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Generalities

Takayasu’s Arteritis, also known as occlusive thromboaorthopathy, occurs commonly 
in young women. It is pulseless vasculitis that essentially affects the aorta and its main 
branches, occurring more frequently in young women [1,2]. The term Takayasu disease 
was introduced in 1952 by Cacamise et al. [3] in honor to Dr. Mikito Takayasu, professor of 
ophthalmology at the University of Kanazawa in Japan, who in 1908 reported on peculiar 
arterio-venous anastomoses in the optic disc, caused by retinal ischemia secondary to large 
vessel vasculitis in a 21-year-old patient [4,5]. Later, in 1948, Shimizu and Sano detailed the 
clinical characteristics of the disease [6].

Although its etiology is not fully elucidated, it is accepted that genetic and infectious factors 
may play a role in the pathogenesis. This concept is developed in multiple investigations in 
the last decade. It is inferred that Takayasu’s arteritis is an autoimmune disease, in which 
cellular immunity plays an important role, but the role of humoral immunity is still unknown. 
It is known that the estimulation of an antigen of an unknown nature, possibly infectious 
[7], would trigger the expression of heat shock proteins HSP65 (heat shock protein - 65) by 
the aortic tissue, activating, at the same time, the major complex class I histocompatibility, 
inducing Gamma-delta T cells and natural killer cells to release perforins, which results 
in acute inflammation. However, it is necessary to understand the humoral mechanisms 
responsible for this vascular damage, in order to create new management strategies, such as 
biological agents whose target is cytokines [8,9].

On the other hand, its prevalence varies widely in different geographic regions. For 
example, it is one of the main causes of renovascular hypertension in India, Korea, Japan, 
China and other countries in Southeast Asia [10]. In contrast, in North America atherosclerosis 
and fibromuscular dysplasia are the main cause of renovascular hypertension, that’s why 
Takayasu’s arteritis does not occupy a relevant place [11]. This discrepancy in the prevalence 
of different geographic areas, supports the idea of a genetic cause. The largest registry 
available up to now is in Japan with 5,881 patients affected until 2011, and a prevalence 
of 0.004% [12]. It has also been found that the female-male relationship varies in different 
countries. In Japan the ratio is 9.4: 1, while in India 1.6: 1, but it preferentially affects the 
female gender, which gives rise to a hormonal theory [13]. Although much of the literature 
that describes Takayasu’s arteritis has its origin In Asia, in recent decades the recognition of 
patients with this disease has increased in Africa, Europe, North America and South America 
[14-18]. 

The natural history of Takayasu’s Arteritis is variable and there is no pathognomonic 
sign of the disease. The appearance of inflammatory or systemic characteristics can precede 
the vascular symptoms of Takayasu’s Arteritis, delaying its diagnosis for a period of time. 
In addition to this, many patients are studied with a diagnosis of fever of unknown origin, 
essential hypertension, coarctation, cardiomyopathy, or hypopituitarism before the definitive 
diagnosis of Takayasu’s Arteritis [19]. In the acute phase of Takayasu’s Arteritis, there are 
nonspecific symptoms such as night sweats, weight loss, and anorexia. While in the chronic 
phase the systemic manifestations appear according to the affected organs. Generally, 
patients present with claudication (upper limbs 60% vs lower limbs 30%), pulse asymmetry 
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(60 to 80%), and arterial hypertension. Arterial stenosis occurs 
three times more than aneurysm. As for them, aneurysms are more 
common in the aortic root which can lead to aortic insufficiency. 
Cardiac, renal, or central nervous system involvement can increase 
the morbidity and disability of the disease [20].

Diagnosis

It is important to remember that an early diagnosis coupled 
with timely treatment can improve the prognosis of the disease 
[21]. The average age for diagnosis has been found to be 28.4 years 
for the black population and 39.3 years for the white population 
[12]. The clinical characteristics of Takayasu’s Arteritis described 
by Dr. Numano2 are:

A. Chronic vacuities that affect the intima, media and 
adventitia of the ascending aorta, aortic arch and its branches 
and the thoracic descending aorta. Most commonly in women 
and especially in Southeast Asia

B. Clinical presentation with local pain and signs and 
symptoms of regional ischemia due to stenosis or thrombosis. 
In rare cases it presents with rupture of vessels. When it wraps 
the ascending aorta, it can cause aortic insufficiency.

C. The main cause of death is renovascular hypertension.

D. Erythrocyte sedimentation rate, C-reactive protein and 
other inflammation markers are usually elevated. The diagnosis 
is confirmed through images.

E. Initial management is with high-dose steroids, maintained 
with low-dose steroids and aspirin. In case of poor response, 
immunosuppression may be required.

In 1988 Ishikawa, based on a series of 96 patients, proposed 
certain diagnostic criteria which were not widely accepted since it 
is based on the Japanese population without taking into account the 
different characteristics that can be found in different populations 
and the only mandatory criterion was being under 40 years of 
age, this criterion was its greatest limitation [19] since it is not 
fulfilled in all cases. In 1990, the American College of Rheumatology 
defined the diagnostic criteria for Takayasu arteritis (Table 1), 
being necessary to present three or more of the six criteria, with 
a specificity sensitivity of 90.5% and 97.8%, respectively [22]. 
This criterion was based on 63 patients diagnosed with Takayasu 
arteritis vs 744 patients with vasculitis. Despite being the most 
accepted criteria in the western world, it has received criticism for 
not taking into account coronary or pulmonary artery compromise. 
Furthermore, in countries where the main or only manifestation 
is involvement of the abdominal aorta, many patients may not be 
diagnosed according to these criteria.

Table 1: Criteria for the classification of Takayasu Arteritis [ 22].

Criteria Definicion

Age at disease onset in year Development of symptoms or findings related to Takayasu's arteritis at age <40 years 

Claudication of extremities Development and worsening of fatigue and discomfort in the muscles of one or more extremity with 
the use, especially upper extremities.

Decreased brachial arterial pulse Decreased pulses of one or both brachial arteries.

BP in Difference>10mm Hg. Difference of >10mmHg in systolic pressure between arms.

Bruit over subclavian arteries or aorta Bruit audible on auscultation of one or both subclavian arteries or abdominal aorta

Arteriogram abnormality 
Angiographic narrowing or occlusion of the entire aorta, its primary branches, or large arteries in 

the proximal upper or lower extremities, not due arteriosclerosis, fibromuscular dysplasia, or similar 
causes, changes usually focal or segmental.

In 1995, Sharma et al. [23] made modifications to the Ishiwaka 
criteria and created new criteria for the TA diagnosis (Table 2), 
removed the mandatory criterion for age under 40 years, added 
new minor criteria such as coronary lesion in patients under 30 
years of age without risk factors known. Concluding in three major 

criteria and ten minor criteria. The diagnosis of Takayasu’s Arteritis 
according to Sharma would be confirmed with two major criteria 
or one major and two or four minors. These new criteria have a 
greater sensitivity of 92.5% and the same specificity 95% when 
comparing it with American College of Rheumatology criteria [23].

Table 2: Ishikawa criteria for modified takayasu arteritis according to Sharma et al. [23].

Major Criteria Definition

Left mid-subclavian artery lesion Severe stenosis or occlusion present in mid portion from 1cm proximal to the left vertebral 
artery origin to a 3cm distal to the origin

Right mid-subclavian artery lesion Severe stenosis or occlusion present in mid portion from the right vertebral artery origin to 
point 3cm distal to the origin

Characteristic signs and symptoms of at least one 
months in duration.

Includes limb claudication, pulseness or pulse difference in limbs unobtainable or significant 
blood pressure difference (>10mmHg systolic difference in limb), fever, neck pain, Amaurosis 

fugax, blurred vision, syncope, dyspnea or palpitations.

Minor Criteria Definition

Elevated erythrocyte sedimentation rate Unexplained persistent erythrocyte sedimentation rate ESG>20mm/h (Westergren) at diagnosis 
or presence of evidence in the patient history
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Carotodynia Unilateral or bilateral tenderness of the common carotid artery on palpation. Must difference 
from neck muscle tenderness.

Hypertension Persistence elevation of blood pressure>140/90mmHg (brachial)or>160/90mmHg (popliteal)

Aortic regurgitation or annulo-aortic ectasia By auscultation or Doppler echocardiography or angiography

Pulmonary artery disease Lobar or segmental artery occlusion or equivalent stenosis, aneurysm, luminal irregularity or 
any combination of these findings in pulmonary trunk or pulmonary arteries.

Left mid common carotid artery lesion Severe stenosis or occlusion in the midportion, 5cm in length from a point 2cm distal to the 
origin

Distal brachiocephalic trunk lesion Severe stenosis or occlusion of the distal third

Descending aortic lesion Narrowing, dilation or aneurysm, or irregularity of the lumen or any combination of this finding 
involving the thoracic aorta, tortuosity alone is insufficient. 

Abdominal aortic lesion Narrowing, dilation or aneurysm, or irregularity of the lumen or combination of these finding 
involving the abdominal aorta; tortuosity alone is insufficient.

Coronary artery lesion Narrowing, dilation or aneurysm, or irregularity of the lumen or combination of these finding 
before 30 years of age in the absence of risk factors such as hyperlipidemia or diabetes mellitus.

Regarding angiographic findings, the Nasu classification was 
used in the past, in which the involvement of the thoracic and 
abdominal aorta was not relevant. In 1996 Numano et al. [24] 
Found that the involvement of the descending and abdominal aorta 
was more common in South America and Asia with respect to Japan 
and created a new classification that is currently used which has 
five types [24]:

1. Type I: located in the supra-aortic branches of the aortic 
arch.

2. Type IIa: affects the ascending aorta and the aortic arch 
with its branches.

3. Type IIb: involvement of the ascending aorta, aortic arch 
with its branches and distal thoracic aorta falling.

4. Type III: includes the descending thoracic aorta, 
abdominal and / or renal arteries.

5. Type IV: affects the abdominal aorta and / or the renal 
arteries.

6. Type V: combines the findings of type IIb and IV.

Vascular abnormalities in Takayasu’s Arteritis can be studied 
through magnetic resonance imaging, CT angiography, and 
ultrasound, with conventional angiography being the “Gold 
standard”. Each method has advantages and disadvantages and 
should be used depending on the availability of the method and 
the type of patient. Conventional angiography is an invasive 
technique and provides less sensitivity to evaluate the widening 
and inflammation of the arterial wall, but it continues to be the 
“gold standard” for specifying and delimiting the different stenosis 
and occlusions. When aneurysms are present, the preferred study 
technique is axial tomography. Positron emission tomography 
promises to be as useful a tool as angiography in detecting 
the extent and severity of stenosis, but studies are still lacking 
to establish it as one of the primary tests. Although magnetic 
resonance imaging does not provide the same value as angiography 
in terms of the detail of stenosis, it is used in many cases because it 
is a non-invasive technique that does not involve ionizing radiation, 
therefore, it is the preferred technique for patient follow-up.

Differential Diagnosis

Certain congenital diseases can affect the extracellular matrix 
of the aorta and produce aortic insufficiency such as Marfan 
syndrome, Ehlers Danlos syndrome, but these conditions do not 
cause stenosis in the great vessels.

Treatment

Medical therapy
Corticosteroids remains the most important active treatment. 

Prednisolone from 0.5mg to 1mg/Kg per day is indicated for the 
active phase of the disease. The active phase of the disease refers to 
the onset or worsening of fever (in the absence of another cause), 
increased erythrocyte sedimentation rate, signs or symptoms of 
inflammation or vascular ischemia (claudication, absence of pulse) 
and typical angiographic lesions. Only 15% of patients do not 
present with active disease. The initial dose of prednisolone should 
be maintained for 4 to 12 weeks before starting a gradual decrease. 
With this management, two thirds of patients present with remission 
of the active phase, but more than half of these present relapses. In 
the event of relapses, it is recommended to increase the initial dose 
of prednisolone or add an immunosuppressive agent. The agents 
used have been methotrexate, azatrioprine, cyclosphosphamine, 
mycophenolate, and tacrolimus. These cytotoxic agents are usually 
continued for a year after remission of symptoms. There is no study 
that supports the choice of one of these molecules over another. 
Metrotexate is the most used so far, for its safety and easy handling, 
with an initial dose of 0.3mg/Kg / week without exceeding 15mg/
week in the initial week, up to its maximum dose of 25mg/week in 
achieving remission upto 81% [25] and also decrease the dose of 
corticosteroids.

Although there is no global definition of Takayasu’s Arteritis 
refractory on management, some studies adopt the proposal of the 
Takayasu’s Arteritis study group from Turkey [26], which defines it 
as clinical or angiographic progression despite treatment with the 
presence of these characteristics:

a. Prednisolone greater than 7.5mg/day and use of 
immunosuppressive agents for more than six months.
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b. New surgical interventions due to persistence of the 
disease

c. More than three exacerbations per year

d. Death associated with active disease.

In recent years, studies of biological agents as a management for 
refractory Takayasu’s Arteritis have increased. The main biological 
agents studied have been: Inhibitor of the anti-tumor necrosis 
factor alpha (Etarnecep, Infliximab) as well as the monoclonal 
antibody (Tocilizumab), have shown a remission of up to 60% of 
cases of refractory Takayasu’s Arteritis with the average use of 7 
years and has allowed to reduce the dose of corticosteroid [27].

Surgical management
Management of patients with Takayasu’s Arteritis usually 

includes steroids during the active phase and treatment of 
hypertension during the fibrotic phase. But the complications of 
Takayasu’s Arteritis in the chronic phase are usually due to stenosis 
or aneurysms of the aorta and great vessels. Uncontrolled studies 
have been conducted comparing endovascular revascularization vs 
conventional surgery. These studies have proposed that the choice 
of revascularization therapy depends on the characteristics of the 
lesion, with the percutaneous technique being preferred for short 
lesions and difficult-to-access arteries or patients at a high risk 
[28]. However, the percentage of restenosis reported with both 
stent and balloon is approximately 71.4% at 1.3 years vs 31% at 
3 years for Bypass [29,30]. Consequently, conventional surgical 
therapy is preferred for stenosis or occlusions in long segments, 
however, long-term results for bypass are not as optimal as for 
patients without Takayasu arteritis. There are several reasons 
that generate high restenosis; generally, they are long lesions, the 
vessels are more fibrotic, and there is a persistent state of inflation 
in the vessel despite clinical and laboratory improvement [29]. A 
report from a small center suggests that the use of a covered stent 
may improve restenosis due to the isolation of blood flow to the 
vessel walls [30].

20% of patients who present dilated ascending aorta require 
aortic valve replacement since the aortic regurgitation generated 
by the dilation can lead to left ventricular dysfunction [31]. 
Stenosis of the mesenteric artery and the celiac artery is usually 
asymptomatic, infrequent and in particular cases require surgical 
management. Regarding the renal artery stenosis that causes 
renovascular hypertension, studies have shown that long-term 
balloon angioplasty has similar benefits compared to surgery and 
stent angioplasty. Suggesting reserving stent angioplasty for cases 
where balloon angioplasty fails and surgery only for patients in 
whom angioplasty is not indicated or stent angioplasty has failed 
[32,33].

Conclusion

Takayasu’s Arteritis is a disease of somewhat uncertain 
ethology due to the diversity of factors that can affect it. Its 
manifestations lie in the vascular condition it produces, with the 

aorta and its large vessels being the most affected. This vasculitis 
seems more prevalent in South West Asia and despite having been 
described for several years in Europe and America, only series of 
cases have been reported, which could indicate a possible under-
diagnosis. Knowledge of this vasculitis is important since its timely 
management can prevent the progression of the disease and the 
presentation of vascular complications. The management of a 
patient with Takayasu’s Arteritis will continue to be a challenge 
for clinicians, since there are no single standard and management 
decisions are generally based on the recommendation of experts, 
so each case must be individualized to offer the most appropriate 
therapy and reduce the occurrence of complications.
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