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Abstract

This unusual case of Takayasu arteritis presenting as acute myocardial infarction could be defined by
ultrasonography and 18-fluorodeoxyglucose positron emission tomography ('*F-FDG PET) coregistered
with computed tomography (CT). A 55-year-old male was admitted to our hospital with continuous chest
pain and left-side neck pain. After primary percutaneous coronary intervention, elevation of inflammatory
markers persisted and dull pain in the left side of the neck continued. Ultrasonography revealed character-
istic wall thickening of the left common carotid artery and subsequent "*F-FDG PET with CT depicted pos-
itive uptake in the left common carotid artery and the vessel wall of the ascending aorta, confirming the
diagnosis of Takayasu arteritis. Three months after angioplasty, follow-up cardiac catheterization was per-
formed. Coronary angiography showed no restenosis. During the catheterization, angiography confirmed
the mild stenosis in the long segment of the left common carotid artery and the left subclavian artery as
well as the focal narrowing and the dilation of the abdominal aorta. This case shows that ultrasonography
in the cervical region and combined *F-FDG PET with CT may be useful in the diagnosis and evaluation
of Takayasu arteritis. In addition, we should pay attention to underlying disease even in middle-aged or
older male patients with acute myocardial infarction.
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INTRODUCTION

Takayasu arteritis (TA)is a chronic vasculitis of
unknown etiology, predominantly involving the
aorta and its primary branches that frequently lead
to stenotic, occlusive, and aneurysmal change.l’Z)
TA usually affects young females and its prevalence
in females is approximately 10 times that in
males.>* Although conventional angiography has
been the mainstay of diagnostic image analysis for
TA, the diagnosis of early TA is very difficult to
make in “the prestenotic stage” by this method. In
contrast, recent reports have demonstrated that, in
addition to enhanced computed tomography (CT)
and magnetic resonance imaging, ultrasonography
as well as 18-fluorodeoxyglucose positron emission
tomography ("*F-FDG PET) are useful in the diag-
nosis and the assessment of early TA.> ¥ We
describe an unusual case of TA in a middle-aged
male presenting with acute myocardial infarction,
which could be diagnosed noninvasively by ultra-
sonography and "F-FDG PET coregistered with
CT.

CASE REPORT

A 55-year-old male was admitted to our hospital
with continuous chest pain for 2 hr. He had no
obvious past history of cardiovascular disease, but
had felt a slight dull pain in the left side of the neck
for 3 months. His coronary risk factors included
smoking and hyperlipidemia. Routine blood test
results were normal, except for C-reactive protein
(CRP) of 1.9mg/dl (normal range 0.0—0.3 mg/dl).
Electrocardiography showed abnormal ST-segment
elevation in the II ,Ill, aVF leads, and emergency
echocardiography revealed decreased wall motion
in the inferoposterior wall of the left ventricle.
Emergency coronary angiography indicated total
occlusion in the mid segment of the right coronary
artery (Fig. 1—A)and a diffuse lesion in the left
anterior descending coronary artery with severe
stenosis in the diagonal branch (Fig. 1—B). The
left circumflex coronary artery was hypoplastic.

Primary percutaneous coronary intervention was
performed for the mid right coronary artery occlu-
sion. Using a 6F JR4 with side hole guiding
catheter (mach-1, Boston Scientific)and a guide
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wire (Runthrough NS 0.014 inch, TERUMO), the
occlusion was passed through without difficulties.
After thrombectomy using an aspiration catheter
(Export, Medtronic), Thrombolysis in Myocardial
Infarction (TIMI) 2 flow was observed (Fig. 1-C).
Then, after dilation using a balloon catheter
(Maverick 2, 3.5/20mm, Boston Scientific), a bare
metal stent (Driver, 4.0/30 mm, Medtronic) was
implanted (Fig. 1—D). Finally, TIMI 3 flow was
obtained without residual stenosis (Fig. 1-D). He
began daily treatment with 100 mg aspirin, 200 mg
ticlopidine, 5mg enalapril, 10mg carvedilol, and
10 mg pravastatin.

After the primary percutaneous coronary inter-
vention, his clinical course was uneventful except
for the continuous dull pain in the left side of the
neck. His plasma lipid profile showed that low-den-
sity lipoprotein cholesterol level was 221 mg/dl,
high-density lipoprotein cholesterol level was
34mg/d/, and triglyceride level was 225 mg/dl.
Unexpectedly, the CRP gradually increased up to
18.2mg/dl and the erythrocyte sedimentation rate
(ESR)was 108 mm in the first hour. The value of
these inflammatory makers did not decrease signifi-
cantly and other laboratory data, including rheuma-
toid factor, antinuclear antibody, and antineutrophil
cytoplasmic antibody did not show any abnormali-
ties.

Ultrasonography of the cervical region was per-
formed to examine the origin of his neck pain,
which revealed diffuse, isoechoic, circumferential
wall thickening of the left common carotid artery
(Figs. 2—A, B). The wall of the right common
carotid artery was also slightly thickened with some
atherosclerotic change (Fig. 2—C). The wall thick-
ening of both carotid arteries spared the external
and internal carotid arteries, findings considered
consistent with TA. In addition, *F-FDG PET
coregistered with CT was employed to identify the
inflammation of the vasculature directly. Whole-
body "F-FDG PET suggested FDG uptake in the
bilateral common carotid arteries as well as ascend-
ing aorta, arch, and descending aorta (Fig. 3). '*F-
FDG PET coregistered with CT showed elevated
accumulations in the left common carotid artery,
the vessel wall of the ascending aorta, and the
lymph nodes (Fig. 4). TA was highly suspected
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Fig. 1 Coronary angiograms
A: Left anterior view of right coronary
angiography before primary percutaneous
coronary intervention showing a total
occlusion in the mid segment.
B: Cranial view of left coronary angiog-
raphy showing a diffuse lesion in the left
anterior descending coronary artery with
severe stenosis in the diagonal branch.
C': Right coronary angiography immedi-
ately after thrombectomy showing resid-
ual stenosis.
D: Right coronary angiography immedi-
ately after coronary stenting showing the
optimal result.

Fig. 2 Ultrasonographic findings of the common carotid arteries
Ultrasound images of the left common carotid artery showing diffuse, circumferential
wall thickening (A: longitudinal view; B: transverse view), and the distal end of the
wall thickening at the beginning of the carotid sinus (arrow). Ultrasound images of
the right common carotid artery showing a slight wall thickening with atheromatous
lesion (C: arrowhead).
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Fig. 3 Whole-body 18-fluorodeoxyglucose (**F-FDG) positron emission tomography (PET)

A—C: Coronal slices from anterior to posterior showing suspected FDG uptakes in the bilateral common
carotid arteries as well as the ascending aorta, arch, and descending aorta (arrows) .

Fig. 4 "F-FDG PET coregistered with computed tomography
A, D: Computed tomography images.
B, E: Coregistered "*F-FDG PET with computed tomography images. *F-FDG accumulations were

observed in the left common carotid artery (arrowhead) , the vessel wall of the ascending aorta (arrow),
and the lymph nodes.

C, F: "®F-FDG PET images of same sections of A and D.
Abbreviations as in Fig. 3.
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Fig. 5 Angiograms of the branches of the aortic arch (4)and the abdominal aorta (B)
Angiography of the branches of the aortic arch(A) showing slight stenosis in the long segment of the left
common carotid artery and moderate stenosis of the left subclavian artery. Angiography of the abdominal
aorta (B) showing focal narrowing (arrowhead) and dilation.

based on the findings from ultrasonography and
F-FDG PET combined with CT. Without specific
treatment, the CRP gradually decreased down to
1.5mg/dl spontaneously, the ESR to 21 mm in the
first hour concomitantly, and the neck pain disap-
peared 2 months after the onset of acute myocardial
infarction.

Three months after the angioplasty, follow-up
cardiac catheterization was performed. Coronary
angiography showed no restenosis. During the
catheterization, angiography of the branches from
the aortic arch and the abdominal aorta was also
performed to confirm the diagnosis and evaluate the
distribution of the disease. The slight stenosis in the
long segment of the left common carotid artery was
confirmed (Fig. 5—A). Slight stenosis of the left
proximal common carotid artery as well as interme-
diate stenosis of the left subclavian artery were also
found (Fig. 5—A). Additionally, focal narrowing
and dilation of the abdominal aorta were detected
(Fig. 5—B). These findings confirmed the diagno-
sis of TA. He has been carefully observed on an
outpatient basis without steroid treatment, because
the inflammatory makers have remained slightly
above the normal laboratory value (CRP <
1.5mg/dl, ESR < 20mm in the first hour).

DISCUSSION

TA is an idiopathic granulomatous vasculitis,
occurring predominantly in young females, which
mainly attacks the aortic trunk, its main branches,
and the pulmonary and coronary arteries."” The
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prevalence of coronary involvements in TA is about
9% to 10%.'"'? However, recent studies have indi-
cated that the incidence of coronary lesions in TA is
relatively high (approximately 40%) > and TA is
a relatively common underlying disease in young
females with acute myocardial infarction.'”’
Besides aortic regurgitation, heart failure ascribed
to coronary artery disease and hypertension is the
major cause of death in patients with TA.'">1410
Coronary artery lesions in TA can be classified into
three types based on the pathological findings: '
stenosis or occlusion of the coronary ostium and
the proximal segments of the coronary arteries;
diffuse or focal coronary arteritis(skip lesions) ;
and coronary aneurysm. Most coronary involve-
ments in TA are located at the ostium or the proxi-
mal segments of the coronary arteries, and this type
frequently affects females.'” In contrast, most
cases of diffuse or focal coronary arteritis occur in
middle-aged or older males."”"'” According to this
classification, the present patient might have focal
coronary arteritis in the right coronary artery and
diffuse coronary arteritis in the left anterior
descending coronary artery. On the other hand,
recent reports have demonstrated that platelet and
coagulation activities are significantly enhanced in
patients with TA.? > Not only coronary stenotic
lesion but also platelet hyperaggreability and hyper-
coagulability might have contributed to the patho-
genesis of acute myocardial infarction in the pre-
sent case.

Ultrasonography is a noninvasive, repeatable,
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and superior method compared with contrast
angiography for the detection of involvements of
the common carotid artery, one of the most com-
monly affected vessels in patients with TA.>>*%
Ultrasonography can be used to estimate both the
lumen and the vessel wall morphology, so can
detect early TA in “the prestenotic stage”.”® The
characteristic findings from ultrasonography associ-
ated with early TA are long segmental lesions with
homogeneous, midechoic, circumferential arterial
wall thickening of the common carotid artery.>”
F-FDG PET has also been recently reported to be
useful in the diagnosis of early TA.>'” SE-FDG
PET can directly identify the distribution and the
activity of the inflammation in the aorta and its
main branches. "F-FDG PET coregistered with
enhanced CT is a more appropriate diagnostic tool
than only "®F-FDG PET in cases in which "*F-FDG
accumulation is weak.” Recent studies have indi-
cated that the inflammation in the atherosclerotic
plaque of the aorta and the carotid artery could also
be detected by *F-FDG PET.* ?® Inflammation is
an important risk factor for atherosclerosis® and
vasculitis might be a serious background for sec-
ondary atherosclerosis. Indeed, coexisting athero-
sclerotic changes were observed in some cases of
TA, consistent with our present case.>?*3V
Therefore, in the diagnosis of TA, '®F-FDG accu-
mulations in PET should be carefully estimated
together with clinical symptoms, inflammatory
markers, and findings from other imaging tech-
niques.

In the present case, the differential diagnosis

B

included other causes of large vessel vasculitis such
as giant cell arteritis, syphilis, tuberculosis,
Behget’s disease, and Kawasaki disease, in addition
to atherosclerosis. Based on the findings from labo-
ratory data, clinical symptoms, and specific features
of carotid ultrasonography and PET/CT, the diag-
nosis of TA could be made without difficulty. TA
has two phases during disease progression; the
acute active phase with arterial wall thickening, and
the chronic inactive phase with occlusive luminal
changes.>® Based on the findings from ultrasonog-
raphy, "*F-FDG PET combined with CT, and
angiography, we cannot rule out the possibility that,
in the present case, the recurrent active phase might
be superimposed over the chronic inactive phase
with occlusive luminal changes. Steroid therapy has
been expected to change the course of the disease if
started early. However, steroid treatment may
encourage the development of atherosclerosis,
because it alters lipid metabolism, glucose metabo-
lism, coagulation fibrinolytic system, and blood
pressure. In some cases of TA, arteritis and athero-
sclerosis have been reported to coexist in the vessel
wall.2** 32 Therefore, steroid treatment should be
carefully employed, particularly in TA patients with
high risk of atherosclerosis.

In conclusion, this unusual case of TA presenting
acute myocardial infarction could be promptly
diagnosed by ultrasonography and "*F-FDG
PET/CT. We should pay attention to the underlying
disease even in middle-aged or older male patients
with acute myocardial infarction.
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