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Abstract

Renal dysfunction after transplant is rare and associated iliac artery 
stenosis leading to refractory heart failure is extremely rare. Renal 
artery stenosis in a solitary kidney is known to lead to severe hy-
pertension and acute pulmonary edema. Revascularization with 
percutaneous transluminal angioplasty of the solitary renal artery 
stenosis, or its equivalent, can resolve this syndrome and normalize 
blood pressure and volume status, though the event of hypertension 
is thought to occur within 15 days of transplant. We describe a case 
here of iliac artery stenosis with refractory acute heart failure, severe 
hypertension and threatened renal allograft transplant occurring 3 
years after the transplant. Subsequent diagnosis and revasculariza-
tion were curative.
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Introduction

Most studies have shown that all renovascular hypertension 
with transplant renal artery stenosis (TRAS) occurs most com-
monly at the anastomosis site and less commonly in the distal 
transplanted renal artery [1]. The mechanism of solitary iliac 
artery stenosis in a transplant patient causing heart failure (HF) 
is similar to renal artery stenosis that causes neurohormonal 
activation leading to fluid retention and volume overload [2]. 
We report a case of unilateral iliac artery stenosis in a patient 
with solitary kidney causing refractory HF with preserved 
ejection fraction and improvement of HF after revasculariza-
tion of occluded iliac artery.

Case Report

A 70-year-old woman with history of hypertension (HTN), 
type 2 diabetes mellitus (DM2), and end-stage renal disease 
(ESRD) from granulomatosis with polyangiitis status post ca-
daver kidney transplant in 2008 presented to the hospital after 
having increasing dyspnea, orthopnea and paroxysmal noc-
turnal dyspnea. Her American College of Cardiology (ACC)/
American Heart Association (AHA) Task Force was stage D 
and New York Heart Association (NYHA) class IV. She had 
history of multiple previous admissions for similar presenta-
tion and was treated conservatively for HF. Social history in-
cludes formal smoking, one pack per day, and she quit 19 years 
ago. On physical examination blood pressure was 176/90 mm 
Hg, pulse rate 94, respiratory rate 30, protodiastolic S3 sound 
heard, Killip class III rales, and there was trace edema of 
lower extremities 2+ bilaterally. On laboratory investigation 
(Table 1), pro-brain natriuretic peptide (Pro-BNP) was highly 
elevated to 3,900 pg/mL, first troponin was negative, second 
troponin was 1.19 , repeat troponin started to trend down, 
creatinine level was 2.4 mg/dL, elevated from previous read-
ing, she had estimated glomerular filtration rate (eGFR) 20 
stage IV chronic kidney disease (CKD), and progressive de-
terioration of renal function. Her EKG was unremarkable but 
chest X-ray showed bilateral vascular congestion consistent 
with HF. Chronic rejection with secondary volume overload 
was also considered in differential diagnosis. Transthoracic 
echocardiogram (TTE) showed ejection fraction to be 55%, 
left ventricular hypertrophy and significant diastolic dysfunc-
tion. Renal ultrasound (US) showed small, echogenic atrophic 
native kidney compatible with CKD, and it also showed trans-
plant kidney in the right lower quadrant with no evidence of 
renal artery stenosis. Cardiac catheterization was done and 
showed complete occlusion of right common iliac artery on 
the side of the allopathic renal transplant anastomosis with 
a 120 mm Hg gradient relative to the central systemic arte-
rial blood pressure, thereby under-perfusing the right kidney 
transplant (Fig. 1). As a result of her refractory HF severe 
HTN, and threatened renal allograft failure despite optimal 
medical management, it was decided to perform percutane-
ous revascularization of the total right common iliac artery 
occlusion.

Ipsilateral stenting of the right common iliac artery, suc-
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cessfully placed with an 8 × 60 mm SMART (shape memory 
alloy recoverable technology) nitinol self-expanding stent 
further expanded with a 7 mm balloon (Fig. 2). Post-pro-
cedure abdominal aortography and digital subtraction angi-
ography showed retrograde filling of the collateral’s vessels 
with immediate return of strong femoral pulse. No residual 
arterial pressure was seen at that time. The patient was con-
tinued on short-acting antihypertensive agents and diuretics. 
Her kidney functions were monitored closely. On next day, 
her dyspnea improved significantly, blood pressure remained 
well controlled without any medications, serum creatinine 
level returned to base line, and Pro-BNP level dropped to 
normal. Repeat echo revealed markedly decreased tricuspid 
valve peak gradient to 25 mg, suggesting improved left ven-
tricular filling pressure. The patient was closely observed for 
any thromboembolic event, retroperitoneal hemorrhage, dis-
section of the renal artery, embolization of dislodged frag-
ments, and immediate hypotension preceding the catheteriza-
tion. There were no complications and she was subsequently 
discharged home after 2 days with outpatient follow-up with 
cardiologists.

Discussion

HF occurring from bilateral renal artery stenosis or unilateral 
renal artery stenosis has a known cause [3-6]. But HF follow-
ing renal transplant and common iliac artery stenosis is a rare 
and unique presentation. Stenosis of the iliac artery can occur 
proximal or distal to the anastomosis site, and stenosis above 
the anastomosis can be easily missed on routine diagnostic 
test. Here in this case the renal transplant was anastomosed 
with common iliac artery and there was bilateral iliac artery 
stenosis from atherosclerotic disease. Iliac artery stenosis after 
the renal allograft is rare, but some evidence is there for iliac 
artery stenosis causing HTN post-transplant but insufficient in-
formation on refractory HF post-transplant.

It has been reported in the past that uncontrolled HTN 
developed either acutely (immediately after transplant) or 

Table 1.  Clinical, Catheterization and Serum Chemistry Comparison Pre- and Post- Stenting of Both Common Iliac Arteries

Parameters Pre-operative Post-operative day 1
BNP (pg/mL) 3,926 800
NYHA class IV I
Heart rate 94 70
Peak iliac artery pressure gradient (mm Hg) 120 0
Serum creatinine (mg/dL) 2.4 1.23
eGFR (mL/min/1.73 m2) 20 44
Serum sodium (mmol/L) 134 136
Antihypertensive drugs 2 0

Figure 2. The stent placement with retrograde flow.Figure 1. No flow found in the right iliac artery.
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chronically (after 3 months) can be successfully managed af-
ter transluminal balloon angioplasty (PTA) [7]. However in 
our case, patient developed HTN after 3 years with worsening 
HF. Doppler US radiology studied prospectively 237 kidney 
transplant patients by Aguera et al, finding 13 vascular com-
plications, of which one involved stenosis of the iliac artery 
requiring revascularization [8]. Merkus et al examined patient 
with clinical suspicion of renal artery stenosis which include 
131 hypertensive (diastolic blood pressure (DBP) = 90 mm 
Hg) allograft recipients with Doppler US, and found four cases 
of iliac artery stenosis, two of which occurred within 15 days 
of transplant [7]. Most commonly involved site is the proximal 
portion in the distal branches of the transplanted artery. Devel-
opment of TRAS, in the early post-transplant period, occurs 
most commonly at the anastomosis and may involve the iliac 
artery, the etiology of which most likely is iatrogenic factors 
or dissection of the transplanted artery [9]. Atherosclerosis is 
one of the causes of iliac artery stenosis in late post-transplant 
period, which could be pre-existing or new [9, 10].

In our case the patient had NYHA class IV HF with ath-
erosclerotic iliac artery which leads to cardiorenal syndrome. 
Management with PTA showed excellent results. Renogram 
with 99mTc-diethylenetriamine pentaacetic acid (99mTc-
DTPA) can be used to diagnose, but atherosclerotic disease 
may sometime be difficult to diagnose [11].While diagnosing 
a patient with refractory HF following criteria can be help-
ful including history of renal transplant, baseline creatinine, 
medications (angiotensin-converting enzyme inhibitor/angio-
tensin receptor blockers (ACEI/ARBs), beta-blockers (BBs), 
diuretics, spironolactone, and more than five medications for 
blood pressure), HF (no other cause can be explained), periph-
eral pulses and ankle brachial index [12]. Investigation should 
include duplex Doppler US and femoral artery waveform [13, 
14], plasma renin activity, and catheterization.

This patient who was having recurrent refractory HF un-
controlled on medication was hemodynamically stable with 
improvement in the left ventricular filling pressure and pulmo-
nary arterial pressure and reduction in diuretic as well as anti-
hypertensive use after the revascularization. Iliac artery angio-
plasty for patients with renovascular HTN and its improvement 
were shown by Grossman et al and Felten et al after short-term 
follow-up [10, 11]. Our patient showed improvement with no 
further admission for pulmonary edema or hypertensive crisis 
within 1 year of follow-up.

Conclusions

While dealing with the etiology of HF thorough search should 
be done for atherosclerotic artery disease such as iliac artery 
stenosis especially in a patient with history of renal allograft 
transplant. Revascularization helps with symptoms manage-
ment and also decreases the need for medication.
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