperative course of the pancreatic graft was free
of any immunological or vascular complications and charac-
terized by normoglycemia without exogenous insulin. Renal
functionwas altered by delayed graft function requiring three
dialyses with complete recovery within the first month.

Notable complicationswere a postoperative hematoma re-
quiring relaparotomy on day 1 after transplantation, CMV
replication without tissue invasion (positive CMV-PCR in
week 4) treated by valgancyclovir for 6 months and right
hip necrosis (probably related to osteoporosis and perimeno-
pausal age) occurring inmonth 36with subsequent implanta-
tion of endoprosthesis.

Currently, at month 44, the patient is in good general con-
dition with normal renal and pancreatic function. Liver func-
tion is stable (Table 1).

Patient 2

Regarding the pancreatic graft, no immunological or vas-
cular complications occurred. The patient did not need any
exogenous insulin during the entire hospital stay. The postop-
erative course of the kidney showed good initial function.
However, it was complicated by a reversible acute rejection
in the first month after transplantation.

In the long-term course, 3 major complications occurred:
CMV replication without tissue invasion (positive CMV
PCR in week 4), treated with valgancyclovir for 6 months,
a Staphylococcus-driven bacterial sepsis treated with antibi-
otics based on susceptibility testing in month 4, and idiopathic
thrombocytopenia in month 32, reversed by rituximab, ste-
roids, romiplostim, and discontinuation of MPA.

Currently, at month 49, the patient is in good general
health with stable renal and pancreatic graft function and
showing normal platelet and leukocyte counts (Table 1).

Because of his hematologic risk situation, he is on dual im-
munosuppressionwith Tac and steroids after discontinuation
of MPA.

Neither of the 2 patients developed malignancies or signif-
icant secondary diabetic complications, such as critical pe-
ripheral angiopathy/retinopathy.

DISCUSSION

Several centres do not perform repeat pancreas retrans-
plants. Increased risks for graft loss of the second pancreatic graft
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due to technical failures and acute rejection are considered
a strong deterrent.1–3,5,7 In fact, reports on acceptable results
in pancreas retransplantation highlight patient selection as
a crucial prerequisite.1–6 Data on pancreas retransplan-
tation recently reported by Rudolph et al confirm their ac-
ceptable 1-year graft survival of 75.8% in highly selected
candidates, while noting a decreased 5-year actuarial graft
survival for second and third transplants, as compared to
TABLE 1.

History, Comorbidities, Perioperative and Surgical Data, Donor
Laboratory Values

Patient 1

History Single kidney transplant 1993
Graft loss: year 5: chronic rejection
Single pancreas transplant 1998

Anastomosis: common iliac artery, vena cava pancreatojejunost
Immunosuppression: ATG, Tac, MMF, Steroids

Graft loss: month 12: thrombosis: pancreatectomy: a probable
immunologic cause was discussed but not clearly proven

Combined kidney-pancreas retransplant 1999
simultaneous 1st renal graft nephrectomy

Immunosuppression: ATG, Tac, MMF, Steroids
Graft loss pancreas: day 7: arterial thrombosis: pancreatectom

Graft loss kidney: year 8: chronic rejection
Single pancreas-third transplant 2001

Anastomosis: common iliac artery, vena cava pancreatojejunost
Immunosuppression: ATG, Tac, MMF, Steroids
Graft loss pancreas: month 12: chronic rejection

Comorbidities Chronic hepatitis C (cirrhosis, stable function)
Arterial hypertension

Coronary heart disease without critical stenosis
Hyperuricemia
Osteoporosis

Leucopenia (reversible)
Multiple combined SPK Kidney third-pancreas fourth transplantation
Recipient PRA negative
Donor data
Age, y/sex 16/male
BMI, kg/m2/height, cm 21/170
Cause of death Traumatic cerebral damage
Deceased for brain death Yes
Cardiac event No
Serum creatinine, mg/dL 0.8
HLA MM 2/2/1
Surgical data
Kidney
Cold ischemia time, h 12:56
Anastomosis time, min 28
Anastomosis arterial/venous External ilial artery/vein
Ureter anastomosis Lich Gregoire (Splint)
Pancreas
Cold ischemia time, h 15:14
Anastomosis time, min 25
Anastomosis arterial External iliac artery
venous Vena cava inferior
Pancreas anastomosis Duodenojejunostomy
Simultaneous 2nd renal graft nephrectomy

Cholecystectomy (Cholelithiasis)
primary transplants, and a higher rejection rate for PAK than
for SPK.1 Öllinger et al retrospectively identified a superior
5-year pancreatic graft survival (68.8%) in SPK first trans-
plants as compared to 62.5% in PAK first graft recipients.

Personal immunological and infectious risk, coronary, and
peripheral vascular status and more general operative risk
factors are important criteria for selecting suitable candidates
for multiple retransplants, especially in the light of donor organ
Data, Immunosuppression, Concomitant Medication, Actual

Patient 2

Combined kidney pancreas transplantation 1992
Anastomosis: (pancreas): common iliac artery, vena cava pancreatojejunostomy

Immunosuppression: CyA, Azathioprine, Steroids
omy Graft loss pancreas: year 5: acute rejection

Graft loss kidney: year 17: chronic rejection: nephrectomy
Single pancreas retransplantation 1998

Anastomosis: common iliac artery, vena cava pancreatoduodenojejunostomy
Immunosuppression: ATG, Tac, MMF, Steroids

Graft loss: year 7: acute rejection
y

omy

Arterial hypertension
Hypothyreosis

Leucopenia (reversible)
History of foramen ovale (operative closure)

History of cerebrovascular accident (without neurologic deficiency)
No history of COPD

kidney second-pancreas third transplantation
2%

35/male
23/200

Traumatic cerebral damage
Yes

Yes: arrest (5 min), hypotensive period (2 min)
0.6
1/1/1

09:43
41

External iliac artery/vein
Lich Gregoire (Splint)

11:30
32

Common iliac artery
Vena cava inferior
Duodenojejunostomy

Continued next page



TABLE 1. (Continued)

Patient 1 Patient 2

Immunosuppression
Induction therapy Alemtuzumab 30 mg IV, Methylprednislone 500 mg Alemtuzumab 30 mg IV, Methylprednislone 500 mg
Maintenance Tac-level, ng/mL MMF, mg Prednisolone, mg Tac-level (ng/mL) MPA (mg) Prednisolone (mg)
Months 3-6 10 1.000 15 (tapering) 10 720 15 (tapering)
7-9 8 500 5 8 720 5
10-12 6-8 500 5 6-8 720 5
Year 2-3 6 500 5/2.5 (alternate days) 6 720 5
> 3 4 500 2.5 every 2 days 6 discontinued 10 (increased)
Concomitant therapy Perioperatively: Piperacillin-Tazobactam, Fluconazole, Acetylcysteine Perioperatively: Piperacillin-Tazobactam, Ciprofloxacine, Fluconazole, Acetylcysteine

TMP until month 3, Valgancyclovir until month 6 Valgancyclovir until month 6
TMP until month 3, Valgancyclovir until month 6 Maintenance: Pantoprazol, Levothyroxin, Betablocker, ASS

Current laboratory values Month 44 Month 49
Creatinine. mg/dL 1.9 1.2
Blood glucose, mg/dL 120 86
HbA1C, % 5.1 5.0
C-peptide, ng/L 8.6 3.0 (month 47)
Platelets 133.000 209.000
Leucocytes 4900 7.400
ASAT, mU/L 22 36
ALT, mU/L 10 26

CyA indicates cyclosporine A; ATG, antithymocyte globulin; MMF, mycophenolate mofetil; COPD, chronic obstructive pulmonary disorder; IV, intravenous; ASAT, aspartate aminotransferase; ALT, alanine
aminotransferase.
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shortage. So far, there is a paucity of reports on long-term ex-
periences in third and fourth pancreas retransplantation.

In light of this, we report on our experience with 2 cases
of multiple combined pancreas-kidney retransplantation, 1
pancreas fourth-kidney third and 1 pancreas third-kidney
second transplantation with good long-term outcome.

Suitability criteria for repeat pancreas retransplantation were
excellent adherence and good general clinical conditionwithout
any critical coronary or peripheral artery stenosis, withminimal
(panel reactive antibodies 2%) or negative grade of immuniza-
tion, and stable comorbidities and reliable self-control to pre-
vent infections.

Experienced surgeons following standard techniques per-
formed both multiple retransplants. Preceding old grafts were
removed for thrombosis, technical reasons, consistent with the
experiences of LaMattina and Rudolph.1,5 These graft re-
movals also contributed to creating anatomical/surgical space
to position the new organs. The pancreas grafts were positioned
via a transperitoneal access in the right iliac side by making an
arterial anastomosis to the right external/common iliac artery,
respectively; the venous anastomosis was made to the inferior
vena cava inferior, and exocrine drainage was established
through a duodenojejunostomy. The renal grafts were im-
planted in the left iliac side according to standard techniques.8

The fact that both study patients had a negative or very
low PRA probably leads the potential benefit of explanting
previous transplants to be questioned considering the rela-
tively low immunologic risk to be anticipated in subsequent
retransplantation. No pancreatic venous thrombosis oc-
curred in either patient. Because of the pancreatic vulnerabil-
ity to vascular complications and because of the inherently
intrapancreatic lowmicrovascular flow and hypercoagulable
blood of diabetic persons, patients were started early on
maintenance acetylsalicylic acid.9

In addition to the selection of recipients, donor organs
must also be carefully selected to minimize risk factors
negatively influencing graft and patient survival. In both
cases, the young donor age (16 and 35 years) and good recip-
ient vessel quality were probable factors explaining the good
primary pancreatic function despite the relatively long cold
ischemia time (>11 and >15 hours, respectively). This was
also reflected in the low pancreas donor risk index of the 2
transplants, namely, 1.10 and 1.01.10

With regard to efficient induction therapy in repeat SPK
retransplants, alemtuzumab as an effective lymphocyte-
depleting agent was administered in both patients, who had
received antithymocyte globulin preparations with previous
transplants.11–16 The maintenance immunosuppression in
1 patient consisted of a low-dosed triple-drug regimen with
minimized steroids due to chronic hepatitis C and osteopo-
rosis. The other patient received a dual combination without
MPA due to leukopenia and idiopathic thrombopenia.

No pancreatic rejection occurred, indicating an immuno-
logical advantage of combined retransplantation as com-
pared to pancreas retransplantation alone (either PAK or
PTA) observed by Rudolph et al in their single-center report.1

All infectious complications were treated successfully.
No tumor, peripheral diabetic angiopathy, or retinopathy

occurred. This is in accordance with Giannarelli et al,17

who reported an improvement or stabilization of diabetic
co-morbidities in the majority of patients following success-
ful pancreas transplantation.

After a follow-up period of 44 and 49 months, respec-
tively, both patients are in good general health with normal
renal and pancreatic function.

As a conclusion drawn from this very small but accurately
monitored cohort, we would consider repeat re-SPK to be
feasible in the following conditions:

Stable physical condition, suitable coronary, and periph-
eral vascular status, minimal or negative grade of immuniza-
tion, careful operative technique performed by experienced
surgeons, excision of preceding nonfunctioning grafts, early
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anticoagulation, T cell-depleting induction therapy, cautious
patient-specific maintenance immunosuppression, regular
long-term follow-up check-ups to ensure excellent long-term
patient adherence and medical accuracy.
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