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Abstract

Takayasu arteritis (TAK) is a rare large-vessel vasculitis of unknown etiology that leads to arterial wall thickening, stenosis, and
occlusion, which may complicate cerebrovascular ischemic events. Ischemic stroke is a potentially devastating complication
of TAK at a young age, but the occurrence is still rarely reported in Ethiopia. Although it occurs late in the course of
the condition, it may be the initial presentation and suggest an unfavorable prognosis. Herein, we address the case of a
25-year-old woman who presented to a university hospital while on follow-up after 2years of stroke with deterioration in
clinical symptoms, absent brachial artery pulses, and unrecordable blood pressure in both arms. At the time of admission
in 2021, the contrast brain computed tomography scan revealed an ischemic infarction in the right middle cerebral artery
territory. However, the etiology of the stroke could not be defined at that time due to ambiguity in the clinical picture and
the inability of clinicians to incorporate TAK into the differential diagnosis, resulting in a delay in the early diagnosis of the
case. Two years later, in 2023, she underwent computed tomography angiography and was diagnosed to have TAK based
on American College of Rheumatology criteria, with Numano type llb angiographic extent of disease, ischemic stroke, and
stage Il systemic hypertension. The patient was treated by a field of experts. This case highlights the need to consider TAK
in the differential diagnosis of stroke in young patients in the absence of traditional risk factors; appropriate tests should be
performed to confirm or rule out this diagnosis, and management should be modified accordingly.
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Introduction affected arteries, and stroke due to arterial lumen
occlusion.?

In Ethiopia, TAK was first diagnosed, and one case was
reported in 1990.3 There is a dearth of epidemiological data
on TAK from Africa, an exception being a large retrospec-
tive study conducted by Kaawan et al.* in 2020 that

Takayasu arteritis (TAK) primarily affects young women in
their thirties and causes fibrotic wall thickening, obstructive
lesions, and aneurysm formation in large arteries. TAK is an
extremely rare cause of stroke, and most cases are due to
cerebral hypoperfusion resulting from obstructive lesions in
the carotid, vertebral, and subclavian arteries. In patients , o o o
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documented 388 TAK cases from the African continent: 303
cases were reported from South Africa, 38 cases from
Tunisia, and 47 cases from Morocco.* In addition, there have
been a few cases of these conditions published from Niger,
Senegal, and Kenya.’

TAK has been described worldwide, with an incidence of
0.2-2.6 new cases per million people each year. However,
these studies are mainly limited to Asian and Western coun-
tries.®® Rarity of the disease and a lack of awareness of the
condition are the remaining challenges to the early diagnosis
and treatment of the cases.’ In the case presented here, we
describe a patient with an ischemic stroke as having diffi-
culty early establishing its etiology at a moment and attribute
it to TAK, a hidden, life-threatening condition with a hetero-
geneous clinical picture.

Case presentation

Herein, we are reporting the case of a 25-year-old woman
who presented to Jimma University Medical Center with a
history of sudden onset of left-side weakness and 3-day ane-
pia by 2021. In association with this, she had a history of
vomiting, palpitation, and loss of appetite. A month prior to
onset, she had intermittent holocranial headaches and fatigue.
Otherwise, there was no history of loss of consciousness and
abnormal body movement, jaw and/or tongue pain during
mastication, myalgia, arthralgia, low back pain, neck dis-
comfort and limitation of joint movement, dizziness, diplo-
pia, and tinnitus. She was free of any medication and had no
history of khat chewing or smoking.

Medical evaluation at the time of admission in 2021 her
vital signs remained stable: BP:125/85 mmHg; pulse rate:
88 bpm full in volume and palpable on both radial and bra-
chial arteries. Cardiovascular and neurologic examination
revealed right carotid bruit and left-side nasolabial flatten-
ing; motor examination showed 0/5 throughout the left-side
extremities and 5/5 throughout the right-side extremities;
and the left-side plantar response was equivocal. Initial
blood tests were unremarkable (Table 1). Echocardiography
and electrocardiogram were normal. A contrast brain com-
puted tomography (CT) scan showed ischemic infarction
(Figure 1). The initial Doppler ultrasound of the neck showed
bilateral carotid artery thrombosis; the Doppler ultrasound of
the lower and upper extremities was normal. The patient was
diagnosed with left hemiparesis secondary to ischemic
stroke, supranuclear facial palsy, and bilateral carotid artery
stenosis. During her hospital stay, she was given unfraction-
ated heparin 75001U subcutaneous twice daily, oral aspirin
81 mg/day, atorvastatin 40mg/day, and physical therapy.
After a week, she was discharged with improvement and
linked to chronic outpatient visits for monthly follow-up
care.

After about a year of therapy by 2022, the patient showed
marked clinical improvement in the form of increased
extremity motor strength and wellness, but after a total of

2 years of therapy while on follow-up by 2023, she began to
experience easy fatiguability, intermittent holocranial head-
ache, blurring of vision, intermittent syncope, and pain and
fatigue of both arms while in use.

Her medical re-evaluation (by 2023) revealed that BP was
unrecordable in both brachial arteries; popliteal BP was sys-
tolic BP: 165—175 mmHg; diastolic BP: 90-100 mmHg; pulse
rate was reduced or faint pulse on both brachial and radial
arteries; body mass index was 24.2kg/m?. Cardiovascular
arterial examination revealed 1+ over both radial, brachial,
and carotid arteries and 3++ + over the femoral, popliteal,
posterior tibial, and dorsalis pedis arteries on both sides.
There was no bruit heard over the carotid and subclavian
arteries. Neurological motor evaluation indicated a score of
3/5 in the left upper limb, a score of 4/5 in the left lower limb,
and 5/5 over the right limbs. Her blood tests were normal
except for a raised erythrocyte sedimentation rate (Table 1).
Echocardiography and electrocardiogram were normal.
Doppler ultrasound of the neck showed circumferential thick-
ening of the carotid arterial wall with luminal narrowing and
completely occluded with echogenic intraluminal focus and
absent Doppler flow (Figure 2(a) and (b)).

She underwent CT angiography (CTA) by 2023 and
showed enhancing aortic wall thickening and multiple aortic
arch branch obstructive diseases (Figure 3(a) and (b)). Based
on American College of Rheumatology criteria, TAK with
Numano type IIb angiographic extent of disease, ischemic
stroke, and stage II systemic hypertension was diagnosed'®!!
(Table 2). Treatment decision was made by a field of experts
including an internist, neurologist, vascular surgeon, and
rheumatologist. She was started on oral prednisone 1 mg/kg/
day with tapering to 10mg/day within 3 months, aspirin
81 mg/day, methotrexate 20 mg/week, folic acid 5mg/day,
amlodipine 10mg/day, and cotrimoxazole 960mg three
times weekly (discontinued after 3 months). The patient was
put on the aforementioned medications with strict follow-up,
and her symptoms were under control. On the subsequent
visits, her symptoms had improved, and she was functioning
well. Until now, the patient has been under our supervision.

Discussion

TAK is a systemic, idiopathic, inflammatory vasculopathy
that involves the aortic arch and its main branches, often
coronary and pulmonary arteries. It primarily affects women
at an early age and is often not detected until late since the
case is rare, often indolent course, has an unclear early clini-
cal picture, and lacks specific investigative markers.'%!2
The etiological factors are unknown. Likewise, the exact
mechanism of this condition remains not clearly established.
However, infection, auto-immunity, and genetic predisposi-
tion are possibly involved in the pathogenesis of TAK. The
elastic media of arteries are an immune-privileged site, and
studies in mice have shown that it may provide a site for the
persistence of pathogens or self-antigens leading to chronic
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Table |. Laboratory data on admission and follow-up visit, 2021 to 2023.

Variables Laboratory data on admission and follow-up visit References range
5/4/2021 13/4/2023 20/7/2023 19/10/2023
White cell count (per pl) 8390 6990 13750 4,000-15,000
Differential cell count
Neutrophil (%) 80.7 50.5 84.7 NA 37-72
Lymphocyte (%) 14.5 49.4 12.1 20-50
Hemoglobin (mg/dl) 12.2 12.7 14.1 11-16.5
Hematocrit (%) 36.3 379 41.9 33495
C-reactive protein NA
ESR (mm/h) 20 70 25 10 <20
Platelet count (per pl) 336,000 441,000 365,000 150,000—450,000
Creatinine (mg/dl) 0.59 0.93 0.57 0.5-1.2
Blood urea nitrogen (mg/dl) 12.6 7-20
Sodium (mmol/L) 133 142 135-145
Potassium (mmol/L) 5.10 4.6 3.5-55
Chloride (mmol/L) 95.7 102.1 98-107
Calcium (mmol/L) 233 22-27
AST (IU/L) 17.4 20.3 040
ALT (IU/L) 15.2 38.7 041
ALP (IU/L) 17 77 40-130
Random blood glucose (mg/dl) 150 107
Total cholesterol (mg/dl) 64 <200
Triglyceride (mg/dl) 97.3 NA 0-150
HDL (mg/dl) 26.8 >45
LDL (mg/dl) 36.5 0-99.99
Prothrombin time (sec) 14.6 10-15
Activated partial thromboplastin time 29.1 22-38
()
INR 1.28 0.7-1.3
TSH (plU/ml) 0.745 0.27-4.2
HIV test Non-reactive
VDRL test Non-reactive
Hepatitis B surface antigen test Negative
Hepatitis C antibody test Negative

Urinalysis Unremarkable

MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin concentration; VDRL: Venereal Disease
Research Laboratory; TSH: thyroid stimulating hormone; HDL/LDL: high-/low-density lipoprotein; HIV: human immunodeficiency virus; AST/ALT: aspar-
tate transaminase/alanine transaminase; ALP: alkaline phosphatase; NA: not available.

vascular disease.'>"!* Furthermore, recent studies indicate an
immune-mediated inflammatory condition that results in
vessel wall inflammation and fibrosis. This eventually leads
to extensive vessel occlusion and stenosis, which is a main
risk factor for strokes.'®

TAK has three general phases of causing acute ischemic
stroke. An initial inflammatory phase, associated with vague
constitutional symptoms and increased inflammatory mark-
ers, is frequently overlooked. Left uncontrolled disease pro-
gression results in the vessel inflammation phase, which is
clinically manifested by reduced or absent pulses, vessel
pain, and ischemic events or symptoms and is characterized
by arterial wall thickening, stenotic lesions, or aneurysm for-
mation, and later a burnt-out phase, potentially devastating

vascular complications such as blindness, stroke, hyperten-
sion, aortic regurgitation, and mortality.'*!” More than half of
the patients have neurologic involvement, manifesting as
lightheadedness, visual problems, and stroke, which can
result in serious neurological damage in about 10% of
cases.'®!YA recent meta-analysis indicated that the preva-
lence of ischemic stroke among TAK patients is around
15.8%, and it is one of the leading causes of hospitalization
and mortality.?*-?!

Delay in the diagnosis of TAK is not uncommon. The
diagnosis is merely clinical and often delayed due to its rar-
ity, physicians’ inability to consider it in the differential diag-
nosis, and its conspicuous characteristics of inflammation
that overtake relatively more recognized vascular
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Figure |. An axial view of the contrast-enhanced CT scan
showed a right middle cerebral artery territory basal ganglia
infarction involving the caudate nucleus and cortical region, which
is a large, poorly defined hypodensity, as indicated by the arrow.
CT: computed tomography.

abnormalities. Early diagnosis at the phases of inflammation
is a window of opportunity to control the disease progres-
sion. The modified Ishikawa criteria for TAK diagnosis have
been endorsed as the standard criteria for making a diagno-
sis.!® Similarly, in the case presented here, it met three major
and five minor modified Ishikawa criteria!®?? (Table 3).

On the other hand, the diagnosis of TAK is established by
the characteristic pattern of magnetic resonance angiography
or CTA. Duplex Doppler ultrasonography also aids in the
detection of early extracranial lesions of TAK and may pro-
vide supportive evidence to CTA about hemodynamics. In
the case presented here, it delineates artery wall thickening,
which is moderately echoic circumferential, long-segmented,
and homogeneous, described as the “macaroni sign,” com-
monly noted over the common carotid artery. Currently, it is
an emerging tool and has greater sensitivity in detecting
intima-media thickness as compared to CTA, demonstrating
stenotic lesions, and estimating their severity.?*?*

Different treatment modalities of TAK have been pro-
posed. Recently, advances in medical therapy have tremen-
dously improved the quality of life and outcomes of patients
with TAK. In the past, systemic steroids were the corner-
stone of active TAK treatment. However, the current guide-
lines conditionally recommend a combination therapy of
synthetic disease-modifying antirheumatic drugs (DMARDs)
and corticosteroids as a first-line therapy to provide both a
steroid-sparing benefit and longer-term disease control.?>¢
In particular, in the case of a refractory condition, another
reasonable approach would be to combine glucocorticoid
and biologic DMARDs, which have shown promising

~

Intima media layer of arterial wall

(b)

Figure 2. (a) B-mode transverse view of carotid artery Doppler
ultrasound showed moderately echoic circumferential arterial
wall thickening and completely occluded right carotid artery with
echogenic intraluminal focus, demonstrating the “macaroni sign”
as indicated by the black arrows. (b) B-mode longitudinal view of
right carotid artery Doppler ultrasound showed long, smooth,
homogeneous, and relatively echoic circumferential thickening of
the arterial wall, indicated by the white arrows, and completely
occluded with echogenic intraluminal focus, as indicated by the
black arrow.

JV: jugular vein; CCA: common carotid artery; Tyr: thyroid gland; CA:
carotid artery; CIMT: carotid intimal medial thickness.

outcomes. %2272 In a recent guideline, antiplatelet therapy
is also indicated in patients with active TAK and cerebrovas-
cular ischemic event or vertebrobasilar involvement but is
not routinely administered.!%>>27-2%

Timely diagnosis and treatment of TAK are important, as
effective immunosuppressive therapy prevents the progres-
sion of vascular damage. Moreover, in the presence of
advanced stenotic lesions, vascular surgery with either endo-
vascular or open approaches is predominantly used.?=!
However, in the case presented here, surgery was challeng-
ing, in part due to extensive multiple vessel involvement and
complete long-segmented stenotic lesions. Furthermore, the
lack of adequate surgical services in our country is also a
determinant factor.

The long-term outcome of TAK has varied greatly
between studies. Recently, the prognosis for patients with
TAK has improved strikingly as a result of advances in
treatment.3> However, advanced cases are associated with
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Figure 3. (a) CTA showed (1) long segment occlusion of bilateral
CCA. (2) Occlusion of the cervical and intracranial segment of
bilateral ICA with thickened enhancing wall. (3) Long segment
occlusion with significant smooth luminal stenosis of the LSCA
(9.1 cm), proximal and distal RSCA measuring 2.5cm and 5.6cm in
length, respectively. (4) Left proximal AA long segment occlusion
measuring 9.1 cm in length; (5) LBA long segment significant
luminal narrowing with thickened and enhancing wall measuring
14.9 cm in length. (6) BCA luminal narrowing with thickened
enhancing wall, as indicated by the arrows. (b) An axial view of the
CTA showed a typical aortic arch and descending thoracic aorta
concentric wall thickening, as indicated by the arrow.
RCCA/LCCA: right/left common carotid artery; RICA/LICA: right/left
internal carotid artery; BCA: brachiocephalic artery; LSCA/RSCA: left/
right subclavian artery; LAA: left axillary artery; LBA: left brachial artery;
CTA: computed tomography angiography.

considerable morbidity and mortality. Poor neurological
outcomes are usually ascribed to late diagnosis and treat-
ment, and nearly half of them are permanently impaired if
therapy is delayed.?'-

Conclusion

To the best of our knowledge, ischemic stroke is an unusual
initial presentation of TAK, and a delay in early diagnosis

Table 2. Numano angiographic classification system for
Takayasu arteritis.

Type Vessel involvement of Takayasu arteritis

| Branches from the aortic arch

lla Ascending aorta, aortic arch, and its branches

IIb Ascending aorta, aortic arch, and its branches,
thoracic descending aorta

] Thoracic descending aorta, abdominal aorta, and/
or renal arteries

v Abdominal aorta and/or renal arteries

\% Combined features of type llb and IV

Source: Adapted with permission from Joseph et al.,'® Hata et al.,'!
Elsevier, 2023.

Table 3. Modified Ishikawa criteria for diagnosis of Takayasu
arteritis.

Major criteria
I.  Left mid-subclavian artery lesion*
2. Right mid-subclavian artery lesion*
3. Characteristic signs and symptoms of at least |-month
duration*®
Minor criteria
I. High ESR: Unexplained ESR > 20 mm/h
2. Carotid artery tenderness
3. Hypertension*; Persistent BP >140/90 mm Hg
brachial/>160/90 popliteal
Aortic regurgitation or annulo-aortic ectasia
Pulmonary artery lesion
Left mid-common carotid lesion*
Brachiocephalic trunk lesion*
Descending thoracic aorta lesion*
Abdominal aorta lesion
Coronary artery lesion

© 0N A

Source: Adapted with permission from Joseph et al.,'® Elsevier, 2023.

BP: blood pressure; ESR: erythrocyte sedimentation rate.

The presence of 2 major or | major and 2minor or 4minor criteria sug-
gests a high probability of Takayasu arteritis. In 1995, modified Ishikawa
diagnostic criteria including removing the age criterion by American Col-
lege of Rheumatology, which increased the sensitivity and specificity to
92.5% and 95%, respectively.'®

*met the criteria of TAK diagnosis in our case.

frequently occurs. The diagnosis of TAK is confirmed by
arteriography. However, it is still a challenge for clinicians
to recognize it early due to vague early symptoms, a dearth
of specific diagnostic markers, and an indolent course in
nature. Recognizing vague symptoms such as headaches
and easy fatiguability as an important feature to suspect
TAK in a young patient with a previous stroke is crucial.
Therefore, this case highlights the need for clinicians to be
aware of the varied clinical presentations of TAK so that it
is not excluded from diagnostic consideration in appropri-
ate situations, thus avoiding delays in early diagnosis and
treatment.
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