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PRESENTATION OF CASE 8

Dr. Su Nam Lee: A 58-year-old male with hypertension (HTN) presented to the cardiology 
clinic with uncontrolled blood pressure (BP). He had been diagnosed with HTN 3 years 
prior. Initially, the patient’s BP had been controlled with olmesartan 20 mg, amlodipine 
5 mg, hydrochlorothiazide 12.5 mg, and bisoprolol 1.25 mg. However, when admitted to 
our hospital, he presented with azotemia and hyperkalemia. The patient’s medication was 
changed to nifedipine 120 mg, bisoprolol 2.5 mg, and doxazosin 4 mg, which improved 
his azotemia and pulmonary edema. This regimen was continued for approximately 10 
months, during which he had no problems. However, he then restarted olmesartan 20 mg 
to control BP (Fig. 1). At the time of admission, chest X-ray showed mild cardiomegaly and 
acute pulmonary edema (Fig. 2), and laboratory findings revealed a blood urea nitrogen 
concentration of 75.9 mg/dL (normal value: 8.0–23.0 mg/dL), creatinine concentration of 1.9 
mg/dL (normal value: 0.5–1.2 mg/dL), and brain natriuretic peptide concentration of 9,755 
pg/mL (normal value: < 115 pg/mL).

DIAGNOSIS

Dr. Gee-Hee Kim: Based on the above results, echocardiography was performed. The findings 
showed normal ejection fraction, left ventricular hypertrophy, and grade I diastolic dysfunction. 
A kidney ultrasound was performed due to acute renal failure (not provided), and the findings 
were indicative of left renal artery stenosis (RAS) and agenesis of the right kidney.

Dr. Su Nam Lee: Computed tomography revealed a solitary kidney and left RAS (Fig. 3A). Based 
on the above results, percutaneous transluminal renal angioplasty was performed using a 7 
× 29 mm stent (Omnilink Elite; Abbott Laboratories, Chicago, IL, USA) (Fig. 3B). Following 
angioplasty, the patient’s pulmonary edema, cardiomegaly, and acute renal failure resolved.

Dr. Gee-Hee Kim: At the 18-month follow-up after angioplasty, the patient’s BP was well 
controlled with nifedipine 40 mg, lmesartan 40 mg, and hydrochlorothiazide 12.5 mg 
without any symptoms (Fig. 4).
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DIFFERENTIAL DIAGNOSIS OF ACUTE PULMONARY EDEMA

Dr. Gee-Hee Kim: Heart failure with preserved ejection fraction (HfpEF) can be considered 
the cause of acute pulmonary edema based on B-type natriuretic peptide elevation and 
diastolic dysfunction on echocardiography. However, after changing drugs and stenting the 
renal artery, pulmonary edema and acute kidney injury (AKI) were improved even when using 
conventional drugs such as angiotensin receptor blockers (ARBs). Another possible cause of 
worsening pulmonary edema and AKI other than HfpEF should be considered.
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Fig. 1. BP graphs of medication use and hospitalization history (before percutaneous transluminal renal angioplasty). 
ARF = acute renal failure, BP = blood pressure, SBP = systolic blood pressure, DBP = diastolic blood pressure.

Fig. 2. Chest X-ray showed mild cardiomegaly and acute pulmonary edema, at the time of admission.



Dr. Joon-Sung Choi: In addition, acute pulmonary edema might have been due to fluid 
overload caused by AKI of unknown cause. However, edema also improved after changing 
drugs. Furthermore, renal function improved after renal artery stenting, indicating that acute 
pulmonary edema did not occur due to the AKI.
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Fig. 3. Images of the left renal artery stenosis. (A) Solitary kidney and left renal artery stenosis on computed 
tomography. (B) A percutaneous transluminal renal angioplasty was performed using a 7 × 29 mm stent (Omnilink 
Elite; Abbott Laboratories, Chicago, IL, USA).
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Fig. 4. BP graphs of medication use and hospitalization history (include after percutaneous transluminal renal angioplasty). 
ARF = acute renal failure, BP = blood pressure, SBP = systolic blood pressure, DBP = diastolic blood pressure.



FINAL DIAGNOSIS

Dr. Gee-Hee Kim: In conclusion, the patient had one kidney and continued to experience 
complication with ARBs after RAS of the intact kidney. Based on the above results, the 
patient was diagnosed with Pickering syndrome.

DISEASE MANAGEMENT

Dr. Gee-Hee Kim: Current guidelines recommend screening for RAS in patients with 
unexplained acute pulmonary edema and uncontrolled HTN.1,2 Renal revascularization 
is the treatment of choice for patients with Pickering syndrome. The American College 
of Cardiology/American Heart Association (ACC/AHA) guidelines endorse percutaneous 
revascularization as a class I recommendation for patients with hemodynamically significant 
RAS and recurrent pulmonary edema.3

DISCUSSION

Dr. Gee-Hee Kim: In 1988, the association of bilateral or solitary functioning kidney RAS 
with acute pulmonary edema in azotemic hypertensive patients was first reported by 
Pickering et al.,4 and flash pulmonary edema in patients with RAS has since been termed 
Pickering syndrome. And we successfully performed percutaneous transluminal angioplasty 
in a patient with RAS and a congenital solitary kidney. RAS has been increasingly diagnosed 
and is strongly associated with atherosclerotic diseases including coronary, carotid, and 
peripheral diseases. Among patients with atherosclerotic RAS in a previous study, 20% 
had significant bilateral disease.5 The prevalence of pulmonary edema appears dependent 
on pressure load and degree of renal dysfunction.5 Overall, one study reported weighted 
prevalence of flash pulmonary edema in patients with RAS of 15.3%.5 Flash pulmonary 
edema and RAS in a solitary congenital kidney are less common.

Dr. Min-Sik Kim: Pickering et al.4 reported a case series of 11 hypertensive patients with bilateral 
renovascular disease who presented with recurrent pulmonary edema. There are three major 
pathophysiological mechanisms of pulmonary edema in bilateral RAS: defective natriuresis,1 
increased hemodynamic burden and exacerbation of diastolic dysfunction,2 and failure of the 
pulmonary capillary blood-gas barrier.6 In a previous study including patients with Pickering 
syndrome, the reported mean age was 63 years, 47% were male, and 73% were smokers.6

Dr. Su Nam Lee: The current guidelines recommend renal revascularization for patients with 
hemodynamically significant RAS and recurrent, unexplained heart failure.3 Although both 
surgery and percutaneous revascularization have been successful in treating RAS, the ACC/
AHA guidelines endorse percutaneous revascularization as a class I recommendation for 
hemodynamically significant RAS.3 The procedure is successful in 82–100% of patients, and 
stenosis recurs in 10–11% of patients.7

Dr. Gee-Hee Kim: Physicians should carefully monitor RAS in patients with recurrent, 
unexplained heart failure and uncontrolled BP. Percutaneous revascularization is the 
treatment of choice for hemodynamically significant RAS. Refractory HTN due to RAS in 
a solitary kidney has been reported in China and Japan.8,9 Herein, we presented a case of 
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recurrent pulmonary edema and uncontrolled HTN due to RAS in a patient with a congenital 
solitary kidney who underwent successful percutaneous transluminal renal angioplasty.

Related questions
Available at https://doi.org/10.3346/jkms.2023.38.e81
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