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Aim: Knowledge of subclinical plaque morphology and plaque distribution in the aorta 7z vivo remains unclear.
This study aimed to increase the body of knowledge in this area.

Methods: We enrolled 37 consecutive patients with stable angina pectoris patients who underwent non-
obstructive angioscopy for both the coronary artery and aorta immediately after percutaneous coronary interven-
tion. We evaluated the presence of aortic plaques and the distribution of plaque instability. Patients were allo-
cated into two groups according to the number of vulnerable plaques in whole aorta (a low [0-11] and high [> 12]
group). We evaluated the relationships between the two groups in terms of cardiovascular risk factors.

Results: Aortic plaques were identified using non-obstructive angioscopy in all patients, and the greatest num-
ber of plaques was found at the infrarenal abdominal aorta (IAA) (the aortic arch, the descending thoracic aorta,
the suprarenal abdominal aorta, the IAA, and common iliac artery; 65%, 76%, 65%, 95%, and 49%, respec-
tively; p<0.001). The maximum yellow grade, and the number of intense yellow plaques, ruptured plaques, and
thrombi were highest at the JAA (p<0.001). The prevalence of diabetes mellitus and peripheral arterial disease
was higher in the high vulnerable plaque group (83.3% vs. 40.0%, p=0.010, 50.0% vs. 8.0%, p=0.005, respec-
tively).

Conclusions: Aortic atherosclerosis was the most severe at the IAA, and aortic plaque vulnerability and distri-
bution were associated with the prevalence of diabetes mellitus and peripheral artery disease in patients with sta-
ble angina pectoris. Non-obstructive angioscopy may identify patients at high risk of future aortic events.
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Plaque morphology

Introduction

Aortic atherosclerotic plaques are a crucial risk
factor for cardiovascular death’. Aortic plaques can
develop into critical diseases such as aortic aneurysm?,
can develop because of aortic dissection caused by
penetrating atherosclerotic ulcer?, or can cause aorto-
genic cerebral embolism® *. Thus, a detailed evalua-
tion of aortic plaques iz vivo is clinically important to
elucidate the mechanisms behind these critical ill-
nesses.

Previous studies have reported that intravascular

imaging modalities are useful for the assessment of
morphologies and plaque characteristics in coronary
artery lesions. These devices can clearly detect athero-
sclerotic changes and can predict high risk of acute
coronary syndrome®®. In particular, non-obstructive
angioscopy can produce real, visible, detailed images
of the vessel lumen surface and is useful for detection
of plaque vulnerability?.

Generally, computed tomography, magnetic reso-
nance imaging, and transesophageal echocardiography
have been used for the evaluation of aortic atheroscle-
rosis. However, these imaging modalities may be lim-
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ited in the assessment of aortic plaque instability?.
Recently, using non-obstructive angioscopy for the
aorta (Ao-angioscopy), several studies have reported a
novel evaluation method for atherosclerotic changes in
the aortic wall”!'V. Ao-angioscopy may have higher
reliability in the identification of aortic plaques and
contribute to elucidating them, because of its higher
spatial resolution than other imaging technologles”
On the contrary, plaque instability and distribution in
the aorta have not been well detected 77 vivo, and the
association between aortic plaque instability and ath-
erosclerotic risk factors remains to be investigated.

In the present study, we evaluated aortic plaque
morphology and instability using Ao-angioscopy and
assessed their differences according to each segment of
the aorta. Furthermore, we investigated the association
between atherosclerotic plaque compositions detected
by Ao-angioscopy and atherosclerotic risk factors.

Aims

The aims of our study were to evaluate aortic
plaque morphology, instability, and distribution, and
to assess the relationships between atherosclerotic
plaque compositions and atherosclerotic risk factors
using Ao-angioscopy.

Methods

We retrospectively reviewed 37 consecutive
patients with stable angina pectoris who underwent
non-obstructive angioscopy for both the coronary
artery and the aorta immediately after percutaneous
coronary intervention (PCI) using a femoral arterial
approach for chronic total occlusion, between June
2014 and February 2016, at Yokosuka Kyosai Hospi-
tal, Kanagawa, Japan. Patients with acute aortic syn-
drome such as aortic dissection or rupture of the aor-
tic aneurysm, congestive heart failure, left main trunk
lesions, unstable hemodynamics, unsuccessful PCI,
and insufficient angioscopic quality were excluded.
Laboratory data were examined before PCI according
to established procedures. The Institutional Review
Committee of Yokosuka Kyosai Hospital approved
this study, and all patients provided written informed
consent.

Atherosclerotic Risk Factors

Hypertension was defined as blood pressure >
140/90 mmHg or use of antihypertensive drugs. Dys-
lipidemia was defined as total cholesterol level >220
mg/dL, low-density lipoprotein cholesterol level >
140 mg/dL, high-density lipoprotein cholesterol <40
mg/dL, triglyceride levels >150 mg/dL, or use of
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drugs for dyslipidemia. Diabetes mellitus (DM) was
defined as fasting blood glucose >126 mg/dL and
HbAlc >6.5%, or use of an oral hypoglycemic agent
(OHA) or insulin therapy. Peripheral artery disease
(PAD) was defined as an ankle-brachial index value of
< 0.9 and a Fontaine classification of II-1V.

Angioscopic Equipment and Procedures
Catheterization was performed via the femoral
artery using a 6- or 7-F sheath and a catheter. Angio-
scopic examination of the coronary artery and the
aorta was performed after PCI using a non-obstructive
angioscopy system (FT-203F angioscope and VISI-
BLE fiber; Fiber Tech Co., Ltd., Tokyo, Japan), as pre-
viously reported” '?. Observations were made while
the blood was cleared away from the view using the
dual infusion method to obtain a visual field, as previ-
ously reported” '?. For evaluation of the coronary
artery, the outer section of the 4-Fr probing catheter
was used as a guide for inserting the imaging fiber into
the chronic totally occluded lesion of the coronary
artery'?. Coronary angioscopic data were acquired
before balloon dilatation after wire-crossing. If this
was difficult, the data were collected after dilation
with a small balloon (1.0-1.5 mm in diameter) to
acquire the minimum diameter for crossing with the
angioscopy catheter'?. For evaluation of the aorta, we
observed five segments: the aortic arch, the descend-
ing thoracic aorta, the suprarenal abdominal aorta, the
infrarenal abdominal aorta (IAA), and the common
iliac artery'?. The ascending aorta was excluded
because of poor angioscopic quality. Angioscopic
observation of the aorta was performed continuously
while a guiding catheter was slowly pulled back from
the aortic arch to the common iliac artery and rotated
for vessel-wide screening, as previously reported” '%.

Definition and Analysis of Angioscopic Findings
Yellow color grade (yellow grade) was defined as
0 (white), 1 (light yellow), 2 (yellow), or 3 (intense
yellow)'?. Presence of thrombus and yellow plaque
was assessed in the coronary artery before placing the
stent. Presence of yellow plaques was defined as a
maximum yellow color grade of 2 or 3". Aortic vul-
nerable plaque in this study was defined as intense yel-
low plaque, ruptured plaque, and thrombus. We eval-
uated the presence of aortic plaques, and the distribu-
tion of the maximum yellow grade and the number of
intense yellow plaques, ruptured plaques, thrombi,
and total number of vulnerable plaques in each seg-
ment of the aorta. All patients were allocated to two
groups based on the total number of vulnerable
plaques in the whole aorta: a low group (low and mid-

dle tertile: 011, 2=25) and a high group (high ter-
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tile: > 12, n=12). Differences in clinical characteris-
tics, medications, laboratory data, and coronary find-
ings were compared between the groups. Angioscopic
evaluations were performed by two specialists in coro-
nary intervention and angioscopy who were blinded
to the patient’s clinical status.

Statistical Analysis

JMP statistics 12.2.0 (SAS Institute, Cary, NC,
USA) was used for all statistical analyses. Continuous
variables were expressed as mean+SD for normally
distributed variables or as median (25-75th percen-
tiles) for non-normally distributed variables, and were
compared using a Student #test and ANOVA, and a
Mann—Whitney U-test. A Wilcoxon test was used for
ordinal variables. Categorical variables were expressed
as frequencies and analyzed using chi-square statistics
or Fisher exact test. Multivariate logistic regression
analysis was used to evaluate the relationships among
the clinical characteristics and the high vulnerable
plaque group (> 12). Variables with »p<0.05 in the
univariate analysis were included in the multivariate
model. Intra- and interobserver agreement for qualita-
tive plaque morphologies determined by Ao-angios-
copy was assessed using « statistics. A significance
level of 0.05 was used and 2-tailed tests were applied.

Results

This study recruited 37 patients with a mean age
of 67 years, and 83.8% were men. We were able to
observe and evaluate atherosclerotic changes from the
aortic arch to the common iliac artery for all patients.
No complications, such as acute aortic injury, stroke,
acute renal failure, acute limb injury, blue toe syn-
drome, or abnormal changes in laboratory data
occurred during aortic angioscopic examination or for
9 months after the procedure. Baseline demographics
are reported in Table 1. A case of the patient with aor-
tic vulnerable plaques identified by Ao-angioscopy is
presented in Fig. 1.

Prevalence and Distribution of Aortic Plaques with
Aortic Angioscopy

Atherosclerotic changes of the aorta were identi-
fied in all patients by using angioscopy. The frequency
of aortic plaques (yellow plaque, thrombus, or rup-
tured plaque) was the greatest at the IAA of the aorta
(»<0.001) (Fig.2). The prevalence of intense yellow
plaques and thrombi was the greatest at the IAA of the
aorta, although there was no significant difference in
the prevalence of ruptured plaques between the seg-
ments of the aorta (Fig.3). The maximum yellow
grade (Fig.4A), the number of intense yellow plaques

(Fig.4B), ruptured plaques (Fig.4C), thrombi
(Fig.4D), and total number of vulnerable plaques
(Fig.5) were the greatest at the IAA of the aorta (p<
0.001, <0.001, 0.021, <0.001, <0.001, respec-
tively) (Figs. 4 and 5).

Relationship between Patient Characteristics and
Aortic Angioscopic Findings According to the Total
Number of Vulnerable Plaques in the Whole Aorta

The frequency of DM and PAD was significantly
higher in the high vulnerable plaque group. Use of
OHA and insulin was higher in the high vulnerable
plaque group. Use of statin or antihypertensive drugs
did not differ significantly in the two groups. Labora-
tory data were not significantly different in the two
groups. According to the coronary angioscopic find-
ings, the presence of thrombi and yellow plaques was
not significantly different in the two groups. Multi-
variate analysis indicated that the prevalence of DM
and PAD was an independent predictor for high vul-
nerable plaque group (Tables 1 and 2).

Intra- and Interobserver Agreement

Intra- and interobserver agreement values were
good regarding the identification of Ao-angioscopic
findings (atheromatous plaque: intraobserver variabil-
ity, K =0.95; interobserver variability, x =0.82).

Discussion

Aortic plaques were the most frequent and most
severe at the IAA of the aorta. The total number of
vulnerable plaques in the whole aorta was associated
with the prevalence of DM and PAD, and the use of
OHA and insulin.

To the best of our knowledge, this is the first
study to evaluate the distribution of aortic plaques in
each segment of the aorta 7z vivo, and the relation-
ships between the severity of aortic plaques and ath-
erosclerotic risk factors using Ao-angioscopy. Our first
main finding was that atherosclerotic changes in the
aorta could be detected 77 vivo, by using Ao-angios-
copy. This new modality safely and effectively identi-
fied atherosclerotic changes of the aorta within the
aortic arch and common iliac artery. Although athero-
matous plaques of the aorta, such as plaque ruptures,
can be detected using pathological and open surgical
approaches, it has previously been difficult to detect
aortic plaques 77 vivo” '°. Historically, angioscopy for
the coronary artery was developed to detect vulnerable
plaques as intensive yellow plaques or thrombi, and to
predict a cardiovascular event' ' '®. Our findings
suggest that angioscopy could also evaluate plaque
instability in the aorta.
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Table 1. Baseline characteristics

All (N=37) VP in whole aorta VP in whole aorta p value
0-11 (N=25) >12 (N=12)
Age 67.3%+9.8 66.3+10.9 69.4+6.9 0.38
Gender, male 31 (83.8) 22 (88.0) 9 (75.0) 0.33
LV ejection fraction 57.6+15.6 55:31£1919 62.2+13.7 0.09
Diabetes mellitus 28 (75.7) 10 (40.0) 10 (83.3) 0.01
Hypertension 22 (59.5) 19 (76.0) 9 (75.0) 0.95
Dyslipidemia 27 (73.0) 14 (56.0) 8 (66.7) 0.53
Smoking history 6 (16.2) 18 (72.0) 9 (75.0) 0.85
Hemodialysis 6(16.2) 5 (20.0) 1(8.3) 0.34
OMI 9 (24.3) 8 (32.0) 1(8.3) 0.093
Past stroke 3(8.1) 2 (8.0) 1(8.3) 0.97
PAD 8 (21.6) 2 (8.0) 6 (50.0) 0.005
Medications
Aspirin 36 (97.3) 25 (100.0) 11 (91.7) 0.13
Dual antiplatelets 35 (94.6) 24 (96.0) 11 (91.7) 0.6
Ca-Blocker 14 (37.8) 7 (28.0) 7 (58.3) 0.077
ACE-I/ARB 21 (56.8) 14 (56.0) 7 (58.3) 0.89
Diuretics 7 (18.9) 5 (20.0) 2 (16.7) 0.81
Statin 33 (89.2) 22 (88.0) 11 (91.7) 0.73
OHA 16 (43.2) 8 (32.0) 8 (66.7) 0.046
Insulin 8 (21.6) 2 (8.0) 6 (50.0) 0.005
Laboratory data
Creatinine (mg/dl) 0.94 (0.79-1.23) 1.0 (0.8-1.3) 0.8 (0.7-1.2) 0.3
eGFR (ml/min/1.73 m?) 56.2+29.1 53.7%30.9 61.5+25.2 0.45
HbAlc (%) (JDS) 6.4%1.0 62%0.9 6.8+1.1 0.08
HDL-C (mg/dl) 445+11.9 44.1+12.7 453%10.5 0.78
LDL-C (mg/dl) 78.6+25.5 75.3£24.6 85.4%27.1 0.26
Triglyceride (mg/dl) 145.5+90.2 142.0+98.6 152.8+73.0 0.74
hs-CRP (mg/dl) 0.12 (0.06-0.31) 0.12 (0.09-0.31) 0.12 (0.05-0.32) 0.81
BNP (pg/dl) 71.2 (33.2-150.5) 75.7 (24.2-166.0) 49.3 (34.9-108.9) 0.21
Coronary angioscopy findings
Yellow grade (2-3) 8 (48.6) 1 (44.0) 7 (58.3) 0.41
Thrombi 16 (43.2) 1 (44.0) 5 (41.7) 0.89

Data are presented as 7 (%), mean = SD, or median (IQR).

ACE-], angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BN, brain natriuretic peptide; Ca, calcium;
eGFR, estimated glomerular filtration rate; HDL-C, high-density lipoprotein cholesterol; hs-CRP, high-sensitivity C-reactive pro-
tein; LDL-C, low-density lipoprotein cholesterol; LV, left ventricular; OHA, oral hypoglycemic agent; OMI, old myocardial infarc-

tion; PAD, peripheral artery disease; VP, vulnerable plaque.

Another finding was that aortic plaques identi-
fied using Ao-angioscopy were observed more fre-
quently and were more severe at the IAA. These results
were consistent with previous studies using conven-
tional modalities or pathology. The prevalence and
number of aortic plaques varies from segment to seg-
ment, and aortic plaques were much common and
severe at the IAA in particular'” 2. However, many
studies using conventional modalities have assessed
wall thickness, calcification, or superficial irregularity
as factors of aortic atherosclerosis?”, but have not fully
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evaluated the quality of aortic plaque in vivo. In a
report by DeBakey ez al., atherosclerotic occlusive dis-
ease was most common in the IAA segment and iliac
arteries?”. Aortic aneurysms, as well as severe athero-
matous lesions, have been reported to contain the
most frequent number of plaques at the TAA™ 2.
Atherosclerosis and aneurysm at the IAA tended to
progress, because of the influence of hemodynamic
mechanisms. The preferential growth of atheroscle-
rotic plaques at the IAA has been attributed to varia-
tions in blood flow and wall shear stress®* 9.
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Fig.1. A representative case of aortic vulnerable plaques with Ao-angioscopy

A 75 year-old-female patient had effort angina pectoris, diabetes mellitus, and peripheral artery disease. She had been using rosuvas-
tatin and insulin. Her low-density lipoprotein level was 109 mg/dL and HbAlc level was 7.0%. She was diagnosed with a chronic
total occlusion lesion and intense yellow plaques identified by coronary angioscopy. We then performed aortic angioscopy immedi-
ately after percutaneous coronary intervention. We were able to observe several aortic plaques across the aorta.

Aortic angioscopic findings are shown below.

*1. aortic arch: *2. descending thoracic aorta: *3. suprarenal abdominal aorta: *4. infrarenal abdominal aorta: *5. common iliac artery
=(Maximum yellow grade) 3:2:2:3:2

= (Number of intense yellow plaque) 1:0:0:2:0

= (Number of ruptured plaque) 1:0:1:2:0

=(Number of thrombi) 1:0:0:2:2

There were 12 vulnerable plaques in whole aorta.

==

Aortic arch Desce.nding N=37
thoracicaorta
Aortic Plaques

Presence

Fig.2. Distribution of all ath-
hsence erosclerotic plaques at
each segment of the aorta

All atherosclerotic plaques were
defined as yellow plaque, thrombus,
or ruptured plaque.

Data are presented as 7 (%). The
Suprarenal Infrarenal Common frequency of aortic plaques was the

abdominalaorta abdominal aorta iliac artery greatest at the [AA in the aorta (p<
*4f

x3

0.001).

*1 (aortic arch); *2 (descending
thoracic aorta); *3 (suprarenal
18 abdominal aorta); *4 (infrarenal
(49%) abdominal aorta); *5 (common
' iliac artery).

*1 vs. "4, p<0.001; *2 vs. *4,
»=0.017; *3 vs. *4, p=0.003; *4
vs. *5,p< 0.001.
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Aortic Descending Suprarenal Infrarenal Common
arch thoracic  abdominal abdominal iliac
aorta aorta aorta

100%

(©

Aortic Descending Suprarenal Infrarenal Common
arch thoracic  abdominal abdominal iliac
aorta aorta aorta artery

100% 100 %
A) (B)
p=0.001 =022
50 50
] 10 / 8

e R i Descending Suprarenal Infrarenal Common
arch  thoracic  abdominal abdominal iiac
aorta aorta aorta artery

N=37

Presence
Absence

Fig.3. The prevalence of intense yellow plaques (A), ruptured plaques (B), and thrombi (C) at each segment of the

aorta

Data are presented as number (%).

We also found that DM and the use of OHA
and insulin were more common in patients with
severe atherosclerosis of the aorta. It is well docu-
mented that DM and the use of OHA and insulin are
atherosclerotic risk factors® 2. Aortic angioscopy
showed that the frequency of DM in patients with
aortic ruptured plaques was higher than in patients
without ruptured plaques'”. Insulin resistance dis-
turbs vascular endothelial function and induces
inflammatory cytokines, and hyperglycemia induces
polyol accumulation, oxidative stress, formation of
advanced glycation end products, and stimulation of
activation pathways such as protein kinase C. These
factors are implicated in the progression of atheroscle-
rosis?> 29

Another finding of our study was that PAD was
more common in patients with severe atherosclerosis
of the aorta. One previous study reported that the
presence of an abdominal aortic aneurysm was
detected using abdominal ultrasonography in 14%
patients with PAD?. Calcification of the thoracic
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aorta is a risk factor for PAD*®. PAD is an indepen-
dent predictor of cardiovascular disease, reflecting sys-
temic atherosclerosis?. The prevalence of PAD was
sharply age-related, with patients in their 70s being >
10% more likely to have PAD compared to patients in
their 60s®”, whereas aortic atherosclerosis began in
youth®". If PAD has already occurred, careful man-
agement not only of the PAD but also for the aortic
disease may be necessary because of the possibility that
the atherosclerotic lesion of the aorta has also pro-
gressed. In addition, one abdominal ultrasound study
showed that lower extremity embolic arterial occlusion
occurred due to vulnerable plaques of the abdominal
aorta®?. Aortic ruptured plaques detected using Ao-
angioscopy were commonly scattered, and their
dimensions were smaller than previously recognized'".
We speculate that one of the mechanisms behind PAD
might be related to gradual progression of asymptom-
atic subclinical accumulation plaque embolism.

We were able to observe various types of athero-
sclerotic plaques using Ao-angioscopy, including
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(A) p=0.005 N=37 B) , N=37
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arch I i bdominal bdominal iliac artery arch thoracic abdommmal  abdominal iliac artery
aorta aorta aorta aorta aorta aorta
N=37 N=37
p<0.001
(C) P=0.021 (D) I 1 p=<0.001
p=0.002
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Aort}lc Delscelnd_mg S‘u l‘,' ra.rem‘l [:] A are_llall ]Fommon 0 Aortic Descending  Suprarenal Infrarenal Common
archh ” rta ot Iac artery arch thoracic abdominal abdominal iliac artery
aorta a0 aorta aorta aorta aorta

Fig.4. The maximum yellow grade (A), the number of intense yellow plaques (B), ruptured plaques (C), and

thrombi (D) at each segment of the aorta

Data are presented as mean * SD.

2<0.001 p<0.001
I 1
p=0.004
r
p<0.001 p<0.001
r r 1
5
4
3
2
1
1 1 .6 1 9 3 2 0. 3
0 -
Aortic Descending Suprarenal Infrarenal Common
arch thoracic abdominal abdominal Iliac artery
aorta aorta aorta

Fig.5. The number of vulnerable plaques at each segment of the aorta

Data are presented as mean * SD.
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Table 2. Factors associated with number of VP in whole aorta (> 12)

OR 95% CI p-value
Univariate logistic regression analysis
Age 1.04 0.96-1.12 0.35
Diabetes mellitus 7.5 1.56-56.0 0.01
Dyslipidemia 1.57 0.38-7.18 0.53
Hypertension 0.95 0.19-5.29 0.95
OMI 0.19 0.01-1.27 0.093
PAD 11.5 2.08-93.9 0.005
hs-CRP 1.38 0.09-17.2 0.19
Presence of YP in the coronary 1.78 0.45-7.54 0.037
Multivariate logistic regression analysis
Diabetes mellitus 6.84 1.20-62.8 0.029
PAD 10.5 1.62-106.1 0.013

CI, confidence interval; hs-CRP, high-sensitivity C-reactive protein; OMI, old myocardial infarction; OR, odds ratio;
PAD, peripheral artery disease; VB, vulnerable plaque; YB, yellow plaque.

intense yellow plaques, ruptured plaques, and
thrombi. However, the clinical significance of aortic
vulnerable plaques detected using Ao-angioscopy
remains to be clearly understood. Severe atheroscle-
rotic plaques contribute to the development of aortic
aneurysms or penetrating atherosclerotic ulcers, due to
weakening and thinning aortic wall>?. In the present
study, we observed many intimal injuries of the aorta,
but did not observe any acute aortic syndromes, such
as ruptured aneurysm or dissection. In one angio-
scopic case report, aortic atherosclerotic changes with
subintimal hemorrhage and peeled intima that were
partly detected by Ao-angioscopy had progressed to a
large cavity after 2 years?®. We have not fully evalu-
ated on how aortic plaques identified using Ao-angios-
copy will progress in vivo or what clinical events may
occur as a result of these aortic plaques. Aortic plaques
observed with Ao-angioscopy, which is capable of
detailed atherosclerotic assessment, might lead to car-
diovascular events with time. Aortic plaques may be a
source of aortogenic embolism. Komatsu ez al
reported that atheromatous material, including cho-
lesterol crystal, was observed in the sampled blood
that included a scattered puff from aortic ruptured
plaque detected by Ao-angioscopy. They suggested
that the asymptomatic subclinical accumulation
plaque embolism might cause gradual asymptomatic
organ insufficiency, including the brain. Aortic rup-
tured plaques may be vulnerable and may relate to
cardiovascular events.

Another important finding was that patients
with the many vulnerable plaques in the whole aorta
may be at high risk of future aortic events. Patients
with the many vulnerable plaques had a high preva-
lence of DM and PAD, which were related to the pro-
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gression of atherosclerosis including the aorta. Evalua-
tion of vulnerable aortic plaques according to the total
number of vulnerable plaques in the whole aorta may
enable risk stratification for cardiovascular events.

Study Limitations

Several limitations of this study should be
acknowledged. This was a small sample sized, single-
centered, retrospective study. A larger scale study is
needed to more accurately assess aortic plaques identi-
fied by Ao-angioscopy. Some selection bias may exist
because we included patients who underwent PCI and
angioscopy of both the coronary artery and the aorta,
and excluded several types of coronary lesions, several
clinical settings, and observations at the ascending
aorta. Previous studies have shown that severe athero-
sclerosis was not observed at the ascending aorta'’.
Therefore, we suppose that exclusion of observations
at the ascending aorta did not have a large impact on
the result. Aortic atherosclerosis has been reported as a
significant marker for coronary artery disease'®'® 2",
but our study did not show any relationships between
aortic atherosclerosis and coronary angioscopic find-
ings. One of the reasons may be that the aortic plaques
identified using Ao-angioscopy were in a subclinical
stage. Another possibility was the insufficient evalua-
tion of the coronary artery with angioscopy. Ideally,
we should have observed the three vessels of the coro-
nary artery. In additionally, our data did not include
aortic plaques in patients without coronary artery dis-
ease. Further studies are needed to assess the relation-
ship between atherosclerosis of the aorta and the coro-
nary artery. Our aortic observational method may not
have been able to detect all plaques in the aorta and to
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observe the entire aorta. We tried to quantitatively
evaluate all aortic plaques as accurately as possible by
using our method. In order to minimize the influence
of this limitation, we chose the approach site as the
femoral artery in all the cases, and performed an
observation method in which the catheter was rotated

and lowered at a constant speed, as previously
described .

Conclusions

Aortic atherosclerosis identified by non-obstruc-
tive angioscopy was the most severe at the IAA, and it
was associated with DM and PAD in patients with
stable angina pectoris. The detailed evaluation of aor-
tic atherosclerosis using Ao-angioscopy may elucidate
the mechanisms behind critical aortic diseases, such as
those caused by aortic atherosclerosis. In the clinical
setting, non-obstructive angioscopy may help physi-
cians identify patients at high risk for future aortic
events.
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