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ABSTRACT
Objective: Takayasu’s arteritis develops at a younger age than other vascular diseases 
secondary to atherosclerosis. It was associated with more reoperations and cardiovascular 
events in the late postoperative period. This study aimed to clarify the surgical and late 
postoperative outcomes of Takayasu’s arteritis. 
Methods: Twenty-seven patients, who underwent surgery for Takayasu’s arteritis at the 
Saitama Medical Center, Jichi Medical University, between February 1996 and November 
2021, were included. The patient’s ages ranged from 27 to 80 years. There were four 
males and 23 females. There were four patients with type I disease, ten with type II a 
disease, four with type II b disease, zero with type III disease, six with type IV disease, and 
three with type V disease. The surgical outcomes, survival rates, and late postoperative 
cardiovascular events were evaluated. 
Results: Five patients underwent coronary artery bypass surgery, 16 underwent 
valvuloplasty and valve replacement, five underwent thoracic aortic replacement, three 
underwent abdominal aortic replacement, five underwent thoracic aortic replacement, 
three underwent abdominal aortic replacement, and six underwent peripheral arterial 
bypass surgery. The mean follow-up period was 9.1 ± 7.6 years. There was one in-
hospital death and three remote deaths. Late postoperative cardiovascular events 
occurred in 14 patients. In particular, there were four patients with coronary lesions 
requiring percutaneous coronary intervention, five with heart failure, two who suffered 
a stroke, one with a cerebral aneurysm, one with arrhythmia requiring ablation, and two 
with pacemaker implantation. The 10-year survival rate was 78.0%, while the 10-year 
event-free survival was 25.2%. The 10-year event-free survival, excluding perioperative 
complications, was 54.4%. 
Conclusion: Late postoperative cardiovascular events occurred in approximately half 
of the patients during the follow-up period. Patients, suspected of Takayasu’s arteritis, 
should be monitored for the development of new vascular lesions to establish an 
accurate postoperative diagnosis. 
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Introduction
Takayasu arteritis is a chronic disease, characterized 
by nonspecific arterial inflammation. It more com-
monly involves young female patients. This disease 
causes occlusive or aneurysmal changes in vessels. 
It produces aortic aneurysms, Aortic Regurgitation 
(AR) with basal dilatation, and aortic dissection due 
to vascular degeneration in the major branches of the 
aorta, coronary arteries, and pulmonary arteries [1]. 
Coronary Artery Disease (CAD) develops in approxi-
mately 5-20% of patients, and ischemic heart disease 
is one of the leading causes of death [2]. In addition 
to steroid therapy, other immunosuppressive drugs 
and biological agents such as tumor necrosis factor-α 

inhibitors and anti-interleukin-6 receptor antibodies 
have been used to treat Takayasu arteritis. Some pa-
tients do not develop clinically problematic stenosis 
or dilation. Most patients respond to medication, but 
symptomatic patients, who are refractory to treat-
ment, require surgical intervention to improve their 
prognosis [3]. Takayasu arteritis is likely to have re-
current and spontaneous remission, resulting in post-
operative recurrent cardiovascular events [4]. This 
study investigated the early complications and late 
postoperative cardiovascular events among patients, 
who underwent surgery for Takayasu’s arteritis. 
Moreover, the significance of postoperative follow-up 
over time was determined.
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Materials and Methods
Patient selection and data collection
From February 1996 to November 2021, 27 patients 
(four males and 23 females) with Takayasu’s arteritis 
(including patients who were diagnosed postopera-
tively) underwent surgical treatment at the Saitama 
Medical Center, Jichi Medical University. The mean age 
of the patients was 55.7 (27-80) years. Takayasu arte-
ritis was diagnosed according to the JCS 2017 Guide-
line [2]. Twenty patients (74.1%) were preoperatively 
diagnosed with Takayasu arteritis. The clinical classi-
fication, preoperative C-Reactive Protein (CRP) lev-
els, preoperative steroid medications, disease activity, 
major cardiovascular lesions, surgical treatment, early 
complications, and late postoperative cardiovascular 
events were retrospectively investigated. The mean ob-
servation period was 9 ± 7.5 years.
Statistical analysis
Continuous variables are shown as a mean ± standard 
deviation. Categorical variables are expressed as the 
number and percentage of patients. The Kaplan–Mei-
er analysis was used to analyze the survival rate and 
is presented with 95% confidence intervals (95% CI). 
GraphPad Prism software version 9 (GraphPad Soft-
ware, LLC) was used for all statistical analyses, and a 
p value less than or equal to 0.05 was considered sig-
nificant.

Results
Preoperative steroid therapy was administered in 11 
patients (40.7%). Prednisolone was administered at 
12.6 ± 11.3 mg (2.5-40 mg). The preoperative CRP value 
was 1.86 ± 2.77 mg/d (0.01-13.6 mg/d). Concomitant 
diseases included AR in 12 patients (44%), Peripheral 
Arterial Disease (PAD) in six patients (22%), aortic an-
eurysm in 10 patients (37%), and CAD in five patients 
(19%). There were four patients with type I arteritis 
(14.8%), 10 with type II a arteritis (37.0%), four with 
type II b arteritis (14.8%), zero with type III arteritis 
(0%), six with type IV arteritis (22.2%), and three with 
type V arteritis (11.1%) (Table 1).
Table 1. Patients’ preoperative characteristics.

Age (years) 55.7 ± 14.8
Sex, male, n (%) 4 (14.8)
Preoperative definitive 
diagnosis of TAK, n (%)

20 (74.1)

Classification
Type I, n (%) 4 (14.8)
Type IIA, n (%) 10 (37.0)

Type IIB, n (%) 4 (14.8)
Type III, n (%) 0 (0.0)
Type IV, n (%) 6 (22.2)
Type V, n (%) 3 (11.1)
Preoperative CRP (mg/
dL)

1.86 ± 2.77

Preoperative steroid 
medication, n (%)

11 (40.7)

Steroid dose (mg) 12.6 ± 11.3
Preoperative clinical re-
mission, n (%)

5 (18.5)

Concomitant cardiovas-
cular disease
Coronary artery disease, 
n (%)

5 (18.5)

Aortic valve regurgita-
tion, n (%)

12 (44.4)

Peripheral arterial dis-
ease, n (%)

6 (22.2)

Aortic aneurysm, n (%) 10 (37.0)
Note: Mean ± SD values are shown unless otherwise 
indicated.
Abbreviations: TAK-Takayasu's Arteritis; CRP-C-Re-
active Protein

There were four patients who underwent off-pump 
Coronary Artery Bypass Grafting (CABG; 15%), 13 
who underwent Aortic Valve Replacement (AVR) (in-
cluding aortic root reconstruction) (48.1%), three who 
underwent mitral valve plasty or mitral valve replace-
ment (11.1 %), five who underwent thoracic aortic re-
placement (18.5%), three who underwent abdominal 
aortic replacement (11.1%), and six who underwent 
peripheral arterial bypass (22.2%). There were no 
deaths within 30 days, but there was one in-hospital 
death (3.7%) due to gastrointestinal tract perforation 
on postoperative day 94. The postoperative hospital 
stay was 24.3 ± 17.7 days. Perioperative cardiovascular 
complications included micro cerebral infarction after 
aortic root reconstruction in one case (3.7%), myocar-
dial infarction in the left anterior descending branch 
requiring Percutaneous Coronary Intervention (PCI) 
after thoracic aortic replacement in one case (3.7%), 
cardiac tamponade after AVR in one case (3.7%), angi-
na pectoris requiring PCI after peripheral arterial by-
pass in one case (3.7%), atrial fibrillation in six cases 
(22.2%), arrhythmia requiring Pace Maker Implanta-
tion (PMI) after peripheral arterial bypass in one case 
(3.7%), and intestinal ischemia after thoracic aortic re-
placement in one case (3.7%) (Table 2).
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and one after thoracic aortic replacement), two cases 
of cerebral infarction (7.4%; one after AVR and one af-
ter aortic root reconstruction), one cerebral aneurysm 
(3.7%; after AVR), one arrhythmia requiring ablation 
(3.7%; after off-pump CABG), two cases of arrhythmia 
requiring PMI (7.4%; one after thoracic aortic replace-
ment and one after off-pump CABG), two cases of PAD 
(7.4%; one after peripheral arterial bypass and one 
after off-pump CABG), two cases of valvular disease 
(7.4%; one case of recurrent mitral valve regurgitation 
after mitral valve plasty and one case of aortic steno-
sis after abdominal aortic replacement), and two cases 
of aortic aneurysm (7.4%; one case of thoracic aortic 
aneurysm after abdominal aortic replacement and 
one case of abdomen aortic aneurysm after off-pump 
CABG) (Table 3). 
Table 3. Late mortality and cardiovascular event.

Late death, n (%) 3 (11.1)

Heart failure, n (%) 2 (7.4)

Unknown cause of death, 
n (%)

1 (3.7)

Cardiovascular event, n 
(%)

14 (51.9)

PCI for CAD, n (%) 4 (14.8)

Heart failure, n (%) 5 (18.5)

Cerebral infarction, n (%) 2 (7.4)

Cerebral aneurysm, n (%) 1 (3.7)

Ablation for arrhythmia, 
n (%)

2 (7.4)

PMI for arrhythmia, n (%) 1 (3.7)

Peripheral arterial dis-
ease, n (%)

2 (7.4)

Valvular disease, n (%) 2 (7.4)

Aneurysm, n (%) 2 (7.4)

Abbreviations: CAD-Coronary Artery Disease; 
PCI-Percutaneous Coronary Intervention; PMI-Pace 
Maker Implantation 

Figure 1 shows the 10-year survival rate, using the 
Kaplan–Meier method, was 78.0% (95% CI: 50.5%-
91.6%) (Figure 1a), while the 10-year event-free 
survival, including perioperative complications, was 
25.2% (95% CI: 9.1%-45.2%) (Figure 1b). The 10-year 
event-free survival, excluding perioperative complica-
tions, was 54.4% (95% CI: 29.9%-73.6%) (Figure 1c).

Table 2. Operative and postoperative variables.

Surgical procedure Variables

Off-pump CABG, n (%) 5 (18.5)

AVR (incl. aortic root re-
construction), n (%)

13 (48.1)

MVR or MVP, n (%) 3 (11.1)

Thoracic aortic replace-
ment, n (%)

5 (18.5)

Abdominal aortic re-
placement, n (%)

3 (11.1)

Peripheral arterial by-
pass, n (%)

6 (22.2)

Postoperative hospital 
stay (days)

24.3 ± 17.7

30-days mortality, n (%) 0 (0.0)

In-hospital mortality, n 
(%)

1 (3.7)

Complications

Cerebral infarction, n (%) 1 (3.7)

Perioperative myocardial 
infarction, n (%)

1 (3.7)

Cardiac tamponade, n 
(%)

1 (3.7)

Atrial fibrillation, n (%) 6 (22.2)

Angina pectoris, n (%) 1 (3.7)

PMI for arrhythmia, n (%) 1 (3.7)

Intestinal ischemia, n (%) 1 (3.7)

Note: Mean ± SD values are shown unless otherwise 
indicated. Combined surgeries were counted sepa-
rately.
Abbreviations: AVR-Aortic Valve Replacement; 
CABG-Coronary Artery Bypass Grafting; CAD-Cor-
onary Artery Disease; MVP-Mitral Valve Plasty; 
MVR-Mitral Valve Replacement; PMI-Pace Maker Im-
plantation

There were three late postoperative deaths (11.1%). 
Among these, two (7.4%) were caused by heart failure, 
and one (3.7%) had an unknown cause. Late postop-
erative cardiovascular events occurred in 14 patients 
(51.9%). In particular, there were four cases of CAD re-
quiring PCI (14.8%; two after off-pump CABG and two 
after peripheral arterial bypass), five cases of heart fail-
ure (18.5%; two after off-pump CABG, two after AVR, 
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aneurysms (37%) and CAD (19%). Robbs et al. report-
ed a surgical mortality rate of 3-4% for Takayasu arte-
ritis [3], and Kieffer et al. obtained a similar mortality 
rate [9]. There were no 30-day postoperative deaths 
in this study. However, one in-hospital death was ob-
served. Although there were fewer perioperative 
deaths, compared to previous reports, this study expe-
rienced a higher frequency of perioperative cardiovas-
cular events, such as stroke, perioperative myocardial 
infarction, cardiac tamponade, atrial fibrillation, angi-
na pectoris, and arrhythmia requiring PMI.
The main cause of death from Takayasu arteritis in Ja-
pan is congestive heart failure [10]. According to a study 
of 94 surgical Takayasu arteritis cases by Miyata, et al., 
14 of 31 patients died in the late postoperative period 
due to congestive heart failure [11]. In this study, two 
of the three late postoperative deaths were due to heart 
failure. Fourteen patients (51.9%) required additional 
treatment during the late postoperative period. Even in 
the late postoperative period, CAD requiring PCI, heart 
failure, stroke, cerebral aneurysm, arrhythmia requir-
ing ablation, PMI, PAD, valvular disease, and aortic an-
eurysm were characterized as cardiovascular events re-
quiring additional treatment. Anastomotic aneurysms 
were reported as serious long-term complications in 
previous studies [11]. Robbs, et al. indicated that aneu-
rysmal rupture was a major cause of death [3]. There 
were no anastomotic aneurysms in this study, but two 
patients (7.4%) required additional treatment due to 
the development of aneurysms in the late postopera-
tive period. Patients, who underwent surgery for heart 
and great vessel diseases, tended to have a higher com-
plication rate of cardiovascular events than patients 
who underwent surgery for obstructive diseases. The 
development of cardiovascular diseases, even during 
the late postoperative period, among patients under-
going heart and great vessel surgery for Takayasu’s ar-
teritis, is a concern. 
Disease activity in Takayasu arteritis reportedly de-

pended on steroid use [12]. Charles E Fields, et al. 

reported that the rate of revision or progression of 
Takayasu arteritis at another site within five years was 
0% in patients with quiescent disease not requiring 
steroids, 10% in patients with quiescent disease on 
steroids, 57% in patients with active disease on ste-
roids, and 67% in patients with active disease without 
long-term steroids [4]. 

Conclusion
In this study, the rate of late postoperative cardiovas-
cular events during the entire observation period was 
30% in patients with active disease on steroids and 
67% in patients with active disease not on long-term 
steroids. Therefore, controlling disease activity is crit-

Discussion
Takayasu arteritis is characterized by lesions in the 
aorta and its major branches. Patients typically present 
with cardiac symptoms, such as dyspnea, palpitations, 
angina, myocardial infarction, heart failure, and sudden 
death. Approximately 10-30% of patients with Takaya-
su arteritis develop coronary artery stenosis [5, 6]. It 
also causes aortic valve dilation and AR due to per-
sistently high vascular resistance [7, 8]. In the present 
study, AR was the leading cause of surgery, accounting 
for nearly half of all cases (44%). This was followed by 

Figure 1. (a) 10-year survival; (b) 10-year event-free survival 
including perioperative complications; (c) 10-year event-free 
survival excluding perioperative complications. 

pended on steroid use [12]. Fields, et al. reported that 
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ical for preventing reoperation and disease progres-
sion. Due to the small number of patients in this study, 
independent factors affecting perioperative and late 
postoperative cardiovascular events and survival were 
not identified. Further studies are required to extend 
the observation period and increase the number of en-
rolled patients.
In conclusion, among Takayasu arteritis patients un-
dergoing cardiovascular surgery, there is a high com-
plication rate of cardiovascular events. Therefore, care-
ful follow-up is required.
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