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INTRODUCTION:  Simultaneous  kidney  and  pancreas  transplant  is  the preferred  treatment  option  for
end-stage  renal  disease  due  to type  1  diabetic  nephropathy.  Vascular  complications  are detrimental
to  graft  survival  and  can lead  to  graft  loss  in  the  early  postoperative  phase  of transplantation.  Gener-
ally,  duplex  Doppler  ultrasound  is used  for vascular  patency  monitoring  and  pancreatectomy  followed
by  re-transplantation  is required  in the  majority  of cases.  Recently,  pancreatic  graft  salvage  with  non-
operative  management,  including  medical  anticoagulation  and  endovascular  thrombectomy,  in  the  early
postoperative  period  has  been  described  with  success.
PRESENTATION  OF  CASE:  We  report  a  case  of  early  detection  of  pancreas  venous  graft  thrombosis  via
clinical  suspicion  and  radiological  methods,  and  early  intervention  with  endovascular  thrombolysis.  As
a result,  the  pancreatic  graft  was  successfully  salvaged.
DISCUSSION:  A  limited  number  of studies  had  showed  successful  graft  salvage  in  only  30–45%  of  throm-

bosed  pancreatic  graft  with  surgical  thrombectomy.  Our  patient  also  had bleeding  from  the  vascular
access  site  and  ultimately  required  blood  transfusion,  however  she  recovered  well  after  procedure.
CONCLUSION:  Given  the  complexity  and  significance  of  PVGT,  urgent  and  prompt  treatment  is  necessary.
Interpreting  outcomes  from  our  case  and  other  small  studies,  it appears  that  endovascular  pharmacome-
chanical  thrombectomy  can  be  a vital  tool  to salvage  graft  organs  in  those  receiving  SPK.
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Transplant options for patients with end stage renal disease
ESRD) due to type 1 diabetes mellitus (T1DM) include deceased
onor kidney (DDK), living donor kidney (LDK) and simultaneous

ancreas and kidney transplantation (SPK). Among all the options,
PK is an established treatment for T1DM due to its associated high
raft survival rate and high patient overall survival rate compared

Abbreviations: ATG, anti-thymocyte globulin; CMV, cyto megalo virus; DVT,
eep vein thrombosis; SMV, superior mesenteric vein; SMA, superior mesenteric
rtery; T1DM, type 1 diabetes mellitus; DDK, deceased donor kidney; LDKT, living
onor kidney transplantation; GFR, glomerular filtration rate; ESRD, end stage renal
isease; SPK, simultaneous pancreas and kidney transplantation; PVGT, pancreas
enous graft thrombosis; MRI, magnetic resonance imaging.
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to DDK and LDK [1]. Specifically, the current 1 year graft survival
rate for SPK is 85% [2]. In addition, SPK improves patients’ quality
of life via better glycemic control without requiring insulin, which
is especially important in patients with hypoglycemic unawareness
and hyperlabile diabetes. More recently successful SPK procedure
have been reported for even morbid obese patients and living
donors using minimal invasive technique [3,4]. The main advan-
tage of SPK is optimal glycemic control therefore, the reduction
and reversal of long-term micro and macrovascular complications
of diabetes, including diabetic retinopathy, nephropathy and car-
diovascular diseases.

Although SPK is the preferred treatment for patients with T1DM,
it is a complex procedure and is associated with high morbidity
and mortality rate due to early and late complications [5,6]. Among
many contributing factors, including immunosuppression, post-
operative management and surgical techniques, technical failure

is responsible for the majority of pancreatic graft losses in the first
6 months after transplantation [5]. Technical failure in pancreatic
transplantation is described as graft loss due to vascular thrombo-
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is, pancreatitis, intra-abdominal infections, anastomotic leaks or
leeding [7]. Furthermore, multiple studies have shown that vas-
ular thrombosis is the major cause of pancreatic graft failure and is
esponsible for more than half of all losses within the first 3 months
fter transplant [8,9].

Pancreas venous graft thrombosis (PVGT) is very difficult to
etect clinically due to the lack of clinical signs on physical exams
nd highly fluctuated serum glucose levels that could be affected
y medications, electrolyte supplementation and fluid resuscita-
ion. In addition, certain imaging modalities require nephrotoxic
gents and are time consuming in the case of an urgent salvageable
hrombotic event [10]. Therefore, many centers use duplex Doppler
ltrasound to routinely monitor vascular patency of the pancreatic
raft. Once vascular thrombosis is detected, surgical re-exploration
nd pancreatectomy followed by re-transplant is usually required.
ore recently, there has been an increasing amount of reports on

he successful salvage of pancreatic grafts with medical anticoag-
lation or endovascular thrombectomy in the early post-operative
eriod [11,13].

Here, we describe a case involving a 29-year-old female who
nderwent SPK transplantation and developed PVGT during the
arly postoperative period. Her venous thrombosis was  success-
ully diagnosed and salvaged using endovascular intervention. This
ase report has been reported in line with SCARE criteria [12].

ase report
The patient was a 29-year-old woman with a 16-year history of
1DM who developed ESRD and had been dependent on peritoneal
ialysis since 2012. Her T1DM was complicated by hyper-labile
lucose levels and she was frequently unaware of hypoglycemic

Fig. 1. Serum Glucose level af

Fig. 2. Urine Amylase Levels P
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episodes. Her comorbidities also included diabetic retinopathy,
controlled hypothyroidism, hypertension and hyperlipidemia. She
was placed on the UNOS list for an SPK transplant in 2013 after
completing all the appropriate evaluations. Additionally, a dobu-
tamine stress echocardiogram and cardiopulmonary exercise stress
test were performed 6 months before the transplant and both tests
demonstrated good cardiac reserve.

The patient underwent a deceased-donor SPK on January 16th
2016. The pancreas was implanted intra-peritoneally in the right
iliac fossa. Pancreatic arterialization was achieved via anastomo-
sis of the donor iliac artery Y graft to the recipient’s right external
iliac artery. Pancreatic venous drainage was achieved with primary
anastomosis of the donor’s portal vein to the recipient’s right exter-
nal iliac vein, with no venous extension graft. Exocrine drainage
was established to the bladder. The kidney was implanted intra-
abdominally in the left iliac fossa. Its arterial and venous drainage
were achieved via vascular anastomoses to the left external iliac
artery and vein respectively. The operation was uneventful.

Intra-operatiely the induction regime consisted 500 mg  of
methylprednisolone intravenously prior to organ reperfusion and
1.5 mg/kg anti-thymocyte globulin (ATG) intravenously via cen-
tral line after reperfusion. Total thymoglobulin administration was
6 mg/kg. Maintenance immunosuppressive therapy included pred-
nisolone, tacrolimus and mycophenolate mofetil.

There was  immediate function of both transplanted organs. The
kidney started making urine right after reperfusion, and the patient
remained euglycemic throughout her hospital course. She did not

require any exogenous insulin after the transplant. Postoperative
capillary blood glucose levels remained stable as shown in Fig. 1.
Heparin was  given at a dosage of 5000 units subcutaneously 3 times
daily, as a prophylaxis for venous thromboembolism. In our center,

ter SPK transplantation.

ost SPK transplantation.
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he exocrine pancreas is routinely drained via the bladder because
t allows for serial measuring of amylase levels in the urine as a

arker for early acute rejection. She did not have any laboratory
bnormalities in urine amylase level as shown in Fig. 2, nor did she
ave any abnormal clinical signs.

However, on post op day 5, the patient complained of bilat-
ral leg swelling and pain. She also noticed the symptoms to be
ore severe on the right side. Therefore, she was placed on contin-

ous heparin infusion for DVT prophylaxis. MRI/MRA was  obtained
nd showed near occlusive thrombus that extended from the right
xternal iliac vein up to the right common iliac vein and further
xtended through the transplant pancreas anastomosis, including
he donor portal vein, splenic vein and SMV. Imaging also showed
cclusion of the right internal iliac vein and peripancreatic edema.
he main arterial supply and iliac Y graft were intact except for an
cclusive thrombus in the distal SMA  supplying the distal pancre-
tic head. However, parenchymal enhancement of the transplant
ancreas on imaging suggested tissue viability. Based on these find-

ngs, a decision was made to perform an emergent endovascular
hrombectomy to improve venous outflow by our interventional
adiologists.

With the patient on prone position, an access was  obtained
nder ultrasound guidance through the right popliteal vein. After
dvancing a vascular sheath up to the right common femoral vein,
enography was obtained which revealed an extensive intralumi-
al filling defect in the right common and external iliac vein with
he development of collaterals (Fig. 3). Pulse spray with 6 mg  of tPA
as performed across the clots followed by mechanical thrombec-
omy using a device (Angiojet). Additional balloon angioplasty with
 14 mm–4  cm balloon (Atlas) was done to open more of the resid-
al stenosis and to macerate the residual clots (Fig. 4). Completion
enogram demonstrated a rapid flow through the right common

ig. 3. The venogram of the right pelivis on prone position reveals an almost
omplete luminal occlusion of the right common and external iliac veins with devel-
pment of the pelvic collaterals.
Fig. 4. The stenotic segments were dilated using balloon catheters up to 14 mm
following phamarcomechanical thrombectomy with tPA pulse spray and negative
suctioning thrombectomy.

and external iliac veins even though about 50% of luminal stenosis
still remained with no more residual clots (Fig. 5).

After the thrombectomy, systemic anticoagulation was admin-
istered with an intravenous heparin infusion titrated to maintain
heparin level of 0.20 −0.50. The patient was  subsequently con-
verted to oral Apixaban. A Doppler ultrasound scan was performed
2 days after the thrombectomy, which showed normal arterial and
venous flow, and a fully patent pancreatic portal vein showing nor-
mal  cardiac variations.

Heparin infusion protocol was  reinitiated after the procedure.
However, on the eve of her procedure she had bleeding from the
femoral arterial access site. The patient required manual com-
pression, discontinuation of the heparin infusion, and ultimately
required two  units of packed red blood cells. Furthermore, on post
procedure day 1, she had significantly improved flow through the
iliac veins but transplant pancreas vein anastomosis was not visu-
alized until post procedure day 2. Her kidney and pancreas grafts
were found to be working well as demonstrated by normal cre-
atinine and fasting blood glucose values. She was  discharged on
post-operative day 10 with Apixaban. At her 6-month clinic follow-
up, there was  no evidence of hyperglycemia or any further elevation
of serum amylase level. At her 1-year clinic follow-up, she remained
euglycemic and had stopped taking Apixaban.
Discussion

SPK is one of the well-recognized treatment options for com-
bined TIDM and ESRD. However, technical failure has been shown
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[8] E. MacCraith, N.F. Davis, C. Browne, P. Mohan, D. Hickey, Simultaneous
ig. 5. The venogram after balloon angioplasty shows restoration of flow even with
bout 50% luminal stenosis but without any existing residual clots.

o be responsible for more than half of all pancreas graft lost in
he first 6 months after SPK [5]. According Fridell to et al., vascu-
ar thrombosis accounts for the majority of the cases of early graft
oss [10]. Routine systemic anticoagulation protocols used by mul-
iple centers are controversial due to an increased risk of bleeding
nd lack of randomized controlled studies proving their effective-
ess [14]. Despite the lack of clear consensus on the treatment of
atients with graft thrombosis, it is clear that some kind of treat-
ent is needed promptly in order to salvage the graft organ [15].

he choice of treatment depends on the availability of skilled inter-
entional radiologist, location of the thrombosis, and experience of
he treatment team [16]. Given that our patient developed throm-
osis despite being on systemic anti-coagulation, the only viable
ption was mechanical thrombectomy by the interventional radi-
logy team. The procedure was highly effective in our patient as
er kidney and pancreas grafts remained functional.

Literature is limited in regards to endovascular thrombectomy
n SPK patients. Nevertheless, in a single-center report by Barrufet
t al., either partial or complete lysis of thrombi was  achieved in
4% of the patients who received pancreatic graft vein thrombec-
omy [17]. The study did not mention complications directly related
o the endovascular treatment but had recognizable risks related
o post-procedural bleeding [11]. As mentioned previously, our
atient also had bleeding from the vascular access site and ulti-
ately required blood transfusion. In comparison, a limited study

y Fridell et al. showed successful graft salvage in only 45% of
hrombosed pancreatic graft with surgical thrombectomy [10].
Given the complexity and significance of PVGT, urgent and
rompt treatment is necessary. Interpreting outcomes from our
ase and other small studies, it appears that endovascular phar-
PEN  ACCESS
rgery Case Reports 45 (2018) 116–120 119

macomechanical thrombectomy can be a vital tool to salvage graft
organs in those receiving SPK.
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