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Case Report
Transcatheter thrombolysis in children with Takayasu’s 
arteritis complicated by acute cerebral  
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Abstract: Background: Takayasu arteritis (TA), a rare systemic macrovasculitis in children, affects multiple arteries, 
causing necrosis, remodeling, stenosis, or dilatation. Due to nonspecific symptoms, early diagnosis is challeng-
ing, and it is often missed until organ dysfunction occurs. TA poses a significant health threat, with few reports 
on acute cerebral infarction in pediatric cases. Case presentation: An 11-year-old girl presented with TA-induced 
thrombosis in the right middle cerebral artery’s upper trunk. Despite prompt thrombolysis restoring blood flow, brain 
tissue necrosis and dysfunction persisted. Pre-intervention MRA showed occlusion and stenosis in relevant arteries. 
Subsequent angiography confirmed multiple-artery acute stroke, supported by imaging, serology, and cerebrospinal 
fluid tests. Timely rehabilitation, hormone treatment, and early diagnosis led to a favorable outcome. Conclusions: 
Early diagnosis and treatment of pediatric TA are crucial to prevent organ damage. Transcatheter thrombolysis ef-
fectively restores brain perfusion in acute infarction cases.
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Introduction

Takayasu arteritis (TA), also known as polyar-
teritis, is a chronic, progressive, nonspecific 
macrovasculitis that affects the aorta and its 
principal branches, with the carotid artery fre-
quently being the primary segment involved 
[1-3]. The etiology and pathogenesis of this 
condition remain unknown and intricate, en- 
compassing factors such as infections, gene- 
tic predispositions, cellular and humoral immu-
nity, and other mechanisms [4]. Patients often 
experience persistent illness, with recurrent 
episodes being commonplace. In severe cases, 
complications may include arterial lumen ste-
nosis or occlusion, cerebral infarction, reduced 
blood flow to the extremities, and ischemia of 
vital organs. Consequently, timely evaluation 
and management of the disease are of para-
mount importance. However, the incidence of 
Takayasu arteritis is poorly understood, specif-
ic clinical manifestations are often absent, and 
early diagnosis poses significant challenges, 

thereby endangering patient life and health. 
Historically, few cases of intracranial large ves-
sel occlusion secondary to Takayasu arteritis 
have been reported, with most therapeutic 
strategies focused on mechanical thrombecto-
my, stent placement, and balloon angioplasty. 
To date, there are no documented cases of 
catheter-directed thrombolysis as a treatment 
modality.

This paper presents the case of an 11-year-old 
girl diagnosed with Takayasu arteritis by mag-
netic resonance angiography (MRA) and digital 
subtraction angiography (DSA). MRA indicated 
occlusion of the superior trunk of the right mid-
dle cerebral artery and stenosis of the right 
anterior cerebral artery, while DSA confirmed 
thrombotic obstruction at the origin of the supe-
rior trunk of the right middle cerebral artery. 
The comprehensive diagnosis and treatment 
process is detailed to serve as a reference for 
managing similar clinical cases.

http://www.ajtr.org
https://doi.org/10.62347/ZFIM7208



Takayasu’s arteritis in children

6829	 Am J Transl Res 2024;16(11):6828-6834

Case presentation

The patient is an 11-year-old girl, a first-year 
senior high school student, who presented to 
the emergency department following a sudden 
onset of headache accompanied by left limb 
weakness and impaired speech after returning 
to the classroom following a 40-minute run. 
Upon admission, the initial physical examina-
tion indicated that her left upper limb exhibited 
a muscle strength of 0, her left lower limb 
strength was assessed at 2, and she was 
unable to articulate speech.

The patient had no significant medical history, 
with no prior occurrences of hypertension, 
hyperlipidemia, or diabetes. She reported no 
adverse habits, including tobacco, alcohol, or 
drug use. There were no additional contributing 
factors in her personal or family history. Vital 
signs were as follows: temperature 36.2°C; 
pulse 77 beats/min; respiration 10 breaths/
min; blood pressure 130/78 mmHg; periphe- 
ral oxygen saturation 94%. Neurological exami-
nation revealed lethargy, dysarthria, and the 
absence of pathological reflexes. The National 
Institutes of Health Stroke Scale (NIHSS) score 
was 15 points (2 points for consciousness, 1 
point for gaze deviation, 2 points for dysarthria, 
2 points for partial facial paralysis, and 8  
points for limb weakness). The modified Rankin 
Scale score was 4.

Postoperative routine blood examinations indi-
cated decreased values of RBC (3.70), Hb 
(102.0), and Lymph% (15.1), alongside an ele-
vated Neut% (78.3), while WBC, PLT, and other 
relevant parameters remained within normal 
limits. Although this information is pertinent for 
general health assessment, it is not critical for 
the specific diagnosis of Takayasu arteritis.

Serological analysis revealed elevated levels  
of IL-8 (34.95, normal value ≤ 15.71 pg/mL), 
while levels of IL-2, -4, -5, -6, -10, -12P70,  
-17A, -17F, -22, and TNF-β remained within nor-
mal ranges. Detailed cerebrospinal fluid (CSF) 
analysis, including IgGcsf, ALBc, 24IgG8.75, 
IgG, ALBs, IgCSZ, and IgGhczs, along with gkI, is 
generally unnecessary for diagnosing Takayasu 
arteritis specifically.

Emergency computed tomography (CT) scans 
demonstrated no abnormal findings, and mag-
netic resonance imaging (MRI) T1 and T2 se- 
quences also revealed no significant irregu- 

larities. However, diffusion-weighted imaging 
(DWI) and apparent diffusion coefficient (ADC) 
sequences showed patchy abnormal signals in 
the right insular lobe, consistent with acute 
cerebral infarction (Figure 1). MRI-enhanced 
SPACE arterial wall imaging indicated centripe-
tal thickening of the vascular wall, essential for 
the diagnosis of Takayasu arteritis.

Magnetic resonance angiography (MRA) dis-
played an absence of development in the  
superior trunk of the right middle cerebral 
artery and narrowing of the A1 segment of the 
right anterior cerebral artery (Figure 2A). The 
procedural course is illustrated in the digital 
subtraction angiography images obtained dur-
ing the operation (Figures 2B, 3A). On the first 
postoperative day, MR images of the head 
revealed patchy abnormal signals in the right 
frontal lobe, paraventricular nucleus, and basal 
ganglia, consistent with a diagnosis of sub-
acute cerebral infarction, with no change in the 
extent compared to preoperative imaging.

Based on the preoperative imaging findings, 
the physician initially diagnosed the patient 
with acute cerebral infarction secondary to 
childhood Takayasu arteritis. Further imaging 
focused on arterial wall alterations was con-
ducted postoperatively, ultimately confirming 
the diagnosis of acute cerebral infarction 
caused by childhood Takayasu arteritis (Figure 
3B, 3C).

Treatment

Following the acquisition of informed consent 
from the patient’s family, cerebral angiography 
was promptly conducted. Whole brain angiogra-
phy, performed through the right femoral ar- 
tery approach under local anesthesia, revealed 
occlusion of the superior trunk of the right  
middle cerebral artery, characterized by trunca-
tion at the occluded segment. The distal ves-
sels of the A1 segment of the right anterior 
cerebral artery exhibited thinning (Figure 2B), 
with slow passage of the contrast medium. The 
remaining arteries displayed no abnormalities, 
and no irregularities were detected during the 
venous phase.

During the procedure, the clinical manifesta-
tions of left limb weakness attributable to 
thromboembolism in the upper trunk of the 
right middle cerebral artery were deliberated. 
The consulting physicians unanimously recom-
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mended immediate transcatheter contact th- 
rombolysis, thrombectomy, or stent thrombec-
tomy to promptly restore cerebral blood supply. 
The patient’s condition was communicated to 
the family, and additional signatures were 
obtained.

Under intravenous general anesthesia, a 6F 
guiding catheter was introduced into the right 
internal carotid artery with the assistance of a 

guide wire. A Synchro-14-200 microwire was 
navigated through the guiding catheter to  
direct a Rebar-18 Micro Catheter to the throm-
bus located in the upper trunk of the right mid-
dle cerebral artery. A total of 300,000 units  
of urokinase (100,000 units per branch, with 
urokinase dissolved in 5 mL saline; Nanjing 
Nanda Pharmaceutical Co., Ltd.) was adminis-
tered through the catheter. Five minutes post-
injection, angiography revealed unobstructed 

Figure 1. Nuclear magnetic resonance imaging. No abnormal signs were found on T1 or T2 MR images, but patchy 
abnormal signals were observed in the right insular lobe on DWI and ADC imaging equences, which was consistent 
with the diagnosis of acute cerebral infarction.
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blood flow within the vessel (Figure 3A), with 
forward flow assessed at mTICI grade 3 (mTICI 
grades range from 0 to 3, indicating varying 
degrees of blood flow stagnation to normal 
flow).

Following the procedure, 8 mL of tilofiban  
hydrochloride sodium chloride (Xinweining 
Yuanda Pharmaceutical Co., Ltd., China) was 
administered intravenously through a continu-
ous micropump at a rate of 5 mL/h for 24 
hours. The anesthesia reversal was uneventful, 
the femoral artery sheath was preserved, and 
the patient was transferred to the intensive 
care unit for monitoring. One hundred milli-
grams of aspirin and 75 mg of clopidogrel were 
administered orally 2 hours prior to the cessa-
tion of tilofiban hydrochloride sodium chloride 
infusion, continuing daily for 6 months to miti-
gate the risk of thrombosis. The patient’s post-
operative NIHSS score was 6, her mTICI score 
was 3, the DPT (time from admission to fe- 
moral artery puncture) was 62 minutes, and 
her DRT (door-to-recanalization time, time from 
admission to vascular recanalization) was 102 
minutes.

Outcome and follow-up

On the first postoperative day, the patient was 
alert but exhibited impaired speech fluency. 

Her left upper limb demonstrated a muscle 
strength of grade 1, while her lower limb st- 
rength was assessed at grade 4. Additionally, 
her mouth was slightly deviated to the right. 
Magnetic resonance imaging of the head and 
laboratory evaluations were conducted (refer  
to imaging examination). By the third postoper-
ative day, she was transferred to the rehabi- 
litation department, where she simultaneously 
commenced treatment with oral prednisone.

During the 15-day follow-up post-surgery, the 
child remained conscious, displayed fluent 
speech, demonstrated normal cognitive func-
tion, and was able to ambulate independently. 
Her modified Rankin Scale (mRS) score was 
recorded as 2, with left upper limb muscle 
strength at grade 2 and lower limb strength at 
grade 4; her mouth continued to show slight 
rightward deviation. The patient continued to 
receive ongoing rehabilitation in the rehabilita-
tion department.

Discussion

Takayasu arteritis (TA) represents the most 
prevalent form of systemic macrovasculitis, 
characterized by granulomatous inflammation 
affecting the primary artery and its major 
branches, which may ultimately result in seg-
mental stenosis, occlusion, dilation, and/or 

Figure 2. Magnetic resonance angiography and digital subtraction angiography. A. The upper trunk of the right 
middle cerebral artery was not visible, and the A1 segment of the right anterior cerebral artery was narrowed. B. The 
occluded end of the upper trunk of the right middle cerebral artery was “truncated”, and the right anterior cerebral 
artery showed thinning.
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aneurysms [5]. In pediatric patients diagnosed 
with TA, the male-to-female ratio ranges from 
1:2.5 to 1:3.0. TA can manifest at any age, with 
a mean onset age of approximately 12 years. 
To date, reports of intracranial large vessel 
occlusion attributable to TA remain relatively 
scarce, with treatments primarily consisting of 
mechanical thrombectomy, stenting, and bal-
loon angioplasty. Among these cases, instanc-
es of intracranial large vessel occlusion due to 
Takayasu arteritis in children are particularly 
rare (Table 1).

Currently, the majority of research concerning 
the pathogenesis of TA focuses predominantly 
on adults or animal models of macrovasculitis. 
Both innate and adaptive immunity play signifi-

cant roles in the pathophysiological processes 
associated with TA. Histopathologic examina-
tions reveal that inflammation typically occurs 
outside the adventitia and media, though it can 
involve all layers of the blood vessel, resulting 
in vascular wall injury, laminar necrosis, rupture 
of elastic fibers, fibrosis, and arterial remodel-
ing. The inflammatory cells infiltrating the arte-
rial wall include macrophages and lymphocyt- 
es (αβ CD4+, CD8+, and γδ T cells, natural killer 
cells, and B cells). Various pro-inflammatory 
cytokines are implicated in the pathogenesis of 
TA.

Most cases of TA exhibit a subacute onset, 
which often leads to diagnostic delays ranging 
from several months to several years; TA may 

Figure 3. Postoperative digital subtraction angi-
ography and nuclear magnetic resonance imag-
ing re-examination. A. Recanalization of flow in 
the superior trunk of the occluded right middle 
cerebral artery. B and C. Centripetal thickening 
of the wall of the superior M1 trunk of the right 
middle cerebral artery and the A1 end of the right 
anterior cerebral artery, with circumferential en-
hancement of the wall.
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gradually progress to arteritis obliterans and 
vascular disease-related symptoms [12]. Up to 
25% of children with TA may experience irre-
versible vascular damage by the time of diagno-
sis. The most frequently involved arteries in TA 
include the aortic arch, thoracic aorta, and 
abdominal aorta, followed by the renal artery, 
subclavian artery, carotid artery, and visceral 
artery. Compared to adults, children with TA 
more commonly exhibit involvement of the aor-
tic arch, entire aorta, inferior phrenic renal 
artery, and mesenteric artery. Vascular lesions 
are often characterized by stenosis, occlusion, 
thickening of the vascular wall, and aneurys- 
ms, typically located near the origin of the aor-
tic branches, displaying segmental and plaque-
like distribution.

The diagnosis of TA primarily relies on clinical 
features and vascular imaging; acute-phase 
reactants (such as ESR and CRP) can further 
corroborate systemic inflammation, although 
normal ESR or CRP values do not exclude TA 
[13-15]. Imaging studies are crucial for diag-
nosing TA and assessing the extent of vascular 
lesions [16]. Patients suspected of having TA 
should undergo arterial magnetic resonance 
angiography (MRA) or CT angiography (CTA) to 
evaluate the arterial lumen [17, 18].

In this case, the patient’s RBC, Hb, and Lym- 
ph% indices were decreased, while her Neut% 
index was elevated. Serological examinations 
indicated an increased concentration of IL-8. 
Additionally, the cerebrospinal fluid exhibited 
elevated levels of IgG CSF (CSF immunoglobu-
lin), ALBc (CSF albumin), and 24IgG8.75, con-
sistent with findings documented in clinical lit-
erature. However, the erythrocyte sedimenta-
tion rate (ESR), procalcitonin (PCT), and C-reac- 

tive protein (CRP) values remained within nor-
mal ranges.

Conclusions

Timely diagnosis and prompt treatment of child-
hood Takayasu arteritis are crucial in prevent-
ing significant organ dysfunction. Transcatheter 
thrombolysis utilizing urokinase can facilitate 
rapid restoration of cerebral perfusion in pe- 
diatric patients experiencing acute cerebral 
infarction.

Acknowledgements

We would like to thank the patient and her fam-
ily for their informed cooperation and support 
of our work. This study was supported by Joint 
Projects of the Medical Science and Techno- 
logy Research Program of Henan Province (No. 
LHGJ20210255).

Disclosure of conflict of interest

None.

Address correspondence to: Qing-Liang Chen, De- 
partment of Radioactive Intervention, Henan No. 3 
Provincial People’s Hospital, Funiu Road, Zhenzhou 
450006, Henan, China. Tel: +86-13733823807; 
E-mail: chenqingliang@163.com

References

[1]	 Liao H, Du J, Li F, Yang S, Qi G and Pan L. Ele-
vated serum 25-hydroxyvitamin D: a potential 
indicator of remission in Takayasu arteritis pa-
tients with normal ESR and CRP levels. Clin 
Rheumatol 2024; 43: 1979-1987.

[2]	 Ozguler Y, Esatoglu SN and Hatemi G. Epidemi-
ology of systemic vasculitis. Curr Opin Rheu-
matol 2024; 36: 21-26.

Table 1. Reported cases of severe cerebral ischemia resulting from Takayasu arteritis

Case Age/Gender Occlusive 
blood vessel Treatment Outcome

Shinya Miyamoto et al. 2012 [6] 32/female LCCA Single stage multiple stenting Survival
Kiron Varghese et al. 2016 [7] 40/female MCA Balloon angioplasty and stent 

implantation
Survival

Kiron Varghese et al. 2016 [7] 15/female MCA Balloon angioplasty and stent 
implantation

Survival

Shan L et al. 2018 [8] 15/female MCA Intracranial revascularization Survival
Kentaro Tatsuno et al. 2020 [9] 25/female MCA/ICA Mechanical thrombectomy Survival
Kamble Jayaprakash Harsha et al. 2022 [10] 32/female SCA/MCA Balloon guide catheter assisted 

mechanical thrombectomy
Survival

Marilena Mangiardi et al. 2022 [11] 40-50/male MCA/ICA/ACA Stenting and Thrombectomy Survival

mailto:chenqingliang@163.com


Takayasu’s arteritis in children

6834	 Am J Transl Res 2024;16(11):6828-6834

[3]	 Ezzeddine FM, Hurst PD and Bookwalter CA. 
Takayasu arteritis. Mayo Clin Proc 2023; 98: 
1033-1034.

[4]	 Sharma U, Rishi E, Rishi P, Gupta V and Raman 
R. Posterior segment manifestations of Takaya-
su arteritis: a narrative review. Indian J Oph-
thalmol 2024; 72: 637-647.

[5]	 Bhandari S, Butt SRR, Ishfaq A, Attaallah MH, 
Ekhator C, Halappa Nagaraj R, Mulmi A, Kam-
ran M, Karski A, Vargas KI, Lazarevic S, Zaman 
MU, Lakshmipriya Vetrivendan G, Shahzed 
SMI, Das A, Yadav V, Bellegarde SB and Ullah 
A. Pathophysiology, diagnosis, and manage-
ment of Takayasu arteritis: a review of current 
advances. Cureus 2023; 15: e42667.

[6]	 Miyamoto S, Wu H, Kubo T, Kawaguchi K, Ide T, 
Takemura N and Nemoto S. Single stage mul-
tiple stenting in Takayasu’s arteritis. Case re-
port. Neurol Med Chir (Tokyo) 2012; 52: 219-
23.

[7]	 Varghese K and Adhyapak SM. Percutaneous 
angioplasty of the sole patent cerebral artery 
in two patients with Takayasu’s aortoarteritis. 
Clin Med Insights Cardiol 2016; 10: 43-6.

[8]	 Shan L, Goh D and Wagner T. Concomitant hy-
brid arch vessel reconstruction and intracrani-
al clot retrieval in Takayasu’s arteritis present-
ing with acute cerebral ischemia: a case re- 
port. Ann Vasc Surg 2018; 52: 315.e1-315.e6.

[9]	 Tatsuno K, Ueda T, Usuki N, Otsubo H, Araga T, 
Yoshie T, Takaishi S, Yoshida Y and Ono H. A 
case of acute ischemic stroke treated with en-
dovascular treatment for tandem occlusion of 
the common carotid artery and internal carotid 
artery terminal portion related to Takayasu ar-
teritis. J Neuroendovasc Ther 2021; 15: 387-
395.

[10]	 Harsha KJ, Joshy EV, Aravinda RV and Poorni-
ma R. Successful IV thrombolysis and mechan-
ical thrombectomy of hyperacute stroke in 
young Takayasu arteritis. Neurol India 2022; 
70: 2243-2245.

[11]	 Mangiardi M, Bravi MC, Pezzella FR, Ricci L 
and Anticoli S. Unsuccessful endovascular 
treatment in a patient with stroke onset of 
Takayasu arteritis and positive clinical out-
come. Cureus 2020; 12: e11980.

[12]	 Misra DP, Rathore U, Jagtap S, Mishra P, Thak-
are DR, Singh K, Qamar T, Singh D, Dixit J, Be-
hera MR, Jain N, Ora M, Bhadauria DS, Gamb-
hir S, Agarwal V and Kumar S. Prevalence, 
predictors, and prognosis of serious infections 
in Takayasu arteritis: a cohort study. J Rheu-
matol 2024; [Epub ahead of print].

[13]	 Sun X, Fang C, Jin S, Li J, Yang Y, Zeng X and 
Tian X. Serum IL-6 level trajectory for predicting 
the effectiveness and safety of tocilizumab in 
the treatment of refractory Takayasu arteritis. 
Eur J Intern Med 2024; 126: 77-82.

[14]	 Kerr G. Takayasu’s arteritis. Curr Opin Rheu-
matol 1994; 6: 32-8.

[15]	 Rodrigues FL. Takayasu’s arteritis: is age a dif-
ferential factor in the diagnosis, follow-up, and 
treatment of the disease? Arq Bras Cardiol 
2023; 120: e20220877.

[16]	 Khadka A, Singh S and Timilsina S. Takayasu’s 
arteritis: a case report. JNMA J Nepal Med As-
soc 2022; 60: 1041-1044.

[17]	 Moisii P, Jari I, Naum AG, Butcovan D and Tini-
ca G. Takayasu’s arteritis: a special case re-
port and review of the literature. Medicina 
(Kaunas) 2024; 60: 456.

[18]	 Numano F, Okawara M, Inomata H and Ko-
bayashi Y. Takayasu’s arteritis. Lancet 2000; 
356: 1023-5.


