
ACS Case Reviews in Surgery

– 70 –American College of Surgeons ACS Case Reviews. 2024;4(5):70-74

Vol. 4, No. 5

Inverted Donor Inferior Vena Cava Conduit to Bypass 
an Inferior Vena Cava Obstruction in a Kidney 
Transplant Recipient
AUTHORS: CORRESPONDING AUTHOR: AUTHOR AFFILIATIONS:
Sweet ALa; Scott DLa,b; Connelly CRa,b Ashley L. Sweet, MD, MBE 

3181 SW Sam Jackson Park Road 
Mail Code L223 
Portland, OR 97239 
Email: sweetas@ohsu.edu

a. Department of Surgery
Oregon Health & Science University
Portland, OR 97239 

b. Department of Surgery
VA Portland Health Care System
Portland, OR 97239

DISCLOSURE STATEMENT:
The authors have no conflicts of interest to disclose. 

FUNDING/SUPPORT:
The authors have no relevant financial relationships or in-kind support  
to disclose.

RECEIVED: May 5, 2021
ACCEPTED FOR PUBLICATION: July 5, 2021

Background Ileocaval venous obstruction in kidney transplant recipients may preclude a conventional external 
iliac venous anastomosis if adequate allograft venous outflow cannot be achieved. We share the 
case of a 69-year-old male with a history of inferior vena cava (IVC) ligation who presented for 
kidney transplantation. A unique surgical approach was utilized for venous drainage of an iliac 
fossa deceased-donor allograft.

Summary Our patient presented for a deceased-donor renal transplant. He had a history of deep vein 
thrombosis (DVT) requiring remote infrarenal IVC ligation after developing intraabdominal 
bleeding while on anticoagulation. After inspection of the patient’s computed tomography 
(CT) imaging and the deceased-donor right kidney, which had been procured with a substantial 
length of proximal IVC, he was deemed a candidate for iliac fossa allograft implantation using an 
inverted donor IVC conduit. The donor renal vein was divided from the donor IVC, then rotated 
180º. The donor renal vein was re-implanted at its original orifice, creating a conduit from the 
renal hilum running superiorly. An end-to-side anastomosis between the inverted donor IVC and 
recipient IVC was created above the IVC obstruction. He experienced immediate and sustained 
allograft function at his latest follow-up three months post transplantation.

Conclusion Iliac vein and IVC anomalies represent a surgical challenge for renal transplantation. We present 
a case where an inverted donor IVC conduit was created to bypass an infrarenal IVC obstruction, 
resulting in successful iliac fossa allograft implantation. This case highlights how preoperative 
planning, procedural creativity, and knowledge regarding alternative venous drainage options 
and implantation sites for renal allografts can assist in identifying solutions to these technical 
challenges.
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Case Description
Ileocaval venous obstruction can be caused by a variety 
of etiologies, including congenital atresia, thrombosis, or 
iatrogenic. When present in renal transplant recipients, 
these anomalies may preclude a conventional external ili-
ac venous anastomosis, as a low-pressure venous outflow 
from the allograft is required to minimize the risk of graft 
failure. The patient should therefore b e e valuated f or an 
alternative site of venous drainage. The anatomical charac-
teristics of the procured organ may also influence the surgi-
cal approach. We report a unique case of surgical manage-
ment of a kidney transplant recipient with an inferior vena 
cava (IVC) obstruction.

The patient is a 69-year-old male with a history of severe 
chronic obstructive pulmonary disorder (COPD) requir-
ing bilateral lung transplants and end-stage renal disease 
secondary to resulting calcineurin toxicity, who presented 
to our institution for deceased-donor kidney transplanta-
tion. He also had a history of deep vein thrombosis and 
pulmonary embolism (DVT/PE) requiring remote infrare-
nal IVC ligation to prevent thrombosis propagation after 
developing intraabdominal bleeding while on anticoagu-
lation. A computed tomography (CT) scan of the abdo-
men and pelvis was obtained on his arrival at our facility 
to delineate his abdominal venous outflow better and assist 
with surgical planning (Figure 1).

The right-sided deceased donor kidney was then inspected. 
The donor renal vein had been procured along with 2 cm 
proximal and 8 cm distal donor IVC. The patient was taken 
to the operating room for a planned renal transplant in the 
right iliac fossa, using recipient IVC just proximal to his 
obstruction as the site for venous drainage of the allograft. 
An inverted donor IVC conduit was created to maximize 
the proximity of the allograft to the right iliac artery and 
bladder. The donor renal vein was divided from the donor 
IVC, which was then rotated 180º. The donor renal vein 
was re-implanted at its original orifice, now at the inferior 
aspect of the IVC, creating a conduit from the renal hilum 
running superiorly. The inferior IVC cuff was then 
oversewn. A right lower quadrant curvilinear incision and a 
right retroperitoneal dissection were performed (Figure 2).
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Figure 1. Location of Infrarenal IVC Ligation (arrow). Published with 
Permission

Figure 2. Intraoperative Photo. Published with Permission

Retroperitoneal exposure of the infrarenal IVC obstruction (circled) and 
common iliac vein (CIV)
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An end-to-side anastomosis between the inverted donor 
IVC and recipient IVC was created above the obstruc-
tion and below the native renal veins, and an end-to-side 
anastomosis between the donor renal artery and recipient 
external iliac artery was created (Figure 3). A Lich uretero-
cystostomy was then performed.

There were no surgical complications, and the patient expe-
rienced immediate allograft function. He was discharged 
on postoperative day 7. Graft function has remained excel-
lent at his latest follow-up three months post-transplanta-
tion.

Discussion
Ileocaval venous anomalies in kidney transplant recip-
ients present a technical challenge to renal transplanta-
tion. Venous anomalies may be identified by patient his-
tory, physical exam, preoperative imaging, or incidentally 
intraoperatively. They can be due to various etiologies, 

including thrombosis, congenital agenesis, extrinsic com-
pression, or intrinsic stenosis due to intraluminal devices. 
An ileocaval anomaly impeding venous outflow is not an 
absolute contraindication to conventional external iliac 
venous anastomosis; there are case reports of successful 
renal transplantation when patients are maintained on life-
long anticoagulation, and collateral drainage was deemed 
adequate on venography.1,2 However, high-pressure venous 
outflow can lead to acute renal vein thrombosis, graft fail-
ure, delayed thrombosis,3 chronic graft dysfunction,4 and 
or abdominal wall phlebitis.5 Therefore, an iliac vein or 
IVC anomaly in a potential kidney transplant recipient 
should prompt evaluation of ileocaval venous outflow and 
consider alternative venous drainage options and allograft 
implantation sites, taking into account both patient and 
allograft anatomy.

Successful renal transplantation using nontraditional 
venous drainage sites has been widely reported and can be 
broadly categorized into systemic or portal venous anas-
tomoses. Systemic options amenable to iliac fossa graft 
placement include the IVC,1,4,6-10 large collateral vein,10-12 

or gonadal vein.13-15 An orthotopic placement using the 
native renal vein,4,16 is another systemic option, though a 
native nephrectomy is also often required to create space for 
the graft. Portal venous drainage options require intraab-
dominal graft placement and are, therefore, at a greater 
risk of vascular torsion compared to retroperitoneal graft 
placement. Portal options include the splenic vein,7,17-20 
IMV,21,22 SMV,16,23,24 portal vein,16,25,26 and hepatic vein.27

Our patient’s preoperative imaging demonstrated a pat-
ent portion of his infrarenal IVC, which could be easily 
accessed through an elongated paramedian incision allow-
ing for iliac fossa placement, which was preferred due to its 
proximity to the iliac artery and bladder. However, elonga-
tion of the donor renal vein was required to reach the pat-
ent IVC. There are two case reports where an extension of 
the donor renal vein was used to reach its destination; one 
case used a donor iliac vein interposition graft to bridge the 
donor renal vein to the recipient portal vein,25 while the 
other involved procurement of the ovarian vein and greater 
saphenous vein (GSV) along with the kidney from a living 
donor.6 In the latter case, the GSV was ultimately used 
to bridge the donor renal vein to the infrahepatic IVC. 
Our case demonstrates that the donor IVC procured with 
the deceased-donor allograft is another valuable option for 
renal vein elongation and may be inverted to bridge the 
donor renal vein and the recipient infrarenal IVC.

Figure 3. Intraoperative Photo. Published with Permission

End-to-side donor renal vein to donor IVC conduit anastomosis (arrow). End-
to-side donor IVC to recipient IVC anastomosis (arrowhead). Conventional 
end-to-side donor renal artery to recipient external iliac anastomosis (star).
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Conclusion
Iliac vein and IVC anomalies in kidney transplant recip-
ients preclude a conventional external iliac venous anas-
tomosis if there is potential for allograft venous outflow 
hypertension. These anomalies should prompt consid-
eration of alternative systemic or portal venous drainage 
options, which may require orthotopic or intraabdominal 
graft placement. Both patient and allograft anatomy can 
influence the surgical approach. We report a case of a suc-
cessful kidney transplant in a patient with an infrarenal 
IVC obstruction, where the patient and allograft anato-
my allowed for an iliac fossa placement of a graft using an 
inverted donor IVC conduit to bypass his IVC obstruc-
tion.

Lessons Learned
Ileocaval venous anomalies in kidney transplant recip-
ients should prompt consideration of unconventional 
venous drainage options. Both patient and allograft anat-
omy inform surgical decision-making. An infrarenal IVC 
obstruction can be successfully bypassed using an inverted 
donor IVC conduit for venous drainage of an iliac fossa 
deceased-donor allograft.
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