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Abstract: A 20 year old woman presented with right arm pain. Pulses of right upper extremity were weak, acute phase reactants were
elevated and MR angiography demonstrated total occlusion of subclavian artery and right axillary artery with collaterals. The diagnosis was
Takayasu arteritis and she was treated with prednisolone, azathioprine and acetylsalicylic acid. During follow up, azathioprine was switched to
methotrexate. Three years later, patient presented with elevated blood pressure. CTangiography demonstrated reduced calibration of the aorta
and almost total occlusion of the lumen of proximal parts of left and right renal arteries. C-reactive protein was elevated. Steroid dose was
increased, methotrexate was discontinued and IV tocilizumab and antihypertensive medications were initiated. One month later, she presented
to emergency department with elevated blood pressure and blurred vision in the left eye. Fundoscopic examination revealed bilateral grade 3
hypertensive retinopathy and serous detachment of retina in the left eye. Laboratory results revealed normal CRP, elevated creatinine, elevated
lactate dehydrogenase, thrombocytopenia, low hemoglobin and low haptoglobin. Peripheral blood smear revealed 2–3 schistocytes in every
field. She was admitted to rheumatology department with the diagnosis of thrombotic microangiopathy secondary to malignant hypertension.
IV tocilizumab was administered, and methylprednisolone was maintained at a dose of 20 mg/day. Despite treatment with maximum dose of
six antihypertensive medications, her blood pressure was not controlled adequately and she became hypervolemic. After undergoing
ultrafiltration, balloon dilation was performed in the left renal artery, and a stent was placed there. After stent placement, creatinine and
platelet count normalized, hemoglobin increased and hypertension was controlled. In this case, malignant hypertension which was triggered by
bilateral renal artery stenosis due to Takayasu arteritis had caused acute kidney injury and advanced stage hypertensive retinopathy. In
addition, unlike other Takayasu arteritis cases with malignant hypertension, thrombotic microangiopathy was also detected.
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Introduction
Takayasu arteritis (TA) is an idiopathic, granulomatous, large-vessel arteritis that predominantly involves the aorta and its
major branch arteries.1 It can cause a wide variety of clinical manifestations depending on the involved vessels. When
renal arteries are involved patients may present with renal failure or renovascular hypertension.2 We hereby present
a case of Takayasu arteritis that caused bilateral renal artery stenosis. This bilateral renal artery stenosis caused the
patient to present with malignant hypertension. The clinical picture was further complicated by thrombotic microangio-
pathy that developed secondary to malignant hypertension.

Case
A 20 year old woman presented with pain in the right arm that increased with movement. Her physical examination
demonstrated weak pulses in the right radial artery and right brachial artery. Her complete blood count was normal,
creatinine was 0.8 mg/dl, but erythrocyte sedimentation rate was 50 mm/hour and C-reactive protein was 35 mg/l. MR
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angiography revealed total occlusion of a 15 cm segment extending from the distal part of subclavian artery to right axillary
artery and to the proximal part of right brachial artery, and collaterals extending to the distal part of right brachial artery.
Presence of these findings together with the other test results ruled out other pathologies that were in the differential
diagnosis and a diagnosis of Takayasu arteritis was established. She was treated with prednisolone, azathioprine and
acetylsalicylic acid. During follow up, pancytopenia occurred, which rapidly normalized upon discontinuation of azathiopr-
ine. After discontinuation of azathioprine, she was treated with methotrexate, which did not cause any cytopenias.

Three years later, patient presented to our department with elevated blood pressure. Blood pressure was 170/110 mmHg
in the left arm and 130/100 mm Hg in the right arm. Fundoscopic examination revealed bilateral grade 1 hypertensive
retinopathy. Her creatinine was 1.1 mg/dl and C-reactive protein was 30 mg/l. Abdominal CT angiography demonstrated
reduced calibration of the aorta and increased wall thickness at the level of renal arteries, almost total occlusion of the lumen
of proximal 1.5 cm segment of left renal artery starting from the level of ostium (Figure 1) and almost total occlusion of the
lumen of proximal 3 cm segment of right renal artery starting from the level of ostium (Figure 2). She received 32 mg
methylprednisolone (with a gradual tapering regimen). Methotrexate was discontinued and she received the first dose of IV
tocilizumab (at a dose of 8 mg/kg/month). She received nebivolol, amlodipine and doxazosin as antihypertensive medica-
tions and was discharged from the hospital.

Figure 1 Almost total occlusion of the lumen of proximal 1.5 cm segment of left renal artery, starting from the level of ostium.

Figure 2 Almost total occlusion of the lumen of proximal 3 cm segment of right renal artery, starting from the level of ostium.
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One month after discharge, she presented to the emergency department with blurred vision in the left eye. Blood
pressure was 190/100 in the left arm and 150/90 in the right arm. Fundoscopic examination revealed bilateral grade 3
hypertensive retinopathy and serous detachment of retina in the left eye. Laboratory results revealed normal C-reactive
protein, elevated creatinine (1.4 mg/dl), elevated lactate dehydrogenase (706 U/l), thrombocytopenia (88,000/mm3), low
hemoglobin (9.82 g/dl) and low haptoglobin (<10 mg/dl). Peripheral blood smear revealed 2–3 schistocytes in every field.
She was admitted to the rheumatology department with the diagnosis of thrombotic microangiopathy secondary to
malignant hypertension.

Due to the presence of overt bilateral renal artery stenosis secondary to Takayasu arteritis, additional workup for
secondary hypertension (such as aldosterone levels and plasma renin activity) was not performed. In order to adequately
control the disease activity, second dose of IV tocilizumab was administered and methylprednisolone dose was maintained
at a dose of 20 mg/day. Tocilizumab was not switched to another biologic agent because it was only the second dose of
tocilizumab and disease progression which caused bilateral renal artery stenosis had occurred under methotrexate treatment.
Dose of the antihypertensives was increased and new antihypertensives were initiated. Despite treatment with maximum
doses of carvedilol, doxazosin, amlodipine, IV furosemide, isosorbide mononitrate and moxonidine her blood pressure was
not controlled adequately. Her creatinine increased to 1.8 mg/dl, and hypervolemia developed. Her hemoglobin decreased to
7.65 g/dl, and platelet count decreased to 58,000/mm3. In order to break the vicious cycle of malignant hypertension, an
intervention to treat renal artery stenosis was planned. Until the intervention, she had undergone 7 sessions of ultrafiltration
in 10 days in our hemodialysis department. This modality had effectively removed the excess fluid from the patient, causing
her weight to drop from 87 to 77 kg. Interventional radiology department considered the right renal artery inappropriate for
intervention. Balloon dilation was performed in the left renal artery and a stent was placed there. Figure 3 demonstrates the
conventional angiography image of the left renal artery after balloon dilation was performed. After the intervention her
blood pressure was under control with carvedilol, amlodipine and 4 mg/day of doxazosin. Creatinine level dropped to
0.7 mg/dl, her platelet count increased to 173,000/mm3 and hemoglobin increased to 8.81 g/dl. She was discharged from the
hospital.

Two years after the discharge, patient is normotensive on carvedilol, amlodipine and low dose doxazosin. Her blood
count, CRP, creatinine and LDH levels are normal. She continues to receive tocilizumab (which was converted to
subcutaneous form after the COVID-19 pandemic), 4 mg/day methylprednisolone and acetylsalicylic acid.

Figure 3 Conventional angiography image of the left renal artery after balloon dilation was performed.
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Discussion
Malignant hypertension is the most severe presentation of hypertension. Original definition includes coexistence of severely
elevated blood pressure and signs of advanced stages of hypertensive retinopathy at the time of diagnosis. New definitions
emphasize the presence of damage in organs such as eye, kidney and heart together with uncontrolled elevation in blood
pressure.3 Thrombotic microangiopathy secondary to malignant hypertension has been reported.4 It is a well established fact
that Takayasu arteritis can cause renovascular hypertension by its renal artery involvement.5 Takayasu’s involvement of the
renal arteries is often bilateral and frequently ostial and proximal, usually with coexistent stenosis of the perirenal aorta.5 Cases
of malignant hypertension secondary to Takayasu arteritis have also been reported.6,7 In our case, malignant hypertension
which was triggered by the bilateral renal artery stenosis due to Takayasu arteritis caused acute kidney injury and advanced
stage hypertensive retinopathy. In addition, unlike the other Takayasu arteritis cases with malignant hypertension, thrombotic
microangiopathywas also detected. Treatment of both the underlying condition (Takayasu arteritis) and its complication (renal
artery stenosis) was an important aspect of the management of malignant hypertension and its complications. In our case,
patient received her monthly dose of IV tocilizumab and received an adequate dose of methylprednisolone to control the
Takayasu arteritis disease activity. Interventional radiology department’s utilization of balloon dilation and stent to treat renal
artery stenosis broke the vicious cycle of malignant hypertension and treated the thrombotic microangiopathy.

Informed Consent
Signed informed consent for publication was obtained from the patient.

Institutional Approval
Institutional approval was not required to publish the case details.

Disclosure
The authors report no conflicts of interest in this work.
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