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Background Accurate evaluation of the activity stage in Takayasu arteritis (TA) is important for the revascularization of TA with coronary artery 
involvement (TA-CAD). Here, we report the case of a patient with a mismatch of systemic and local inflammatory activity, leading 
to 13 times the need for recurrent coronary revascularization.

Case summary A 31-year-old woman with a family history of coronary artery disease underwent percutaneous coronary intervention (PCI) for 
critical ostial lesions. This patient was identified with Numano Type V TA and she underwent optimal medical therapy and 
PCIs. Her clinical inflammatory markers were quickly normalized. However, in-stent restenosis events recurred every 3 months. 
Virtual-histology intravascular ultrasound (VH-IVUS) and 18F-fluorodeoxyglucose (FDG)-positron emission tomography (PET)/ 
computed tomography (CT) confirmed local vascular inflammation. A coronary artery bypass graft (CABG) was also conducted. 
Before this procedure, both the CABG grafts and the anastomotic areas were accurately assessed with 18FDG-PET/CT. Eventually, 
this patient remained both angina- and event-free for 2 years post-CABG.

Discussion The persistence of TA activity despite normal clinical inflammatory markers is uncommon as is the need for recurrent revascular-
ization after appropriate PCI management. Intracoronary imaging and 18FDG-PET/CT play a critical role in assessing TA activity as 
well as precisely guiding CABG grafts and anastomosis sites to prevent graft failure.
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Learning points
• Refractory Takayasu arteritis-coronary artery disease may be due to a mismatch between systemic and local inflammatory activity.

• 18F-fluorodeoxyglucose-positron emission tomography/computed tomography can guide decisions regarding the coronary artery bypass 
graft technique and graft preference according to the affected vascular locations in order to prevent graft failure.
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Introduction
Takayasu arteritis (TA) often involves the coronary arteries (TA-CAD). 
It most commonly affects the ostium and is sometimes fatal.1 However, 
the effects of coronary revascularization for coronary arterial stenosis 
in TA have not been well studied. Percutaneous coronary intervention 
(PCI) is associated with a high risk of restenosis.2,3 Coronary artery by-
pass graft (CABG) is considered to result in better prognoses in severe 
cases of coronary stenosis.4,5 However, during the stable stage, PCI and 
CABG yield comparable results. Coronary artery bypass graft is recom-
mended if TA patients are in the active stage and urgent revasculariza-
tion is needed.6

Anti-inflammatory treatment is also fundamentally essential in 
TA-CAD patients. Glucocorticoids, immunosuppressive treatment, 
and tocilizumab have all been reported to be successful in treating 
TA-CAD.7,8 Anti-inflammatory therapy can also reduce cardiac events 
in patients with recurrent coronary revascularization before a TA diag-
nosis.5,9 As a result, early and precise diagnosis and treatment plans 
seem to be crucial for achieving successful clinical outcomes in TA 
patients.9

In this study, we discuss the case of a young woman who experienced 
recurrent revascularization despite an early TA diagnosis, early therapy, 
and normal inflammatory markers.

Summary figure

Case presentation
In August 2017, a 31-year-old woman was first hospitalized for typical 
exertional angina. At the age of 55, her mother was diagnosed with cor-
onary artery disease. She gave premature birth to a daughter at 29 due 
to pre-eclampsia. She had no history of hypertension, diabetes, 

dyslipidaemia, cigarette smoking, or alcohol abuse. She had a weak bi-
lateral radial artery pulse and elevated serum inflammatory markers, in-
cluding a high-sensitive C-reactive protein level of 6.61 mg/L, an 
erythrocyte sedimentation rate of 46 mm/h, and tumour necrosis 
factor-α 99 pg/mL. White blood cell count was normal, while the neu-
trophil ratio was 92.8%, which is higher than normal. Electrocardiogram 
at anginal attack showed ST-T changes. Echocardiology showed mild 
aortic regurgitation with normal function. Coronary angiogram showed 
right coronary artery (RCA) and left main (LM) ostial 90% stenoses. 
Sirolimus-eluting stents (SES) 4.0 × 15 and 3.5 × 20 mm were im-
planted in the LM and RCA ostia (see Supplementary material online). 
Inflammatory indicators in her serum were also increased. Computed 
tomography angiography (CTA) revealed a stenosis of the left sub-
clavian artery, abdominal aorta, and common iliac artery in addition 
to coronary ostial stenosis. No familial hypercholesterolemia gene 
mutations were discovered.

She was subsequently diagnosed with TA-CAD and Numano Type V 
and was started on prednisolone (PSL) therapy at 1 mg/kg/day. 
Cyclophosphamide (CTX) was given for 6 months and was then re-
placed by methotrexate (MTX) due to the patient developing severe 
gastrointestinal reactions. The patient’s inflammatory biomarkers 
were quickly declined to normal. Unfortunately, the combined applica-
tion of PSL, MTX and even tocilizumab (TCZ, 8 mg/kg q.4.w.) did not 
prevent the occurrence of in-stent restenosis (ISR) either. She under-
went five coronary revascularizations at intervals of 2–9 months due 
to recurrent ISR. The inflammatory biomarkersremained normal. 

Virtual-histology intravascular ultrasound (VH-IVUS) that was used to 
detect the lumen in December 2018 demonstrated rapid (within 
2 months since the last incident) and homogeneous in-stent fibrosis 
(Figure 1B and C), but the extra-stent vessels were generally normal 
(Figure 1A and D). Drug-coated balloons (DCBs) were utilized for ISR; 
even that patient’s longest time period without a cardiac episode was 
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9 months, but was still short. Since then, she has experienced six ISR oc-
currences, including occurrences of myocardial infarction and heart fail-
ure. Another SES 3.5 × 18 mm stent was implanted in the left anterior 
descending artery (LAD). Aspirin, ticagrelor, atorvastatin, and bisoprolol 

were routinely administered for 3 years. The disease progression, ther-
apies, and inflammatory markers are illustrated in Figure 2.

The patient eventually underwent a CABG procedure on 26 
November 2020. 18F-fluorodeoxyglucose (FDG)-positron emission 

Figure 1 Virtual-histology intravascular ultrasound showing a rapid (within 2 months) and homogeneous in-stent fibrosis (B and C ) but normal 
extra-stent vessels (A and D).

Figure 2 Cardiac events and corresponding therapies and inflammatory markers.
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tomography (PET)/computed tomography (CT) was conducted before 
the surgery. Except for high 18FDG uptake in the left margin of the as-
cending aorta (Figure 3A) and brachiocephalic trunk (Figure 3B), there 
were no signs of active TA, including in the region of the left internal mam-
mary artery (LIMA) (Figure 3C). The inflammatory markersremained nor-
mal. The immunosuppressive medications comprisedTCZ 8 mg/kg/week, 
CTX 50 mg/day, and PSL 10 mg/day. Left internal mammary artery to the 
distal LAD, saphenous vein graft (SVG) to OM, and SVG to the distal PDA 
were used in CABG. An SVG anastomosis with the ascending aorta 
avoided the high 18FDG uptake area. The anastomotic location did not 
exhibit any inflammatory activity, according to the post-operative patho-
logical data (Figure 4). This patient remained both event- and angina-free 
after 2 years of CABG under PSL (10 mg/day) and CTX (50 mg/day) treat-
ment. A CTA that was performed after 1 year revealed that the LM and 
LAD stents had been completely obstructed (Figure 5A and B). However, 
the LIMA and SVG grafts had been unobstructed (Figure 5D–F). The pa-
tency of the RCA ostial stent may be the cause of the proximal anasto-
motic stenosis of the PDA SVG graft (Figure 5C and F).

Discussion
Takayasu arteritis is a rare granulomatous vasculitis, but coronary ar-
tery involvement is not rare in TA, especially in Numano Type V.10 A 

significant proportion of patients receive revascularization before anti- 
inflammatory therapy and experience recurrent restenosis.5,9,11

Fortunately, subsequent anti-inflammatory medication reduces cardiac 
events in most patients.2,5,7–9,11 However, our patient had 13 reported 
cardiac events, the most common in any reported TA cases to date, 
despite the early diagnosis and normalization of inflammatory markers 
after the timely initiation of treatment. As a result, this instance pro-
vided us with some crucial information on TA with coronary artery 
involvement.

First, an early and accurate diagnosis of TA and an optimal anti- 
inflammatory therapy do not necessarily imply a good clinical 
outcome. Although past studies have shown that TA regresses fol-
lowing immunosuppressive therapies, glucocorticoids, immunosup-
pressive therapies, and tocilizumab,7,8 unfortunately, the progress 
of the disease in this young woman could not be stopped by these 
standard therapies.

Second, coronary revascularization of TA is still considered difficult 
to perform. Some reports suggest that medical therapy alone can be 
used to regress or even reverse coronary lesions in TA.7 However, 
ostial coronary lesions and symptoms of heart failure, as in our pa-
tient’s case, have been linked to high death rates.12 Thus, revascular-
ization is required for treating severe coronary lesions, particularly 
during the stable stage of TA.6 However, neither the use of SES nor 

Figure 3 18F-fluorodeoxyglucose-positron emission tomography/computed tomography of large vessels. (A) High 18F-fluorodeoxyglucose uptake in 
the left margin of the ascending aorta. (B) High 18F-fluorodeoxyglucose uptake in the brachiocephalic trunk. (C ) No significant uptake in the left internal 
mammary artery area. (D) No significant uptake in the ostial left main. (E) No significant uptake in the ostial right coronary artery. (F ) No significant 
uptake in the abdominal aorta.
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of DCB was able to prevent ISR in our patient, even though prior evi-
dence suggests that both SES and DCB led to favourable clinical re-
sults in TA.2,13

Third, in our patient, inflammatory markers were not associated with 
TA activity. Restenosis still frequently occurred, even though early anti- 
inflammatory therapy quickly normalized the inflammatory markers. 
Virtual-histology intravascular ultrasound accurately identified the char-
acteristics of local inflammatory activity. 18F-fluorodeoxyglucose- 
positron emission tomography/computed tomography demonstrated 
high sensitivity and specificity in inflammatory diseases,1 which we em-
ployed to identify high levels of local vascular uptake and to evaluate 
CABG grafts and distal anastomosis sites. As a result, intracoronary im-
aging9 and 18FDG-PET/CT14 are suggested for determining TA activity 
locations even when clinical inflammatory markers are normal. 

18F-fluorodeoxyglucose-positron emission tomography/computed 
tomography can guide decisions regarding the CABG technique and 
graft preference according to the affected vascular locations in order 
to prevent graft failure.

Conclusion
It is uncommon to see local TA activity with normal systematic inflam-
matory markers and optimal medical and PCI treatment. Refractory TA 
with coronary involvement results from this mismatch. Intracoronary 
imaging and 18FDG-PET/CT play a crucial role in the evaluation of 
the TA activity stage as well as precisely guiding CABG grafts and anas-
tomosis sites to prevent graft failure.

Figure 4 Pathology of the ascending aorta after coronary artery bypass graft. (A) H&E dyeing: there was no obvious intimal hyperplasia or inflam-
matory cell infiltration in the ascending aorta media layer. (B) Elastic fibre dyeing: the elastic fibres were aligned with no necrosis in anastomosis of 
asending aorta.
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