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Background Inferior vena cava obstruction in patients with end-stage renal disease constitutes a relative 
contraindication to renal transplantation. We report a case of both superior vena cava (SVC) and inferior 
vena cava (IVC) obstruction receiving a successful renal transplant from a deceased donor.

Summary The recipient is a 23-year-old male with CKD secondary to nephrotic syndrome who also had 
antiphospholipid syndrome and had been on long-term anticoagulation. The transplant was achieved 
by anastomosing the renal vein to the patent external iliac vein, which was shown to drain through a 
complex collateral system. At one year, the patient had a serum creatinine of 136 umol/L and an 
estimated GFR of 56 mL/min.

Conclusion Most cases of pelvic vein or IVC thrombosis in patients with CKD is provoked by the insertion of a 
dialysis line. It is widely recommended that a femoral line for dialysis should only be used in an 
emergency when no other access is available. It should be for the shortest possible duration until more 
suitable access (e.g., an arteriovenous fistula or a transplant) is achieved.
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Case Description 
The patient was a 23-year-old male with chronic kidney dis-
ease (CKD) secondary to nephrotic syndrome. He had 
been on hemodialysis for 12 years, more recently, through 
a left arteriovenous fistula (AVF). He had a history of bilat-
eral neck and femoral line insertion for dialysis. The patient 
had both SVC and IVC obstruction with facial swelling 
and extensive collateral veins on the anterior abdominal 
and chest walls. He had undergone angioplasty of the neck 
and pelvic veins with recurrent stenoses. The patient also 
had antiphospholipid syndrome (APS) and has been on 
long-term anticoagulation. The patient had been deemed 
unsuitable for transplant at his local transplant center. A 
CT angiogram revealed occlusion of the right external iliac 
(EIV), right common iliac (CIV), and the entire length of 
IVC. Both renal veins were also occluded. The left EIV and 
CIV were patent with occlusion of CIV at its junction with 
the IVC. The proximal left CIV drained through the right 
internal iliac vein and ascending lumbar vein and also right 
femoral vein. 

Prior to his transplant, the patient underwent recanaliza-
tion of the right EIV, right CIV, and the IVC up to the 
hepatic veins with multiple self-expanding stents (Figure 
1). The IVC recanalization was achieved by establishing 
the right common femoral vein access under ultrasound 
guidance and negotiating a catheter-supported straight-
tipped hydrophilic wire across the length of the iliac vein 
and the occluded IVC under fluoroscopic guidance. The 
successful crossing of the occlusion was confirmed with 
contrast injection into the right atrium. The length of the 
occlusion was initially balloon dilated and then supported 
with large caliber self-expanding stents, two for the IVC 
and one for the CIV and EIV. Post-procedure fluoroscopy 
demonstrated a good flow of contrast through the IVC and 
into the right atrium. Venous pressures were not measured 
in this procedure.

The patient underwent a kidney transplant from a seven-
year-old female brain stem dead donor who had died of 
cardiac arrest secondary to hypertrophic cardiomyopathy. 
The donor’s right kidney had normal anatomy with a 
single renal artery, vein, and ureter. The HLA mismatch 
was 2A, 2B, and 2DR (i.e., a complete mismatch). The 
transplant was carried out in the left iliac fossa. Care was 
taken not to cut through any significant collateral veins. 
The venous pressure in the external iliac vein was 12.5 mm 
Hg (17 Cm H2O). The pressure in the vein was measured 
by inserting a green (21 g) needle into the EIV and con-
necting this through plastic tubing to a pressure transduc-
er. The renal vein was anastomosed to EIV, and the renal 

Figure 1. CT Abdomen Angiogram with Author Rendering. Published with 
Permission

A) Scan shows the self-expanding stent in the right EIV, CIV, and the entire 
length of IVC. B) Left CIV is occluded and drains through the right IIV to the EIV 
and eventually through the recanalized IVC (author illustration).
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artery to the external iliac artery. The reperfusion was slow 
and suboptimal, with good flow through the renal artery 
and no evidence of venous hypertension. The anastomosis 
time was 41 minutes, and the cold ischemic time was 9 
hours and 10 minutes. Intravenous bolus heparin 1000 IU 
was administered before clamping the iliac vessels.

The patient initially had slow graft function and required 
one dialysis session on day 3 for hyperkalemia. Graft func-
tion gradually improved from day 6, and the patient was 
discharged home on day 16 with steadily improving serum 
creatinine of 328 umol/L. Improvement in graft func-
tion correlated with the Doppler findings with initially 
poor cortical flow and subsequently improved flow as 
function started to improve.

The immunosuppression induction was with antithymo-
cyte globulin (ATG, Rabbit-Fresenius), starting intraoper-
atively and continuing for five days after the transplant. 
The maintenance immunosuppression included tacrolim-
us, Cellcept, and prednisolone. A trough level of tacroli-
mus was aimed at 9–15 ng/mL in the first three months. 
Antibiotic, antifungal, and antiviral prophylaxis were start-
ed according to the transplant unit protocol. Given the 
history of recurrent thrombosis and familial coagulopathy, 
the patient was commenced on intravenous heparin on 
day 0, converting to a therapeutic dose of enoxaparin once 
the transplant was stabilized.

Two months after the transplant, the patient presented 
with deteriorating graft function and hypertension. 
Post-anastomotic renal artery stenosis was successfully 
treated with angioplasty and stent insertion, with 
subsequent improvement in graft function and blood 
pressure control. At one year, the patient had a serum 
creatinine of 136 umol/L and an estimated GFR of 56 
mL/min.

Discussion
Renal transplant is the best treatment for end-stage 
renal disease with associated improved quality of life and 
overall survival compared to chronic dialysis.1 Often, a 
transplant is not possible due to recipient-related factors. 
Active malignancy, a history of certain types of 
malignancies, and debilitating cardiorespiratory illness 
are absolute contraindications to transplantation. 
Anatomical problems such as lack of space, suitable 
vascular inflow and outflow, and lower urinary tract 
problems often pose difficult challenges and may render 
transplant impossible.

American College of Surgeons

All recipients of renal transplants are assessed for surgical 
suitability concerning vascular inflow, outflow, and appro-
priate urinary drainage. Any intervention for a correctable 
anomaly of the inflow, outflow, or lower urinary tract 
should be undertaken prior to the transplant. Unobstruct-
ed low-pressure venous drainage is the key to the success of 
transplant. Conventionally transplants are performed in the 
pelvis with vascular anastomoses to the iliac vessels. Hence 
any obstruction in the venous system cranial to the site of 
anastomosis in the absence of satisfactory collateral 
drainage will result in venous hypertension, likely renal 
vein thrombosis, and graft failure.

Thrombosis or stenosis of the IVC poses a unique 
challenge making transplant impossible in either iliac fossa. 
The feasibility of recanalizing the IVC through vascular 
intervention should be considered in these cases. 
Occasionally, a transplant will be possible without 
recanalization of the IVC. A thorough search for collateral 
drainage should be undertaken with a CT or MR 
angiogram aiming to transplant onto the collaterals or to a 
patent distal vein drained by these collaterals. The collateral 
veins in the presence of IVC thrombosis are thin-walled 
and are likely to have high venous pressure making 
transplant technically challenging and with an increased 
risk of renal vein thrombosis. When using a collateral vein 
or a pelvic vein distal to the obstruction, it is important to 
rule out venous hypertension. The normal pressure range 
in the pelvic veins and IVC range is 0–15 mm Hg and vary 
in accordance with intraabdominal pressure.2-4 Persistent 
venous hypertension in the renal vein and in the draining 
vein indicates inadequate drainage and is a risk factor for 
renal vein thrombosis after renal transplant.5,6 In cases 
where the IVC thrombosis is distal to the renal veins, 
transplant can be considered onto a sufficiently dilated left 
gonadal vein or, in an orthotopic position, onto the patent 
renal vein.7,8

In cases where IVC recanalization is not possible, and suffi-
cient low-pressure collaterals are not established, renal vein 
outflow through a portal venous system may be consid-
ered. Successful transplants have been achieved by utilizing 
portal, splenic, superior mesenteric, and inferior mesenter-
ic veins as outflow for the transplanted kidney.9-12 It must 
be stressed that transplantation onto PV and SMV carries a 
high risk and should only be attempted as a last resort in an 
experienced center and with informed consent.

Aikawa et al. have shown anastomosis of the renal vein to 
the azygos vein, IVC (above the obstruction), and the 
portal vein in a case series of pediatric recipients with IVC 
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obstruction.13 Other authors have reported successful 
transplants with venous outflow to gonadal,7 inferior mes-
enteric,12,14 and collateral veins.15 Seiichiro and colleagues, 
in their review of 11 cases of pediatric transplants, have 
reported venous anastomoses to suprarenal IVC, left renal 
vein, and ascending lumbar vein. They also report addi-
tional venous anastomosis to the splenic vein in two cases 
where pressure in the renal vein was found to be high after 
the transplant.16 Verghese et al. have reported venous 
drainage to the right hepatic vein using a venous conduit 
in pediatric recipients.17

The insertion of a dialysis line provokes most cases of 
pelvic vein or IVC thrombosis in patients with CKD. It is 
widely recommended that a femoral line for dialysis should 
only be used in an emergency when no other access is 
available. It should be for the shortest possible duration 
until more suitable access, e.g., an arteriovenous fistula or a 
transplant, is achieved. In a small number of cases, the 
patients may have underlying coagulopathy resulting in 
extensive, often recurrent thrombosis.18 Protein-losing 
nephropathy (nephrotic syndrome) is often associated with 
coagulopathy and venous thrombosis.19,20 Familial 
coagulopathy, such as Factor V Leiden deficiency, 
antiphospholipid syndrome, and protein S deficiency, may 
also be associated with recurrent thrombosis and venous 
occlusion.15,21 All CKD patients with thrombosis and 
venous occlusion should, therefore, be screened for 
coagulopathy. Patients with familial coagulopathy should 
be managed with life-long anticoagulation.

A successful kidney transplantation requires an adequate 
arterial inflow and a low-pressure unimpeded venous 
drainage. Transplantation in the presence of IVC throm-
bosis poses a major challenge for transplant surgeons. Our 
patient had both SVC and IVC thrombosis and also had 
familial coagulopathy requiring life-long anticoagulation. 
The IVC occlusion involved the entire length of IVC, 
including the retrohepatic part. Both renal veins were 
small and thrombosed. Hence, no part of the IVC, renal, 
or gonadal veins was available for implantation. The right 
EIV, CIV, and distal left CIV were also occluded. While 
the left EIV and proximal CIV were patent, the left CIV at 
its junction with the IVC was occluded, precluding 
implantation onto these veins. A decision was therefore 
made to recanalize the IVC the right EIV, CIV through 
vascular intervention.

While recanalization of right EIV, CIV, and IVC restored 
the venous flow, implantation was technically impossible 
on the recanalized segments due to the metal stent. The 
postintervention image showed that the left CIV drained 
freely through the right internal iliac vein, the right EIV 
through pelvic collaterals, and the left ascending lumbar to 
the hemiazygos system. Therefore, implantation to the left 
external iliac vein was planned pending the absence of sig-
nificant venous hypertension intraoperatively. The patient 
was fully informed of the complexity, including the possi-
bility of being unable to transplant or early graft loss due to 
thrombosis. Implantation was successfully performed to 
the left EIV after the venous pressure was found to 
be within the acceptable range.

Lonze et al. have described three cases with IVC and bilat-
eral iliac vein thrombosis where the venous anastomosis 
was performed to the portal venous system in two cases 
and to the native left renal vein in the third. Arterial 
anastomosis was done to the aorta and common iliac and 
splenic arteries.21 Implantation to RV or left gonadal vein 
was impossible in our patient because of complete IVC 
and renal vein occlusion. We also considered venous out-
flow to the portal venous system as a last resort. However, 
given the patient history of recurrent thrombosis, this was 
considered high-risk and only a last resort. Implantation 
onto the right hepatic vein was also considered with the 
help of venous and arterial conduit as described by Ver-
ghese et al.16 This was also deemed high risk and was not 
required.

Our patient had a history of recurrent thrombosis of dialy-
sis lines in the neck and femoral veins despite being on sys-
temic anticoagulation and had developed both SVC and 
IVC occlusion. His thrombophilia may have been ampli-
fied by the combination of nephrotic syndrome, anti-
phospholipid syndrome, and insertion of multiple dialysis 
lines resulting in extensive large vein thrombosis involving 
both SVC and IVC. He had been deemed unsuitable for 
transplantation in the local center, had been on dialysis for 
ten years, and had precarious venous access for dialysis. A 
hypercoagulable state in renal transplant recipients is asso-
ciated with inferior graft survival but does not constitute an 
absolute contraindication to renal transplant.

Our case exemplifies a unique combination of complete 
IVC thrombosis and familial thrombophilia initially 
deemed non-transplantable. We have demonstrated that a 
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successful renal transplant is possible in such patients with 
a multidisciplinary approach and careful planning and 
intervention. We suggest these transplants be performed in 
centers with an experienced multidisciplinary team.

Conclusion
IVC thrombosis constitutes a relative contraindication to 
renal transplantation. In this report, we have shown that 
with careful workup and planned intervention in a multi-
disciplinary setting, a successful kidney transplant is possi-
ble in the presence of complete IVC occlusion and associ-
ated coagulopathy.

Lessons Learned
It is imperative to investigate all patients with a history of 
recurrent thrombosis for underlying coagulopathy. With 
a thorough pre-transplant workup, use of systemic 
anticoagulation, and close post-transplant surveillance, 
satisfactory medium, and long-term graft survival can be 
achieved in these patients.22,23
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