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Abstract: Background: Takayasu’s arteritis is a rare type of vasculitis, with severe complications like stroke,
ischemic heart disease, pulmonary hypertension, secondary hypertension, aneurysms. Diagnosis is conducted
by clinical and angiographic criteria. Treatment is medical and surgical, but unfortunately, the outcome is
reserved. Case presentation: A 34- year- old Caucasian women had an ischemic stroke (2009). She was diagnosed
with Takayasu’s arteritis and she received treatment with methotrexate, prednisolone, antiplatelet agents, with
a mild improvement of clinical state. After 5 years (2014) she associated ascending aorta aneurysm, pulmonary
hypertension, mild aortic regurgitation. The surgical treatment solved both ascending aorta aneurysm and left
carotid artery stenosis (ultrasound in 2009 and computed tomography angiogram in 2014). Morphopathology
revealed typical appearance for Takayasu’s arteritis. Tumor necrosis factor inhibitors (TNF-inhibitors) were
associated to methotrexate. At 48 years (2023) she developed coronary heart disease (angina,
electrocardiogram); echocardiography revealed severe pulmonary hypertension; angiography described
normal coronary arteries, abdominal aorta pseudoaneurysm and arterial-venous fistula, with origin in right
coronary artery and drainage on medium pulmonary artery. The patient refused surgical/ interventional
treatment; she received again TNF- inhibitors, methotrexate, antiplatelet agents, statins. Conclusions: This case
report presents us a severe form of Takayasu’s arteritis. We consider that morphopathology had a great
importance in revealing to clinicians the typical appearance and the stadialization of inflammatory arterial
process: acute or chronic. The verdict of morphopathologist was chronic phase, with acute relapses, so we
decided that immunosuppressive treatment was still necessary.
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1. Introduction

Takayasu’s arteritis is a specific vasculitis, diagnosed and treated by teams, composed by
rheumathologist, imaging specialist, cardiologist, interventional cardiologist, cardiac surgeon,
pathologist. The disease affects large arteries, leading in advanced stages to stenosis, aneurysmal
dilation, occlusion [1]. The first case was presented in 1908, by Mikito Takayasu, at The Annual
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Meeting of the Japan Ophtalmology Society; he noticed arteriovenous anastomosis around the papilla
at a 21-year-old woman [2]. Mikito Takayasu didn’t precise any other medical involvement at his
patient, but his name was kept for this disease. At the same congress, another two ophthalmologists
presented patients with similar changes of retinal vessels, but they also noticed the absence of radial
artery pulsation- Katsutomo Onishi and Tsurukichi Kagoshima [3]. In 1921, Minoru Nakajima
proposed four criteria for the diagnosis - three of them were related to ophthalmology and one was
addressed to radial artery pulseless [4]. Since then, clinicians published about this disease: Shimizu
1951 [5], Kojima 1961 [6], Hirose 1962 [7], Hidano 1981 [8], are only a part of them in the history of
Takayasu’s arteritis. American College of Rheumatology (ACR) published 6 diagnosis criteria, for
Takayasu’s arteritis (1990) , as the following: onset before 40 years; superior limbs claudication;
diminished pulsation on brachial artery; at least 10 mmHg difference in systolic blood pressure,
between right and left arm; bruit over abdominal aorta/subclavian arteries; narrowing or occlusion
of aorta or main branches at angiography. At least 3 of 6 criteria were a certain diagnosis of this
disease [9]. In 2022 , the same ACR, updated these criteria, as the following (after diagnosis of
medium-vessel and/or large-vessel arteritis was made ; after other vasculitis were excluded; age < 60
years): female sex (+1); limb claudication (+2); angina pectoris (+2); arterial bruit (+2); diminished
pulsation of superior limb arteries (+2); diminished pulsation of carotid artery (+2); difference >
20mmHg, between right and left arm(+1); number of arterial territories involved (+1to +3); paired
artery affected (+1); abdominal aorta plus renal/mesenteric arteries affected (+3). A total score > 5
means a certain diagnosis of the disease [10]. Nowadays, clinicians can use vascular imaging
provided not only by classical angiography, but also by computed tomography, magnetic resonance
imaging, positron emission tomography. Fluorodeoxyglucosepositron emission tomography (FDG-
PET) measures vascular inflammation and calculates integrated disease activity index [11].
Morphopathology plays a major role if the patient receives surgical treatment; fragments from
arteries can reveal the involvement of all layers: adventitia inflammation, destruction of media elastic
tissue, neovascularization of intima and media [12]. Triggers for this autoimmune disorder can be
tuberculosis, with different locations [13]. Differential diagnosis is made with arteritis from syphilis,
systemic erythematous lupus, rheumatoid arthritis and Marfan syndrome [14]. Treatment is medical
and/or interventional, surgical. Steroids and/or methotrexate are preferred as immunosuppressive
therapy [15,16]. Tumor necrosis factor (TNF) inhibitors are modern medications [17]. Surgical therapy
is addressed for aneurysms, aortic regurgitation, arterial stenosis (when interventional angioplasty
and stenting aren’t appropriate; interventional methods can usually solve arterial stenosis). Prognosis
is uncertain, with relapses and possible complications, like stroke, aortic dissection/rupture,
myocardial infarction, severe pulmonary hypertension, side effects of immunosuppresive therapy-
cancers, infections [18].

2. Case Presentation

A 48-year-old woman (2023), Caucasian, is referred to the cardiologist, due to increased,
prolonged crises of angina pectoris, during the last 2 months. Her past medical history began in 2009,
when she was 34-year-old, with an acute onset: sudden right hemiparesis, associated with fever,
weight loss - 5 kg in 1 month, malaise and increased acute phase reactants levels. She was diagnosed
and treated for pulmonary tuberculosis, one year before stroke. She was hospitalized on Neurology
department and clinical exam revealed a blood pressure difference of 30 mmHg, between right and
left arm (1 point according to ACR 2022 criteria for Takayasu arteritis), left carotid artery bruit (2
points), diminished pulsation of superior limb arteries (2 points), so a total score 7. The suspicion of
Takayasu arteritis (an ACR score > 5) was confirmed by rheumatologist. She received Prednisolone
50 mg/day (Img/kg), Methotrexate 20 mg/day, Aspirin 100 mg/day; general symptoms vanished,
neurological recovery was almost complete, after 3 months and acute phase reactants levels
normalized, after 1 month. Doppler ultrasound of cervical arteries revealed a critical stenosis (75%)
on left carotid artery, but the patient refused interventional/surgical therapy. The maintenance
treatment, after discharge, consisted by Prednisolone 20 mg/day, Methotrexate 5 mg/day, Aspirin 100
mg/day, lifestyle changes (work, stress, nutrition). After 5 years, in 2014, when she was 39-year-old,
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she was hospitalized on Cardiology department, with malaise, sweating, dispneea on minor efforts,
palpitations. Echocardiography precised moderate pulmonary hypertension. Computed
tomography angiography confirmed critical stenosis of left carotid artery - 85% (already discovered,
5 years ago, by Doppler ultrasound) and the occurance of ascending aorta aneurysm; both problems
were solved by cardiovascular surgery. Anatomical fragments from aorta and carotid artery had
typical modifications for Takayasu’s arteritis -Figure 1 (EVG=Elastic Van Gieson discoloration) and
Figure 2.

Adventitia Media Intima

Figure 1. Morphopathological exam - Thickened intima, with fibrosis; alteration of elastic structure of
media; thickened adventitia (EVG, x10).
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Adventitia Media Intima

Figure 2. Morphopatological exam - Inflammatory infiltration with monocytes in media and
adventitia (EVG, X200).

Tumor necrosis factor inhibitors, Infliximab 150mg, intravenously (initially, then after 2 weeks,
after 6 weeks, then every 8 weeks) were associated to methotrexate, for 2 years. Her evolution was
improved, until 2023, when she noticed severe and prolonged crisis of angina pectoris.
Electrocardiogram revealed ST segment depression in DI, avL and V2-V6, with giant negative T
waves - Figure 3.

Figure 3. Electrocardiogram.

Blood tests were recommended in emergency, due to clinical description of severe angina
pectoris and profonde alterations of electrocardiogram, which could suggest a possible non-STEML
Table 1 reflects normal values for biomarkers (ASAT and ALAT < 40 IU/L; CPK= 30-135 IU/L in
females; Troponin T and I < 14ng/L); therefore, an acute myocardial infarction was excluded.
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Table 1. Laboratory findings.

Laboratory finding 1st day 2nd day 3 day
AST (IU/L)! 32 27 31
ALT (IU/L)? 25 22 29
CPK (IU/L)? 48 52 58

CPK-MB (IU/L)* 2 1 2
Troponin T(ng/L) 3.1 4.3 1.5
Troponin I (ng/L) 2.6 3.7 14

1AST=aspartate aminotransferase; 2ALT= alanine aminotransferase; 3 CPK=creatine phosphokinase; * CPK-MB=
creatine phosphokinase myocardial bound.

The cardiologist prescribed betablockers - Nebivolol 5 mg/day, antiplatelet agents - Aspirin 100
mg/day, statins - Atorvastatine 20 mg/day, angiotensine converting enzyme inhibitors - Perindopril
5 mg/day. Angina was diminished, as well as electrocardiographic alterations. Transthoracic
echocardiography revealed signs of severe pulmonary hypertension: a pressure half time for
pulmonary regurgitation, PHT= 124msec, Figure 4 (ranges < 150 msec means severe pulmonary
hypertension) and a systolic pulmonary artery pressure = 62 mmHg, Figure 5 (ranges > 55 mmHg
means severe pulmonary hypertension).

. 'AUTOTRACE

Figure 4. Echocardiogram — PHT = 124msec for pulmonary regurgitation.
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Figure 5. Echocardiogram -systolic artery pulmonary pressure = 62 mmHg.

A coronarography was recommended and large coronary arteries were permeable, without
significant lesions-Figure 6. Angina and electrocardiographic alterations were explained by
microvascular lesions (female, hipercolesterolemia) and coronary steal mechanism, described in
Takayasu’s arteritis.

Figure 6. Coronarography - permeable large arteries.

Angiography revealed an abdominal aorta pseudoaneurysm - Figure 7 and an arterial-venous
fistula, with origin on righ coronary artery and drainage on medium pulmonary artery-Figure 8.
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Figure 7. Aortography - Abdominal aoarta pseudoaneurysm.
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Figure 8. Angiography -Arterial-venous fistula.

Conservatory treatment was decided, with tumor necrosis factor inhibitors, Infliximab 150 mg
every 8 weeks, intravenously, Methotrexate 20mg, weekly, antiplatelet agents, statins (the patient
refused a new operation).
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3. Discussions

Our case report had the first manifestation of arterial involvement a stroke, due to left carotid
artery (major branch of aorta) stenosis. Tombeti and Mason ascertained that inflammation in
Takayasu’s arteritis can be noticed in principal branches of the aorta [19]. General symptoms (fever,
malaise, weight lose) associated to the stroke raised the clinical suspicion of vasculitis. Adventitia is
the first site of injury [20] and inflammation of its vasa vasorum leads to fibrosis. Media is destroyed
by infiltration with immune cells and granulomas; the last layer involved by thickening is intima [21].
The differential diagnosis between stable and active Takayasu’s arteritis can be done by Interferon-y
ranges; when the disease is active this cytokine is increased [22]. Disease’s activity is referring to
arterial inflammation, expressed through worsening symptoms and signs. Morphopathology can
sustain this difference - active or stable disease and is possible when surgery is applied. In our case,
the morphopathological aspects, like thickened intima and adventitia, suggested a stable disease; the
other aspect, inflammatory infiltration of media, with monocytes, was typical for active disease. This
is a peculiar aspect of our case, an interesting mixture between acute and chronic patterns, despite
specific treatments. Parakh and Yadev described three phases in Takayasu’'s arteritis: systemic
features, arterial inflammation and stenosis [23]. Our patient revealed an onset with general
symptoms (2009); the third stage (left carotid artery stenosis was diagnosed by Doppler ultrasound
also in 2009) was concomitant with the first stage (general symptoms), in a female with ACR criteria
for Takayasu’s arteritis. The second stage of the disease (arterial inflammation) had also expressed in
2009, by monocytes infiltration in media and adventitia. The simultaneous presence of all three stages
is another peculiar aspect of our patient. A trigger factor for Takayasu’s arteritis is tuberculosis; many
patients, diagnosed with this vasculitis, had also tuberculosis in their past medical history and this
situation was revealed in our case, too. Arnaud et al. presumed that mycobacterial antigens had cross
reactions in Takayasu’ s arteritis, even they didn’t discover Mycobacterium tuberculosis granulomas,
inside vasculitis lesions [24].

Doppler ultrasound is an important technique for diagnosis only in carotid stenosis, because
aorta, major branches and abdominal arteries have a difficult/impossible approach by echography
[25]. The radiologist confirmed by Doppler ultrasound, left carotid artery stenosis in our patient. Gold
standard imaging technique in this disease is computed tomography angiography; it can reveal
thickened intima and active disease - an outside ring intima, which suggests adventitia and media
inflammation [26]. We utilised computed tomography angiography in 2014, for the diagnosis of
ascending aorta aneurysm and classical angiography in 2023, for the approach of coronary arteries
and abdominal aorta. In our case, severe pulmonary hypertension, was explained by direct
involvement of pulmonary arteries in Takayasu’s arteritis and also by fistula, which provided a left
to right shunt (from right coronary artery to medium pulmonary artery). Angina pectoris had
coronary steal mechanism, described in Takayasu’ s arteritis, as coronary arteries were permeable on
angiography. Biotherapy is a modern approach in Takayasu'’s arteritis; Farfer et al revealed a clinical
improvement in 61% patients and 3 of 96 patients had the regression of inflammatory alterations on
magnetic resonance imaging [27]. Our patient received conventional immunosupresive therapy at
the beginning, but since 2014, tumor necrosis factor inhibitors, Infliximab, were associated to classical
therapy. Despite this modern approach of the disease, the evolution was unfavorable, with
complications already mentioned. For future months, we hope to convince the patient, to accept
surgical treatment for abdominal aorta aneurysm and arterial-venous fistula.

4. Conclusions

The diagnosis of Takayasu’s arteritis was on advanced stage, in our case, with a neu-rogical
complication - ischemic stroke. We constituted an interdisciplinary team, with permanent
communication between cardiologist, radiologist, interventional cardiologist, cardiac surgeon,
rheumatologist, morphopathologist. The diagnosis criteria were fulfilled from the first clinical
presentation and permitted as an adequate approach with imagistic methods, modern medical and
surgical therapy. The prognosis was unfavorable, as the patient had multiple lesions of arteries from
coronary, carotid and pulmonary territories, abdominal and ascending aorta.
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