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Simultaneous pancreas and kidney transplantation is the treatment of choice for diabetes mellitus patients
with associated end-stage renal disease. Limited vascular access could be encountered in patients with severe
atherosclerosis, and/or severe obesity and in re-transplant patients. We describe a modified technique that fa-
cilitates simultaneous pancreas and kidney (SPK) composite graft transplantation with retroperitoneal system-
ic-enteric drainage for patients with limited vascular access.

Since April 2012, we performed a modified technique for 2 patients with limited vascular access. SPK compos-
ite graft was constructed during the back-table preparation and transplanted in the right retroperitoneal space,
finally covered by the ascending colon and its mesocolon.

The 2 patients achieved good pancreas grafts function with normal blood glucose immediately after the com-
pletion of reperfusion. Their kidney grafts have also shown good function. They have not had any rejection ep-
isodes or postoperative complications after the SPK composite graft transplantation.

We propose that simultaneous pancreas and kidney composite graft transplantation with retroperitoneal sys-
temic-enteric drainage can be a viable option for patients with limited vascular access.

Kidney Transplantation ¢ Pancreas Transplantation ¢ Retroperitoneal Space

CT - computed tomography; DM - diabetes mellitus; IVC - inferior vena cava;
SPK - simultaneous pancreas and kidney
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Background

SPK is an established treatment option for brittle diabetes with
associated end-stage renal disease. The success rate of pan-
creas transplantation has improved dramatically with advanc-
es in surgical techniques [1,2], graft preservation [3,4], novel
immunosuppression [1,5,6] and post-transplant management
[1,5]. It is well known that microangiopathy and macroangi-
opathy are generalized with high probability in diabetes mel-
litus (DM) patients [7], and that these angiopathies can lead
to advanced atherosclerotic arterial diseases whichthat may
present technical problems for vascular anastomosis during
graft implantation. Possible solutions for such severe athero-
sclerosis include patch reconstruction using a donor iliac ar-
tery [8] and arterial replacement using a donor iliac artery for
interposition or bypass [9,10].

However, patients with advanced atherosclerotic arterial dis-
ease, patients who are obese, and re-transplant patients may
have limited access for 2 vascular anastomoses in multi-organ
transplantation such as SPK. Reports had shown that when vas-
cular access is limited, back-table reconstructions of combin-
ing pancreas and kidney grafts into a single artery and single
vein or two veins may provide a successful outcome [11-13].

Most centers use enteric drainage and an intraperitoneal po-
sition as the standard technique for pancreas transplantation.
Boggi first described an intraperitoneal approach for retroper-
itoneal pancreas graft placement with portal-enteric drainage
[14]. A modified technique using systemic-enteric drainage was
reported a few years later [15].

Here, we describe modifications that facilitated SPK compos-
ite graft transplantation with retroperitoneal systemic-enter-
ic drainage for patients with limited vascular access and re-
nal failure under hemodialysis.

Material and Methods

Since April 2012, we performed 2 SPK composite graft trans-
plantation with retroperitoneal systemic-enteric drainage.The
characteristics of the 2 recipients and the donors are shown
in Table 1.

Surgical technique
Organ procurement
The pancreas was recovered with a duodenal segment without
spleen. The spleen had already been removed during the or-

gan procurement. The portal vein was divided near the conflu-
ence of the splenic vein to obtain a 1.5-2.0 cm length. During
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Table 1. Recipient and donor demographics.

Recipient age (years) 28 52
Gender Male Male
Cemikgm 3 23
| Typeof diabetes | NDDM  DDM
 Duration of diabetes (ears) Lo 9
 Duration of hemodialysis (year) 2 45
 Pannel reactive antibodies (6) o o
 Donorage (year) 57 0
CHAmismath o 3
 Coldischemia time (minutes) T 555
© Warm ischemia time (minutes) v w9

the back-table preparation, all vascular anastomosis were per-
formed by 7-0 Prolene running sutures. The superior mesen-
teric artery and the splenic artery of the pancreas graft were
reconstructed with a long Y iliac artery graft. The smaller left
renal artery was anastomosed end-to-side to the larger and
longer common limb of the arterial Y graft from the donor. The
shorter portal vein is anastomosed end-to-side to the longer
graft left renal vein (Figure 1). This composite graft facilitated
the SPK transplantation using a single graft artery and vein for
the anastomosis to 1 pair of recipient arterial and venous sites.

Transplantation

Through a midline incision, the bowel was mobilized from the
cecum to the region of the hepatic flexure and mesocolon.
The range of the mesocolon mobilization was expanded to
expose the distal aorta, including bifurcation of common iliac
arteries. After the mobilization was completed, a preventive
appendectomy was performed in both cases due to potential
difficulty in distinguishing graft complications from appendi-
citis in case of right inferior abdominal pain. The distal aorta,
right common iliac, and right external and right internal arter-
ies were encircled and the most suitable site for anastomosis
was carefully determined. The atherosclerosis and obesity was
so severe in these 2 patients that after extensive exploration
of the vessels, it was still difficult to identify 2 segments of
artery without calcification or 2 good vascular access points
for arterial anastomosis. The severe atherosclerosis was lat-
er confirmed by post-operative CT image (Figure 2). By these
findings, we decided to convert from conventional SPK to en
block SPK composite graft transplantation. Next, dissection
around the inferior vena cava (IVC), right common iliac vein,
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Figure 2. Severe atherosclerosis was noted from distal aorta to
bilateral iliac arteries, except right external iliac artery.
SPK composite was transplanted to right external iliac
artery. REIA — right external iliac artery.

Figure 1. The smaller left renal artery was anastomosed end-
to-side to the larger and longer common limb of
the arterial Y graft and the shorter portal vein was
anastomosed end-to-side to the longer graft left renal
vein. PV — portal vein, RA —renal artery, RV — renal vein.

and right external iliac vein was performed until the anterior
and lateral walls of these veins were exposed. After the vas-
cular preparation was finished, a roux-en-Y jejunal limb was
constructed (>40 cm long). The most important point was to
avoid any tension of the mesentery. The pancreas and kidney
composite graft renal vein was anastomosed to the IVC or the
common iliac vein, and graft common iliac artery was anasto-
mosed to the recipient distal aorta or the right external iliac
artery using 6-0 Prolene running sutures. By bringing a jejunal
limb through a hole in an avascular part of the right mesocolon,
exocrine drainage was provided by anastomosis of the graft
duodenum to a roux-en-Y jejunal limb in a side-to-side fashion
by 2-layer sutures. The ureter was anastomosed to the urinary
bladder using a standard technique of extravesicular uretero-
neocystostomy. Finally, closed drains were placed around the Figure 3. Simultaneous pancreas and kidney composite graft

pancreas and the kidney composite graft, and then the colon transplantation with retroperitoneal systemic-enteric
and mesocolon were returned to their initial positions, allo- drainage. A SPK composite graft’s left renal vein was

cating the composite graft in the retroperitoneum (Figure 3). anastomosed to the recipient IVC and the Y-graft's
common iliac artery was anastomosed to the recipient

distal aorta. Bringing a jejunal limb through a hole in

Immunosuppression an avascular part of right mesocolon, exocrine drainage

was provided by anastomosis of the graft duodenum
The induction therapy consisted of intraoperative basilix- to a roux-en-Y jejunal limb in a side-to-side fashion. PV
imab (20 mg) for induction and subsequent doses on Day 4. — portal vein, RA —renal artery, RV — renal vein.
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Tacrolimus (0.05 mg/kg: target trough level was 6-15 ng/ml)
and mycophenolate mofetil (1000 mg) were started twice daily
for maintenance immunosuppression. Prednisolone was also
used for maintenance, then tapered and withdrawn complete-
ly by 3 months after the transplantation.

Perioperative management

Ciprofloxacin or third-generation cephalosporin, and ampicillin
were used for prophylaxis of surgical site infection for 7 days.
Cytomegalovirus prophylaxis was routinely performed with
intravenous ganciclovir for 7 postoperative days, followed by
oral valganciclovir for 100 days, with dose adjustments for re-
nal functions. Fungal prophylaxis was carried out by micafun-
gin sodium (50 mg) for 7 days, followed oral nystatin (10 mL,
4 times daily) for 6 months.

For antithrombotic prophylaxis, we used oral aspirin (100 mg/day).
In our criteria, we do not use calcium heparin, low-molecular
weight heparin, or warfarin for antithrombotic prophylaxis.

When the drainage amount and amylase level from the drains

were low, and there was no sign of infection or leakage, the
closed drains were immediately removed.

Results

All grafts showed good function with normal blood glucose im-
mediately at completion of reperfusion. The 2 patients’ opera-
tive times were 7 h and 10 h. The cold ischemia times were 6.4
h and 9.3 h, and the warm ischemia times were 47 min and 49
min. The patients were discharged on postoperative days 20 and
22. Three months after transplantation, pancreas and kidney of
both of the patients showed good function. The hemoglobin A1C
values were 5.9% and 5.2% at 3 months after the operation.
Their serum creatinine levels were 1.6 mg/dL and 1.54 mg/dL
(Table 2). They have had no rejection episodes or postoperative
complications after the SPK composite graft transplantation.

Discussion

Candidates for pancreas transplantation often have compli-
cations such as neuropathy, retinopathy, and nephropathy,
and are also very likely to have some degree of microangiop-
athy and macroangiopathy [7]. It is not uncommon to see se-
vere atherosclorosis, which is often the most important fac-
tor in the morbidity and mortality of patients with type 1 DM
[16,17]. Atherosclerosis is a leading cause of limited vascular
access and is an obstacle in achieving arterial anastomosis.
One of the solutions to the limited vascular access problem is
a SPK composite graft transplantation with single conduit of
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Table 2. Postoperative course.

Hospital stay (days) 20 22
© Complications None None
© HbAIC:3months (%) 59 52
© Serum creatinine: 3 months (mg/d) 16 154

arterial inflow and venous outflow by back-table preparation
[11,12]. This concept was first described by Sugitani et al. [11],
but their technique required portal vein elongation and double
lumen venous drainages. Sasaki et al. later reported another
techinique that differs from Sugitani’s regarding the point of
venous reconstruction. Sasaki et al. anastomosed the portal
vein to the renal vein as a single conduit without portal vein
elongation. In our 2 patients, we performed the similar vascu-
lar reconstruction using Sasaki’s technique for patients with a
limited vascular access point due to atherosclerosis and a lim-
ited transplantation space due to obesity. In our opinion, the
advantages of this technique are that the reconstruction of
the composite graft can be facilitated easily ex vivo and vas-
cular anastomoses access is good both ex vivo and in vivo. In
addition, the warm ischemic time can be reduced because only
1 pair of vascular anastomoses is needed for both the pan-
creas and kidney grafts. The disadvantage of this technique
is that any complication (especially vascular thrombosis) that
occurs in 1 graft might jeopardize the other graft. This tech-
nique must therefore be used carefully. Sasaki stated that the
use of this technique can minimize vessel dissection; howev-
er, we think that prolonged exploration of vessels for suitable
vascular anastomosis site is needed when dealing with such
a delicate technique.

Since the first successful simultaneous pancreas and kidney
transplantation was performed in 1966 by Kelly et al., from
the University of Minnesota [18], many ideal surgical tech-
niques have been suggested. In recent years, in most of the
institutions that provide pancreas transplantation, the pan-
creas was transplanted on the right side and the kidney graft
was transplanted on the left side with the arterial and venous
anastomosis to bilateral common iliac artery and vein. With
regard to exocrine drainage, ever since Nghiem and Corry de-
scribed a modified bladder drainage technique [19], bladder
drainage has been the standard. The introduction of calci-
neurin inhibitors improved the results of pancreas transplan-
tations, and pancreas transplantation surgeons have want-
ed to reevaluate the role of enteric drainage for overcoming
the poor quality of life caused by urinary tract complications
related to nonphysiological drainage of pancreatic enzymes
into the bladder [20,21]. Since the safety of enteric drainage
compared to bladder drainage was reported [22-25], enteric
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drainage has been the standard technique at most pancreas
transplantation centers. In 2004, Fridell et al. reported ipsilat-
eral placement of pancreas and kidney transplantation [26].
Boggi et al. described intraperitoneal approach of ipsilateral
retroperitoneal pancreas transplantation with portal-enteric
drainage in 2005 [14], and modification of the Boggis tech-
nique using systemic venous drainage was later reported by
Kahn et al. [15]. The retroperitoneal pancreas transplantation
technique requires only mobilization of the right colon and
mesocolon, and thus is not difficult. However, it has several
advantages compared to conventional intraperitoneal pancre-
as transplantation; for example, easy access and dissection
of the vascular anastomosis site, and easy reconstruction of
arterial anastomosis, especially with severe obesity and ath-
erosclerosis. The technique also provides post-transplant ad-
vantages, such as decreased risk of intestinal obstruction by
separation of small bowels from the pancreas graft, reduced
incidence of fluid collection, and the elimination of the spread-
ing of an intra-abdominal infection if it occurs. In addition, the
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retroperitoneal position of the graft provides good accessibil-
ity for a percutaneous biopsy to monitor rejection.

Conclusions

We have used the intraperitoneal approach for retroperitoneal
pancreas graft placement with systemic-enteric drainage since
2008, and in this report we describe the combination of this
technique and the SPK composite graft technique for patients
with limited vascular access due to severe atherosclerosis and
obesity. Both of our patients have progressed favorably, with
good function of both pancreas and kidney grafts after trans-
plantation. In patients with limited vascular access, this method
might be a good option for all pancreas transplantation surgeons.
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