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Clinical Question Box 20 

How can perioperative management reduce the risk of cerebral hyperperfusion syndrome 21 

in Takayasu arteritis surgery involving supraaortic trunk and peripheral vessels? 22 

A staged revascularization strategy, combined with cerebral perfusion assessment and 23 

meticulous perioperative blood pressure control, is crucial for reducing hyperperfusion 24 

risk in Takayasu arteritis surgery. Preoperative perfusion imaging of supraaortic trunks 25 

and cerebral vessels aids in surgical planning, while careful hemodynamic monitoring 26 

helps prevent neurological complications.  27 
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Abstract 28 

Background: Takayasu arteritis is a rare large-vessel vasculitis that typically affects 29 

young women, but it is also diagnosed in older patients with severe vascular occlusions. 30 

Case Presentation: We report a case of a 67-year-old female with Takayasu arteritis, 31 

presenting with extensive multivessel occlusions involving the brachiocephalic, carotid, 32 

subclavian, mesenteric, and iliac arteries, resulting in severe bilateral limb ischemia. Due 33 

to persistent rest pain in both limbs, surgical management involved multi-branch 34 

revascularization using a prosthetic graft from the brachiocephalic artery to both the 35 

axillary and femoral arteries, along with a bypass to the right common carotid artery. 36 

Postoperatively, the patient developed cerebral hyperperfusion syndrome complicated by 37 

intracerebral hemorrhage, necessitating surgical flow reduction of the carotid bypass. The 38 

patient recovered with resolution of limb ischemia and no persistent neurological deficits. 39 

Conclusion: This case underscores the complexities of surgical management in Takayasu 40 

arteritis, highlighting the critical role of staged revascularization, thorough cerebral 41 

perfusion evaluation, and careful perioperative blood pressure control in minimizing 42 

hyperperfusion-related risks. 43 
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Introduction 48 

 Aortitis is a histopathologic diagnosis characterized by inflammation of the aorta. 49 

It represents a group of large-vessel diseases with diverse or unknown causes.1 Although 50 

rare, aortitis is diagnosed in approximately 1–3 cases per million people annually.2 51 

Immune-mediated conditions that can affect the aorta include Takayasu arteritis, giant 52 

cell arteritis, polyarteritis nodosa, Behçet disease, Cogan syndrome, sarcoidosis, 53 

spondyloarthropathy, serum sickness, cryoglobulinemia, systemic lupus erythematosus, 54 

rheumatoid arthritis, Henoch–Schönlein purpura, and immune complex diseases related 55 

to infections or drugs.3 56 

 Takayasu arteritis is a particularly rare form of large-vessel vasculitis that 57 

predominantly affects young women. It typically presents with symptoms of arterial 58 

occlusion affecting the aorta, aortic arch, and major branches, with imaging being 59 

essential for evaluation given the complexity of the vascular territories involved.4,5 The 60 

condition is also known as pulseless disease or aortic arch syndrome, reflecting its clinical 61 

manifestations.6 Although first described by Japanese ophthalmologist Mikoto Takayasu, 62 

epidemiological data do not indicate a higher incidence of the disease in Japan.7 The 63 

reported incidence ranges from 0.3 to 3.4 cases per million people annually across 64 

different countries.8-10 Patients often present with severe limb ischemia and carotid artery 65 

occlusion. Management often requires surgical intervention, such as vascular 66 

reconstruction with graft replacement or bypass procedures. Endovascular therapy is also 67 

utilized in select cases. We present a case of aortitis syndrome treated with multi-branch 68 

revascularization using a graft extending from the brachiocephalic artery to the limbs and 69 

the right carotid artery. 70 

  71 
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Case Presentation 72 

 A 67-year-old female with a history of hypertension was referred to our hospital 73 

for evaluation of severe limb ischemia. She had no other significant past medical history. 74 

On examination, peripheral pulses were absent in all limbs except for the right femoral 75 

artery. The ankle-brachial index (ABI) was 0.66 on the right and 0.56 on the left, findings 76 

consistent with severe bilateral limb ischemia accompanied by rest pain. Transthoracic 77 

echocardiography revealed good left ventricular function with mild aortic valve 78 

regurgitation. Laboratory tests showed a normal white blood cell count (10,600/μL), 79 

normal C-reactive protein levels (<0.02 mg/dL), and normal renal function (creatinine 80 

0.49 mg/dL). 81 

 Computed tomography angiography (CTA) revealed occlusion of the 82 

brachiocephalic and bilateral subclavian arteries, with collateral vessels supplying both 83 

the axillary and subclavian arteries. Occlusion of the celiac axis ostium and stenosis of 84 

the superior mesenteric and left renal artery ostia were also noted. secondary to renal 85 

artery stenosis. The likely mechanism of hypertension is primary hypertension, not 86 

related to secondary causes such as renal artery stenosis. A heavily calcified lesion 87 

extending from the terminal abdominal aorta to both the common iliac arteries was 88 

responsible for the severe limb ischemia (Figure 1A, B). Magnetic resonance imaging 89 

(MRI) demonstrated occlusion of the right common carotid artery and stenosis of the left 90 

internal carotid artery (Figure 1C, D).  91 

 Surgical revascularization was planned. A partial median sternotomy was 92 

performed. The brachiocephalic artery was exposed and found to be narrowed at the 93 

occlusion site. The bilateral axillary arteries were accessed without nerve injury, and both 94 

the femoral arteries were exposed. Subcutaneous tunnels were created from the 95 
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subclavian region to the femoral arteries. After systemic heparinization, the 96 

brachiocephalic artery was clamped, and a 14/7/7 mm J Graft SHIELD® (Japan Lifeline, 97 

Tokyo, Japan) was anastomosed. A 6 mm Propaten® graft (Japan Gore, Tokyo, Japan) was 98 

then connected to the main body of the J Graft and extended to the right common carotid 99 

artery. 100 

 The right limb of the J Graft was tunneled to the subclavian region and connected 101 

to the right common femoral artery using an 8 mm Propaten® graft in an end-to-end 102 

fashion, followed by an end-to-side anastomosis to the artery. Another 6 mm Propaten® 103 

graft was used for a bypass from the right limb of the J Graft to the right axillary artery 104 

in an end-to-side fashion. This procedure was mirrored on the left side for both the axillary 105 

and common femoral arteries. Postoperative CTA confirmed graft patency (Figure 2). 106 

 To address progressive left carotid stenosis and prevent cerebral ischemia, a 107 

bypass from the brachiocephalic artery graft to the right common carotid artery was 108 

performed. Postoperatively, systolic blood pressure was maintained around 100 mmHg. 109 

On postoperative day 1, the patient developed headaches, but CT scans revealed no signs 110 

of cerebral hemorrhage. The headache persisted on day 2 despite continued blood 111 

pressure control. By postoperative day 5, a right-sided cerebral hemorrhage occurred, 112 

attributed to cerebral hyperperfusion syndrome (Figure 3A, B). Catheterization at that 113 

time revealed significantly elevated ascending aortic pressure (280 mmHg), despite low 114 

peripheral readings, indicating uncontrolled systemic hypertension affecting cerebral 115 

circulation. To manage the hemorrhage, blood flow through the right common carotid 116 

artery bypass graft was surgically reduced by approximately 30% (Figure 3C). The patient 117 

experienced improvement without any neurological sequelae following rehabilitation and 118 

expressed satisfaction with the resolution of limb ischemia. At the one-year follow-up, 119 
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rest pain had resolved immediately after revascularization, and the ABI values were 1.1 120 

on the right and 1.0 on the left.  121 
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Discussion 122 

 We encountered a case of Takayasu arteritis presenting with multivessel stenosis 123 

and occlusion, notably involving the brachiocephalic and carotid arteries. The patient 124 

underwent staged surgical revascularization aimed at preventing critical limb and cerebral 125 

ischemia. A key challenge was balancing timely revascularization with the risk of 126 

hyperperfusion injury, compounded by the difficulty of accurate blood pressure 127 

monitoring in a “pulseless” condition. Successful management strategies included 128 

utilizing proximal vessel stumps for bypass inflow, deliberately avoiding diseased arterial 129 

segments to reduce the risk of restenosis or pseudoaneurysm, and adapting perioperative 130 

care based on cerebral perfusion assessments. This case highlights the need for staged 131 

surgical planning, careful cerebral perfusion evaluation, and individualized 132 

revascularization strategies in Takayasu arteritis with complex vascular involvement. 133 

 Takayasu arteritis often manifests with aortic coarctation or aneurysm due to 134 

active aortic wall inflammation and may lead to renovascular hypertension requiring 135 

corticosteroid therapy prior to surgery.11 Clinical presentations frequently involve limb 136 

ischemia, cerebrovascular insufficiency, or renal impairment. Accurate blood pressure 137 

monitoring is often impeded by arterial occlusions, leading to the condition’s 138 

classification as “pulseless disease.” Compared with younger patients, in whom vascular 139 

lesions are often due to congenital or inflammatory causes, elderly patients more 140 

commonly present with calcified and fibrotic age-related changes that aggravate 141 

ischemia.12 Age at presentation also influences management, as older patients often 142 

benefit from less invasive endovascular approaches, while younger patients may be 143 

candidates for surgical reconstruction.13  144 

In the stable phase, bypass grafting or segmental replacement is typically 145 
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employed to relieve ischemia, while endovascular interventions are generally reserved 146 

for straightforward stenotic lesions.14,15 Surgical outcomes in middle aortic syndrome 147 

have generally demonstrated favorable long-term patency and blood pressure control, 148 

although perioperative risks remain significant.16 Reported series emphasize the 149 

importance of careful patient selection and individualized revascularization strategies.17 150 

Our case aligns with these findings, highlighting both the technical feasibility and 151 

symptomatic improvement achievable with complex revascularization. In resource-152 

limited settings, non-surgical management with glucocorticoids and conventional 153 

immunosuppressants often remains the mainstay due to limited access to 154 

revascularization procedures.18 While effective in controlling inflammation, medical 155 

therapy alone is less successful in preventing ischemic complications, highlighting the 156 

disparity in outcomes compared to centers where surgical or endovascular options are 157 

available. 158 

 In this case, renal function was preserved, and no mesenteric ischemia was 159 

evident. Given the extensive occlusions, reconstruction of the right common carotid and 160 

limb arteries was pursued. Despite brachiocephalic artery occlusion, a 2 cm proximal 161 

stump allowed for safe debranching bypass inflow. Diseased segments were avoided to 162 

minimize suture-related complications and ensure adequate graft length. A sternotomy-163 

based debranching from the ascending aorta was considered, but it was deferred to 164 

preserve future surgical options for aortic root interventions. Endovascular treatment was 165 

evaluated as an alternative, but it posed considerable risks, including rupture, stent 166 

underexpansion, and restenosis due to active inflammation, as well as technical 167 

challenges presented by the complex arterial lesions.19 168 

 Strict systolic control was maintained for two weeks postoperatively to prevent 169 
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rebleeding.20 This case underscores the critical importance of staged surgical planning in 170 

Takayasu arteritis with complex occlusions. Preoperative cerebral perfusion imaging is 171 

essential, even in asymptomatic carotid occlusions, to determine the necessity for and 172 

timing of carotid reconstruction.21 If collateral circulation is adequate, delaying carotid 173 

bypass may reduce the risk of hyperperfusion complications. Sequential cerebral 174 

perfusion assessments after limb revascularization can help guide further interventions 175 

safely. 176 

  177 
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Conclusion 178 

 In Takayasu arteritis with complex occlusions, staged revascularization guided 179 

by cerebral perfusion assessment is key to reducing complications such as hyperperfusion 180 

injury. Careful surgical planning, selective bypassing, and strict blood pressure control 181 

are essential for improving patient outcomes. 182 

  183 
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Figure legends 267 

Figure 1. Preoperative imaging of arterial conditions 268 

 269 

A: Occlusion of the brachiocephalic artery, both subclavian arteries, and the origin of the 270 

celiac axis; B: Stenosis of the superior mesenteric artery; C: Stenosis of the left internal 271 

carotid artery; D: Occlusion of the right common carotid artery 272 

  273 
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Figure 2. All bypass grafts were patent except for the right carotid artery graft 274 

 275 

  276 
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Figure 3. Changes in brain blood flow after bypass surgery 277 

 278 

A: Right cerebral hemorrhage; B: Hyperperfusion of the right brain after bypass surgery; 279 

C: Reduction of bypass graft flow 280 


