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ABSTRACT

Secondary hypertension is often resistant to pharmacologic therapy alone and necessitates identification and
management of the underlying cause. This report details a case of a 52-year-old middle-aged female with a history of
resistant hypertension secondary to bilateral renal artery stenosis, managed successfully with percutaneous transluminal
angioplasty. The case highlights the importance of recognizing renovascular hypertension and timely intervention to
prevent complications such as heart failure and renal dysfunction.
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Secondary hypertension

ypertension is one of the most common chronic
Hillnesses worldwide, with a prevalence of 22.6%

in India. It is impacting hundreds of millions
of adults, and serves as a major risk factor for heart
disease, stroke, and renal disease [1]. While most cases
are due to essential (primary) hypertension, secondary
hypertension accounts for a small but considerable
number of cases, especially in younger individuals or
those with difficult-to-control blood pressure (BP) [2].
Renal artery stenosis (RAS) is a significant cause of
secondary hypertension. It occurs in patients who present
with severe or resistant hypertension, abrupt worsening
of BP control, sudden deterioration of renal function
after starting an angiotensin-converting enzyme inhibitor
or angiotensin receptor blocker, unexplained chronic
kidney disease, or recurrent episodes of pulmonary
edema that are difficult to explain otherwise [3,4]. RAS
may be owing to atherosclerosis, especially in elderly
persons with established vascular disease, or due to
fibromuscular dysplasia (FMD), particularly in younger
women. Other causes include vasculitis, congenital
abnormalities, trauma, or external compression [1,2].
Pathophysiologically, RAS leads to diminished renal
perfusion, which causes renin release. This activates the
renin-angiotensin-aldosterone system, causing systemic
vasoconstriction, salt and water retention, and ultimately
hypertension [1]. Persistent hypoperfusion may also
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lead to ischemic nephropathy, scarring, and progressive
kidney disease [5,6]. Early management may help
preserve renal function and prevent cardiovascular and
renal morbidity.

CASE REPORT

A 52-year-old female presented to the emergency
department with complaints of bilateral frontal throbbing
headache and non-bilious vomiting (two episodes per
day) for the past 10 days. She denied photophobia or
hematemesis. Her medical history included hypertension
for 10 years and hypothyroidism for 5 years. Two years
prior, she had been diagnosed with bilateral RAS and an
atrophic right kidney. Her regular medications included
prazosin, metoprolol, and levothyroxine.

On examination, she was conscious and oriented. Her
BP was significantly elevated at 240/130 mmHg in the
right upper limb, 166/84 mmHg in the left upper limb,
and 250 mmHg systolic in the right lower limb. Pulse
oximetry showed SpO: of 97% on room air. Systemic
examination was unremarkable. Electrocardiogram
revealed T-wave inversions in leads I and aVL, and chest
X-ray was unremarkable.

Laboratory investigations were largely normal except
for hyponatremia (Na+ 129 mEq/L). Thyroid-stimulating
hormone was 5.47 plU/mL. Abdominal ultrasonography
revealed an atrophic right kidney (5.4 x 2.8 x 0.6 cm)
and a normal-sized left kidney (9.2 x 5.4 x 1.8 cm).
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Echocardiography indicated concentric left ventricular
hypertrophy and mild pericardial effusion with
preserved ejection fraction (60%). Initial management
included intravenous furosemide, oral torsemide with
spironolactone, amlodipine, metoprolol,
clonidine, and thyroxine, along with antiplatelet and statin
therapy. BP decreased to 140/80 mmHg within 24 h.

However, the patient was readmitted 2 days later
with acute dyspnea (modified medical research council
grade 1V), BP of 230/120 mmHg, SpO: of 88%, and
clinical features of acute left ventricular failure. She
was managed in the medical intensive care unit with
nitroglycerin infusion and non-invasive ventilation
(continuous positive airway pressure with FiO2 40%),
leading to improved oxygenation. Chest X-ray revealed
pulmonary edema. Laboratories showed mild renal
impairment (blood urea 50 mg/dL, serum creatinine
1.3 mg/dL) and electrolyte imbalances (Fig. 1).

Despite escalation of antihypertensive therapy,
including sodium nitroprusside infusion and intermittent
labetalol, her BP remained uncontrolled, and urine
output declined. Nephrology consultation was sought,
and renal angiography was planned. The patient received
N-acetylcysteine prophylaxis for contrast nephropathy.
Renal angiography demonstrated 90-95% ostial stenosis
of the left renal artery and non-visualization of the right
renal artery, suggestive of complete occlusion (Fig. 2).
Percutaneous balloon angioplasty of the left renal artery
was performed successfully.

Post-procedure, BP improved to 140/90 mmHg
without IV antihypertensives. Oral antihypertensive
doses were reduced, renal function and urine output
normalized, and the patient was weaned off ventilatory
support. She was discharged in stable condition with
optimized oral therapy. The patient was followed up after
a month, and was found to be in good condition.

prazosin,

DISCUSSION

RAS is a recognized but often underdiagnosed cause of
secondary hypertension. Atherosclerotic disease remains
the predominant etiology in older adults, whereas FMD
occurs more frequently in younger women and typically
affects distal segments of the renal artery [7]. The
clinical spectrum is wide, ranging from asymptomatic
presentations to resistant hypertension, renal dysfunction,
and recurrent flash pulmonary edema. High clinical
suspicion is warranted in patients with unexplained renal
atrophy, early- or late-onset hypertension, or worsening
renal function following renin—angiotensin system
blockade [8,9].

Diagnostic evaluation includes imaging modalities
such as duplex ultrasonography, computed tomography
(CT) angiography, and magnetic resonance angiography,
with digital subtraction angiography remaining the gold
standard. Timely recognition is crucial, as several reports
highlight RAS as an underlying cause of recurrent
pulmonary edema or cardiorenal syndromes [10]. These

Figure 1: Portable chest X-ray suggestive of acute
pulmonary edema

Figure 2: (a) Abdominal aortogram showed left renal
artery ostial stenosis (90-95%). (b) Right renal artery not
visualized (100% occluded from the ostium)

findings stress the importance of integrating both clinical
and radiologic assessment for early diagnosis and
management.

The therapeutic approach has been shaped by
randomized controlled trials. The angioplasty and
stenting for renal artery lesions and cardiovascular
outcomes in renal atherosclerotic lesions trials reported
no significant benefit of routine stenting compared
with medical management in unselected patients [3,4].
However, these trials excluded or underrepresented high-
risk subgroups, such as patients with bilateral disease,
recurrent pulmonary edema, or rapidly declining renal
function. Observational data and case-based evidence
suggest that revascularization may offer significant
clinical benefit in these select populations, with
improvements in BP control, renal function stabilization,
and resolution of heart failure symptoms [11,12].

Current consensus supports optimal medical therapy
as first-line treatment while reserving revascularization
for patients with hemodynamically significant RAS
and high-risk clinical features [13]. The present case
illustrates this selective benefit, highlighting that
individualized assessment and timely intervention can
prevent irreversible renal damage and improve long-term
outcomes.

CONCLUSION

This case shows why it is so important to look for
underlying causes when BP remains high despite
treatment. In renovascular hypertension, catching it early
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can protect the kidneys and heart from serious harm.
With timely diagnosis and the right intervention, patients
have a much better chance at healthier, longer lives.

REFERENCES

1. Sarathy H, Salman LA, Lee C, Cohen JB. Evaluation and
management of secondary hypertension. Med Clin N Am
2022;106:269-83.

2. Herrmann SM, Textor SC. Renovascular
Endocrinol Metab Clin North Am 2019;48:765-78.

3. Wheatley K, Ives N, Gray R, Kalra PA, Moss JG, Baigent C,
et al. Revascularization versus medical therapy for renal-artery
stenosis (ASTRAL). N Engl J Med 2009;361:1953-62.

4. Cooper CJ, Murphy TP, Cutlip DE, Jamerson K, Henrich W,
Reid DM, et al. Stenting and medical therapy for atherosclerotic
renal-artery stenosis. N Engl J Med 2014;370:13-22.

5. Messerli FH, Bangalore S, Makani H, Rimoldi SF, Allemann Y,
White CJ, et al. Flash pulmonary oedema and bilateral renal artery
stenosis: The Pickering syndrome. Eur Heart J 2011;32:2231-35.

6.  Rimoldi SF, Yuzefpolskaya M, Allemann Y, Messerli F. Flash
pulmonary edema. Prog Cardiovasc Dis 2009;52:249-59.

7. CheonJE, Kim HJ. Recurrent flash pulmonary edema in unilateral
renal artery stenosis with contralateral kidney shrinkage: A case

hypertension.

9.

11.

12.

Zarrella MN, Wynne K, Smith P, Duraiyarasan S, Elbey MA.
When revascularization may be appropriate in atherosclerotic
renal artery stenosis. Cureus 2024;16:¢64854.

Alattab NA, Suliman Y, Wani TM, Alhazmi KA,
Bin Onayq Al, Mahjoub ST. Pseudoaneurysm and renal artery
stenosispost-renaltransplantation: Ararepresentation. Cureus2023;
15:e47315.

Sarafidis PA, Theodorakopoulou M, Ortiz A, Fernandez-
Fernandez B, Nistor I, Schmieder R, er al. Atherosclerotic
renovascular disease: A clinical practice document by the
European renal best practice (ERBP) board of the European renal
association (ERA) and the working group hypertension and the
kidney of the European society of hypertension (ESH). Nephrol
Dial Transplant 2023;38:283550.

Van Den Berg DT, Deinum J, Postma CT, Van Der Wilt GJ,
Riksen NP. The efficacy of renal angioplasty in patients with
renal artery stenosis and flash oedema or congestive heart failure:
A systematic review. Eur J Heart Fail 2012;14:773-81.

Prince M, Tafur JD, White CJ. When and how should we
revascularize patients with atherosclerotic renal artery stenosis?
JACC Cardiovasc Interv 2019;12:505-17.

Funding: Nil; Conflicts of interest: Nil.

report. Medicine (Baltimore) 2023;102:¢35228.
Spasojevic-Dimitrijeva B, Djukic M, Gojkovic I, Nikolovski SS,

How to cite this article: Mukkamala B, Priyanka AL,
Vardhan YV. Renal artery stenosis as an etiology of
secondary hypertension: A case report. Indian J Case

Sagic D, Pavicevic P, et al. Diagnosis and endovascular
management of transplant renal artery stenosis: A retrospective
two-decade study. Cureus 2025;17:¢80393.

Reports. 2025;11(12):644-646.

Vol 11 | Issue 12 | December 2025

Indian J Case Reports 646



