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treated with metoprolol 100 mg bid, amlodipin 5 mg bid, 
fosinopril 20  mg qd and calcium carbonate 500 tid for 
8 years. The patient was on hemodialysis for 7 months prior 
to admission and he developed malignant hypertension and 
tonic‑clonic seizures after one of the dialysis sessions about 
2 month before admission. Consequently, the patient was 
admitted to the intensive care unit and received intravenous 
nitroglycerine for 1 week with modifying his medications 
to: Valsartan 160 mg daily doxazosin 4 mg, fosinopril 10 mg 
bid. The decision for kidney transplantation was made, but 
was not possible because of his drug‑resistant hypertension.

After a few days, he developed two tonic‑clonic seizures, 
which were treated with diazepam and IV phenytoin. His 
BP was 230/140 mmHg after these seizures. He received 
hemodialysis sessions twice a week for 2 months (weight 
before dialysis: 56 kg, dry weight: 52 kg) until the decision 
was made to perform RAE. Abdominal multi‑slice computed 
tomography scan prior to performing RAE showed 60% 
stenosis in the left renal artery and 90% stenosis in the right 
renal artery [Figure 1] and renal sizes were 7.3 cm on the 
right and 8.2 cm on the left.

RAE was carried out through a right common femoral 
artery access using the n‑butyl‑2‑cyanoacrylate (Histoacryl; 
B. Braun, Melsungen, Germany) and lipidol delivered via a 5 
Fr Cobra catheter [Figure 2] with no major periprocedural 

INTRODUCTION

Preparing patients with end‑stage renal disease and resistant 
uncontrolled hypertension for kidney transplant surgery 
is a challenging task due to the increased risk of surgery 
in this subset of patients. Early reports of renal artery 
embolization (RAE) in the 1970s focused on embolization 
of the kidney in cases of renal cell carcinoma.[1] Technical 
advances and growing experience have expanded the list 
of indications of RAE to include treatment of hypertension 
secondary to end‑stage renal disease,[2] especially in patients 
who are poor surgical candidates for nephrectomy. The goal 
of RAE in patients being prepared for renal transplantation 
is to provide the symptomatic relief from hypertension 
by eliminating the renal function although avoiding the 
morbidity and mortality of a nephrectomy.[2,3]

We report this case of drug‑resistant hypertension treated 
safely with RAE in preparation for renal transplant surgery.

CASE REPORT

A 34‑year‑old anuric male with end‑stage renal 
failure (glomerular filtration rate (GFR) <5 mL/min/1.73 m2) 
secondary to focal segmental glomerulosclerosis presented 
to the Emergency Department complaining of confusion and 
restlessness. The patient has a poorly‑followed hypertension 
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ABSTRACT

We report a case of pre‑operative bilateral renal artery embolization to control the resistant and 
malignant hypertension in a patient prepared for kidney transplantation. A 34‑year‑old man with 
end‑stage renal disease as a result of the focal segmental glomerulosclerosis and uncontrolled 
hypertension that precluded the transplantation surgery and the patient’s post‑transplant 
blood pressure and the renal function remained within normal limits following the transplant 
for 6 months of follow‑up.

Key words: Kidney transplant, malignant hypertension, renal artery embolization

Access this article online

Website: www.avicennajmed.com

DOI: 10.4103/2231-0770.112791

Quick Response Code:

Article published online: 2021-08-09



24 Avicenna Journal of Medicine / Jan-Mar 2013 / Vol 3 | Issue 1

Alhamid, et al.: Managing transplant candidate’s MHT with RAE

complications. The patient developed the post‑embolization 
syndrome following the procedure manifested by severe 
flank pain treated with analgesics.

After performing RAE, the patient’s blood pressure declined to 
170/100 mmHg, and he was discharged home on amlodipine 
5 mg bid, clonidine 150 mcg bid, and nebivolol 5 mg bid. 
Renal transplantation was performed successfully without 
complications and he was discharged on amlodipine 5 mg 
and nabivolol 5 mg qd. 6 month following transplantation, 
the patient’s creatinine was 1 mg/dl and the blood pressure 
normalized to 120/80 mmHg.

DISCUSSION

The pathophysiology of refractory hypertension in end 
stage renal disease (ESRD) patients is attributed to several 
factors such as activation of renin‑angiotensin system, 
sympathetic over‑activity and abnormal endothelial 
release of hemodynamically active compounds.[4,5] Mao 
et  al. observed no over reactivity in renin angiotensin 
system in patients with severe refractory hypertension 
on hemodialysis compared to the normal population.[6] 
Following RAE, patients had a significant decrease in ET‑1 
plasma concentration, which was attributed to ablation of 
the endothelial cells and probably mesangial, glomerular 
epithelial, and medullary collecting duct cells.

Management of uncontrolled hypertension in patients 
with ESRD has been previously performed using the 
bilateral open or laparoscopic nephrectomy. Laparoscopic 
nephrectomy is associated with less complication rate[7,8] 
compared to bilateral open nephrectomy that carries 
significant morbidity (45‑58%) and mortality (0‑10%).[9,10] 
Neither laparoscopic nephroctomy nor bilateral open 
nephroctomy were possible choices in our case due patient’s 
malignant hypertension and the significant anesthesia 
risk. Recently, RAE has been described as a safe and 
effective alternative.[6,11,12] A randomized controlled trial 
compared the efficiency of unilateral versus bilateral RAE 
in 16  patients who have severe refractory hypertension. 

The study compared BP  values, plasma renin activity, 
plasma angiotensine II, aldosterone and endothelin‑1 prior 
and following RAE in both groups. They concluded that 
unilateral embolization results in better preservation of 
renal function with milder post‑embolization syndrome 
when compared to bilateral RAE. However, this study 
did not mention if kidney transplantation was carried out 
after RAE.

Although RAE is minimally invasive and associated with 
less morbidity and mortality, it has some drawbacks such 
as eliminating the residual renal function. This was not of 
concern in our patient who was anuric and being prepared 
for transplant. Post‑infarction syndrome is described in 
Bergreen study[13] as flank pain, fever and nausea that may 
ultimately lead to multiorgan failure. This complication 
according to Mao et al.[6] is milder in ESRD patients than 
in other RAE indications, such as a kidney tumor owing to 
the profound renal atrophy with less viable tissue.

In conclusion, this case suggests that resistant hypertension 
in patients with ESRD could be managed safely with 
RAE prior to renal transplant. Further, evaluation of this 
technique is still required with larger studies.

ACKNOWLEDGMENTS

We would like to express our honest and sincere gratitude to 
Ibrahim Bargout MD, Ph.D, Prof. Ammar Almidani MD and 
Said Houaijeh MD, Ph.D., Prof. (Interventional Radiologist) for 
managing and supervising this unique case.

REFERENCES

1.	 Calhoun DA, Jones D, Textor S, Goff DC, Murphy TP, Toto RD, et al. 
Resistant hypertension: Diagnosis, evaluation, and treatment. 

Figure 1: Right and left renal artery stenosis

Figure 2: Renal arteries after injecting the glue



25Avicenna Journal of Medicine / Jan-Mar 2013 / Vol 3 | Issue 1

Alhamid, et al.: Managing transplant candidate’s MHT with RAE

A scientific statement from the American heart association professional 
education committee of the council for high blood pressure research. 
Hypertension 2008;51:1403‑19.

2.	 Sauk S, Zuckerman DA. Renal artery embolization. Semin Intervent 
Radiol 2011;28:396‑406.

3.	 Collins CS, Eggert CH, Stanson AJ, Garovic VD. Long‑term follow‑up 
of renal function and blood pressure after selective renal arterial 
embolization. Perspect Vasc Surg Endovasc Ther 2010;22:254‑60.

4.	 Birchem  JA, Fraley  MA, Senkottaiyan  N, Alpert  MA. Influence of 
hypertension on cardiovascular outcomes in hemodialysis patients. 
Semin Dial 2005;18:391‑5.

5.	 Morse SA, Dang A, Thakur V, Zhang R, Reisin E. Hypertension in chronic 
dialysis patients: Pathophysiology, monitoring, and treatment. Am J 
Med Sci 2003;325:194‑201.

6.	 Mao  Z, Ye  C, Mei  C, Zhao  X, Zhang  Y, Xu  C, et  al. Comparison of 
unilateral renal artery embolization versus bilateral for treatment of 
severe refractory hypertension in hemodialysis patients. World J Urol 
2009;27:679‑85.

7.	 Shoma AM, Eraky I, El‑Kappany HA. Pretransplant native nephrectomy 
in patients with end‑stage renal failure: Assessment of the role of 
laparoscopy. Urology 2003;61:915‑20.

8.	 Fricke L, Doehn C, Steinhoff J, Sack K, Jocham D, Fornara P. Treatment 

of posttransplant hypertension by laparoscopic bilateral nephrectomy? 
Transplantation 1998;65:1182‑7.

9.	 Yarimizu  SN, Susan  LP, Straffon  RA, Stewart  BH, Magnusson  MO, 
Nakamoto  SS. Mortality and morbidity in pretransplant bilateral 
nephrectomy: Analysis of 305 cases. Urology 1978;12:55‑8.

10.	 Darby  CR, Cranston  D, Raine  AE, Morris  PJ. Bilateral nephrectomy 
before transplantation: Indications, surgical approach, morbidity and 
mortality. Br J Surg 1991;78:305‑7.

11.	 Hom D, Eiley D, Lumerman JH, Siegel DN, Goldfischer ER, Smith AD. 
Complete renal embolization as an alternative to nephrectomy. J Urol 
1999;161:24‑7.

12.	 Basile  A, Boullosa‑Seoane  E, Dominiguez‑Viguera  L, Certo  A, 
Casal‑Rivas M. Bilateral renal embolization in the treatment of patients 
with renal insufficiency and arterial hypertension: Report of a case of 
polycystic kidneys. Radiol Med 2002;103:555‑7.

13.	 Bergreen PW, Woodside J, Paster SB. Therapeutic renal infarction. J Urol 
1977;118:372‑4.

Cite this article as: Alhamid N, Alterky H, Othman MI. Renal artery 
embolization for managing uncontrolled hypertension in a kidney transplant 
candidate. Avicenna J Med 2013;3:23-5.

Source of Support: Nil, Conflict of Interest: None declared.


