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LEARNING OBJECTIVES

 Educate physicians on the prompt diagnosis and 
effective treatment of potential early and late onset 
renovascular complications following renal graft 
transplantation.

 Impart physicians with a working treatment algorithm.



BACKGROUND

Renovascular complications after renal graft 
transplantation are a significant cause of sudden graft loss, 
occurring in 3-15% of patients. Problems can occur in both 
the arterial and venous beds. 

Potential adverse events in the arterial bed include renal 
artery stenosis (RAS), the most common vascular 
complication (incidence 1-23%); peripheral or central 
aneurysms (<1%), and renal artery thrombosis (0.5-3.5%). 



BACKGROUND (CONTINUED)

Problems in the venous bed include thrombosis of the renal 
vein (6%), iliocaval system, or both. Arteriovenous fistulas 
(AVF) may also occur, spanning both beds. 

Adverse outcomes may be related to ancillary procedures 
such as percutaneous nephrostomy placement and 
percutaneous biopsy.

Renovascular complications may lead to ischemia and 
eventual infarction and death of the graft.



MATERIALS

Exemplary cases of RAS, aneurysms, AVF, and 
iliocaval thrombosis performed at Jackson 
Memorial Hospital were chosen for discussion.



CASE 1

 66 y/o F found to have creatinine 
of 2.6 mg/dL (baseline 1.1 mg/dL) 
almost four months following 
transplant.   

 Renal biopsy did not show signs of 
acute rejection. 

 Cr increased further to 3.3 mg/dL. 

 Fig 1. Renal U/S showed significant 
interval increase in peak systolic 
velocity (> 400 cm/s) of the arterial 
anastomosis with bidirectional flow 
and spectral broadening.
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CASE 1: RENAL ARTERY STENOSIS

 Fig 2. Arteriogram showed 
stenosis (arrow) of the 
transplanted renal artery 
(RA) at the RA-EIA (external 
iliac artery) anastomosis .

 Balloon angioplasty was 
subsequently performed.
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CASE 1: RAS

3A 3B 3C

Fig 3. A. CO2 angiography of RAS prior to angioplasty. CO2 was used to avoid 

contrast induced kidney injury.  B. Angioplasty of stenotic segment with 4 mm 

balloon.  C. CO2 arteriogram post-angioplasty.



FOLLOW-UP

 Patient presented three months later with complaints of chest pressure 
and uncontrolled hypertension.

 Further work-up revealed persistently elevated velocity of the right RA 
anastomosis with a maximal velocity of 346 cm/s.

 Repeat CO2 renal arteriogram was performed.  

 An intravascular U/S catheter showed no evidence of stenosis; 
however, a pressure gradient of  50 mmHg (RA: 62 mmHg; EIA: 112 
mmHg) between the RA and EIA prompted repeat balloon 
angioplasty.

 She was discharged two days later and is currently doing well.



CASE 2

 64 y/o F presented with right iliac fossa 
pain one month after transplant.  Acute 
rejection of graft was suspected.

 Renal U/S revealed pseudoaneurysm (PA) 
near the renal hilum.

 Fig 4. Diagnostic angiogram confirmed the 
presence of a 3.5 cm PA (arrow) arising at 
the surgical anastomosis.

 Embolization of the PA was performed two 
days later.
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CASE 2: PSEUDOANEURYSM

 Fig 5. The PA was embolized using a 
20 mm x 30 cm Galaxy coil followed 
by three 25 mm x 50 cm Axium coils. 
Coils were appropriately deployed 
without evidence of migration. There 
was mild filling of the PA sac with near 
stasis.  

 Thrombin 400 units was injected into 
the PA to promote stasis, but mild 
filling of the the PA sac persisted.
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CASE 2: PA

 Follow-up angiogram one month later 
demonstrated persistent but diminished 
flow within the PA.

 Fig 6. After discussing findings with the 
transplant team, the patient underwent 
re-embolization with a series of Axium
coils.  

 Post-embolization angiogram showed 
reduction in size of filling area from about 
2 cm to approximately 8 mm with stasis of 
flow.
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FOLLOW-UP

 Fig 7. CT angiogram four days 
after re-intervention showed 
dense beam hardening of coil 
mass, obscuring visualization of 
contrast.

 Patient was clinically stable, in no 
pain or distress, and was therefore 
discharged.

 Latest renal U/S (two years post-
procedure) showed unremarkable 
renal graft and vasculature. 
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CASE 3

 59 y/o F s/p renal transplant 13 years ago for autosomal dominant 
polycystic kidney disease was found to have a 3.1 x 3.7 cm PA 
within the lower pole of the transplanted kidney on magnetic 
resonance angiogram (MRA).  

 Patient reported diffuse abdominal pain prior to discovery of the 
PA.

 Correlation of MRA with a previous U/S suggested that the PA was 
related to an arteriovenous fistula (AVF).



CASE 3: ARTERIOVENOUS FISTULA

 Fig 8. Right transplant RA angiogram demonstrated a 

solitary inferior pole artery suppling a series of PAs which 

communicated with a downstream AVF to the renal 

vein.  Arrow indicates direction of blood flow in the AVF.

 Attempts were made at embolization with detachable 

coils, but they could not be securely anchored within the 
supplying artery, neighboring branches, or the PAs. 

 The access device was changed for a 6-Fr sheath but 

could not be advanced successfully through the inferior 

pole artery.

 Based on these findings, a flow arrest approach was 
utilized.
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CASE 3: AVF
Fig 9. A. A 30 mm Coda balloon was 

advanced from left femoral access 

into the right EIV and insufflated 

(blue arrow).  A separate balloon 

catheter was advanced to the neck 

of the PA and insufflated (red arrow).  

Ten microcoils were then placed in 

the AVF.  Repeat angiogram 

demonstrated slow persistent flow 

via the coil mass.  Based on these 

findings, 1.3 cc of nBCA glue was 

administered into the AVF.  

B. Repeat angiogram showed no 

further flow through the AVF. 
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FOLLOW-UP

Patient was discharged on a six week course of systemic 
anticoagulation.

Serial renal U/S (latest two years after procedure) showed cystic 
lesions in the kidney transplant consistent with the previously treated 
AVF.



CASE 4

 60 y/o F presented with left lower extremity (LLE) pain and swelling two week 
after left lower quadrant kidney transplant.  

 She had a multivisceral transplant of the small bowel, stomach, pancreas, 
and liver 21 years ago for diffuse mesenteric ischemia after a Whipple 
procedure.  

 Recovery from multivisceral transplantation was complicated by prerenal 
azotemia and recurrent episodes of hypotension, acute tubular necrosis, 
upper GI bleeding, and sepsis.  

 She went on to develop stage V kidney disease for which renal 
transplantation was indicated.



CASE 4: VENOUS THROMBOSIS

 Fig 10. LLE venogram showed filling defect suggestive of 
thrombus in the left popliteal vein, superficial femoral vein, 
and common femoral vein extending into the left external 
iliac vein (EIV) with multiple collaterals in the LLE.

 IVC venogram showed patent IVC with no evidence of 
intraluminal thrombus.

 tPA infusions (EKOS) catheters were placed from the left 
popliteal vein to the IVC.

 The patient was brought back for venoplasty the following 
day.
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CASE 4: VENOUS THROMBOSIS

 After removal of EKOS catheters, follow-up venogram showed 
narrowing of the left common iliac vein (CIV) with passage of 
contrast into the IVC suggestive of incomplete obstruction.  

 Balloon dilation of the left CIV was performed.

 The patient was discharged but returned about a month later with 
recurrence of symptoms.



CASE 4: RECURRENCE

 Fig 11. Evidence of left CIV occlusion at the 
level of S1 vertebral body (arrow).  There was a 
plethora of collaterals, including an enlarged 
left gonadal vein. 

 Renal venogram demonstrated a patent left 
transplant renal vein with multiple collaterals 
seen adjacent to the segment of the 
occluded left CIV.
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CASE 4: VENOPLASTY, STENT; FOLLOW-UP
 Fig 12. A. Balloon dilation of the obstructed 

section was performed with a 10 mm x 4 cm, 

followed by a 12 mm x 4 cm Conquest 

balloon.

 B. A Luminex uncovered stent measuring 12 

mm x 60 mm was then deployed.

 Final contrast injection showed patency of 

the stent with significant improvement and 

decrease in the size of the collateral vessels.

 Latest U/S (3 years later) showed patency of 

all involved vessels.  Patient has remained 

asymptomatic.
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CASE 4

 26 y/o M with lupus nephritis s/p kidney transplant with subsequent 
graft failure two years post-surgery, on hemodialysis, presented to the 
emergency department with 48h h/o pain over the graft and fevers.  
Found to be in septic shock; started on IV antibiotics and fluids.  
Severe rejection likely, for which nephrectomy was indicated.

 Renal U/S done on admission demonstrated a large PA with no 
visualization of the RA and a hyperechoic kidney.

 Arteriogram was performed with the intent of embolizing the PA to aid 
in nephrectomy



CASE 5: IRREGULAR PA

Fig 13. A. Arteriogram showing 
presence of large PA (arrow) 
about the right EIA consistent with 
U/S.  No transplant RA was clearly 
visualized.  

B. Contrast injection into the PA, 
which appeared lobulated and 
irregular, measuring approximately 
6.3 x 2.5 cm.

Given the PA’s size, irregular 
shape, and absence of a definite 
neck coil embolization was not 
performed.
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CASE 5: IRREGULAR PA

Fig 14. Covered stent was placed as a 

temporizing measure in the EIA to 

exclude the PA.  Risk of stent placement 

in the setting of sepsis was considered; 

patient had negative cultures x4 days.
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FOLLOW-UP

 Fig 15. F/U CT showed a heterogeneous 
RLQ mass and a perinephric collection, 
consistent with necrosis of the renal 
transplant.  

 The patient underwent nephrectomy.  The 
allograft grew bacteroides ovales.

 He was discharged in stable condition after 
resolution of fever and leukocytosis.

 He was placed on lifelong Flagyl for 
bacteroides ovales given his EIA stent, and 
on Bactrim prophylaxis due to SLE 
dependent steroid use.
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CONCLUSION

Endovascular treatments play a significant role in renal 
transplant management. Knowledge of available 
treatment modalities and their application is crucial 
towards minimizing adverse events and improving 
outcomes.
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