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Abstract

Peripheral vascular disease is often complicated with ischemic heart disease and is associated with
increased cardiac mortality. Latent progression of sclerotic changes in the arteries supplying the lower
extremities is often present but undiagnosed. We examined the influence of sclerotic changes of the iliac
arteries on the late outcome in 79 patients with ischemic heart disease. Lower abdominal aortography was
performed at the time of cardiac catheterization between December 1989 and January 1991.

The degree of sclerotic change in the iliac arteries was assessed according to aortography findings such
as stenosis, dilatation or bend, with higher scores representing more advanced sclerosis (aortography
score). The mean aortography score of all patients was 5.8 +4.6. The patients were followed up for 4.4 =
1.2 years to monitor the occurrence of cardiac events (cardiac death, acute myocardial infarction, coro-
nary bypass surgery, or coronary angioplasty for new lesion).

The cardiac event-free rate at 5 years was 76.6% in the high score group (32 patients with scores of 6
or more) and 92.9% in the low score group (47 patients with scores of 5 or less). The difference was
significant (p=0.007) by log-rank test. The hazard rate of the aortography score for predicting risk of
cardiac event was 1.11 by the Cox proportional hazards model (95% confidence intervals : 1.01-1.23,
p=0.039). When the analysis was adjusted for coronary bypass surgery as primary therapy, the number
of diseased coronary arteries, or the presence of peripheral vascular disease, similar results were
obtained.

In conclusion, more severe sclerotic change in iliac arteries is associated with a higher incidence of
cardiac events in patients with ischemic heart disease.
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to obstructions of the arteries supplying the lower
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Peripheral vascular disease is usually called arte-  heart disease'®. Generalized atherosclerosis seems
riosclerosis obliterans in Japan, and is attributable  to be a common background of peripheral vascular
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Selected abbreviations and acronyms

CABG=coronary artery bypass graft
PVD =peripheral vascular disease

SVD=single-vessel disease

disease and ischemic heart disease. Peripheral vas-
cular disease has been reported to increase cardiac
mortality'*”®, Symptoms of peripheral vascular
disease appear when the reduction of blood flow
through diseased artery becomes critical. Latent
progression of sclerotic changes often occurs in the
arteries supplying the lower extremities before this
disease can be diagnosed. This prospective study
investigated whether the prognosis of patients with
ischemic heart disease is related to the extent of
sclerotic changes in the iliac arteries, irrespective of
whether a definite diagnosis of peripheral vascular
disease had been made.

SUBJECTS AND METHODS

Patients

This study included 79 of 91 consecutive patients
who underwent diagnostic cardiac catheterization
for ischemic heart disease for the first time between
December 1989 and January 1991 in our depart-
ment. Six patients without organic coronary lesions
and another six patients lost to follow-up within 6
months were excluded. Written informed consent
was obtained from all patients.

Aortography score

Diagnostic cardiac catheterization included coro-
nary angiography, and lower abdominal aortogra-
phy was also performed in the anteroposterior pro-
jection.

The degree of sclerotic change was scored based
on the findings of aortography. Contrasted arteries
were divided into seven segments : the lower ab-
dominal aorta, right and left common iliac arter-
ies, right and left external iliac arteries, and right
and left internal iliac arteries. Each segment was
scored as follows : occlusion, 6 points; stenosis by
99-91%, 5 points; 90-76%, 4 points; 75-51%, 3
points; 50-26%, 2 points; and 25% or less, 1 point.
A bend (more than 90 degrees) or dilatation (more
than 1.5 times the reference diameter) was scored
for an additional 1 point for each. The sum of scores
from all seven segments was defined as the aorto-

graphy score of the patient (Fig. 1). The scoring was
done by two experienced cardiologists who were
blinded to the clinical characteristics, including
coronary angiography findings or late outcome of
the patients.

The mean aortography score of all 79 patients
was 5.8 +4.6. Patients with an aortography score of
5 or less (n=47) and those with 6 or more (n=32)
were grouped as the low score group and the high
score group (Fig. 2, Table 1).

Coronary angiography evidence of stenosis by
more than 75% was considered to be a significant
coronary lesion.

Follow-up

The date of diagnostic cardiac catheterization
was the start of observation. Survival was calculated
to cardiac death, including sudden death, whereas
non-cardiac death was not included. Cardiac events
were counted in the remote period, when cardiac
death or acute myocardial infarction occurred, or
coronary bypass surgery or coronary angioplasty for
a new lesion was performed. Coronary angioplasty
for restenosis of a lesion was not considered a car-
diac event. The patients were followed up for 4.4+
1.2 years (range : 0.4-5.7 years).

Statistical analysis

Variables are expressed as mean * standard de-
viation, and the unpaired #-test was used for com-
parisons between pairs of groups. The ¥? test was
used to analyze categorical data. The Kaplan-Meier
method was used to estimate the cardiac survival or
the cardiac event-free rate, and the log-rank test was
used to compare pairs of groups. The predictive
power of the aortography score for cardiac events
was examined by univariate analysis by the Cox
proportional hazards model. A p value of less than
0.05 was considered statistically significant.

RESULTS

Baseline clinical characteristics at entry

Patients in the high score group were older than
those of the low score group. The proportion of pa-
tients who underwent coronary intervention includ-
ing angioplasty or bypass surgery as primary
therapy at entry was not different between the two
groups. Cigarette smoking was more prevalent in
the high score group, although the prevalence of
other risk factors were not different (Table 1).
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Finding Points
Occlusion 6
Stenosis 99-91% 5 Fig. 1 Scoring of the degree of sclerotic changes in lower ab-
90-76% 4 dominal aorta and iliac arteries
75-51% 3 The aortogram was divided into seven segments: the
50-26% 2 lower abdominal aorta, right and left common iliac arter-
| 2Es ies, right and left external iliac arteries, and right and left
=25% 1 internal iliac arteries. Occlusion, stenosis, bending (more
None 0 than 90 degrees), and dilatation (more than 1.5 times ref-
Bend Plus 1 erence diameter) in each segment were counted for scor-
. ; ing. The sum of the scores from seven segments was de-
Seven segments Dilatation Plus 1 fined as the aortography score.
- Table 1 Baseline clinical characteristics
Low score group
ﬂ —\ Low score High score
—
%) i roup (n=47) group (n=32)
€ 124 High score group group{ S
)
b= | Aortography score =5 =6
= (mean=SD) (2.9+1.5) (10.1%+4.2)
g 8- Age (yr) 57.1+8.1 67.9+5.7*
-g g Male gender 37 30
=) Previous MI 36 24
Z 44 .
Coronary lesion
s Single-vessel 29 13
0 Multivessel 18 19
0 5 10 15 20 Primary coronary intervention
Aortography score Angioplasty 11 5
Fig.2 Histogram of aortography score Bypass surgery 6
The low score group consisted of 47 patients with aortography Risk factors
scores of 5 or less, and the high score group consisted of 32 Hypertension 22 18
patients with scores of 6 or more. Hyperlipidemia 21 12
Diabetes mellitus 8 9
. 4 Smoking 35 30%
Cardiac survival Peripheral vascular disease 0 7%

Six patients suffered cardiac death, including
four patients who died of apparent cardiac causes
and another two with sudden death. Four patients
were in the high score group and two in the low
score group, although the difference in survival be-
tween the two groups was not significant (Fig. 3).

Cardiac event-free rate

Cardiac events occurred in 11 patients, including
cardiac death in 6, non-fatal acute myocardial
infarction in 1, coronary bypass surgery in 1, and
coronary angioplasty for a new lesion in 3. The inci-
dence of cardiac events in the high score group was
higher than in the low score group, and the differ-
ence in the cardiac event-free rate between the two
groups was significant (»p =0.007; Fig. 4, Table 2).
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*p<0.01, “p<0.05 vs low score group.

When patients who underwent coronary bypass sur-
gery as primary therapy were excluded, the analysis
also showed a significant difference in the cardiac
event-free rate between the two groups (p=0.002;
Table 2). When only patients with single-vessel
coronary disease were included in the analysis, the
cardiac event-free rate was also lower in the high
score group than in the low score group (p=0.032;
Table 2). If the seven patients with a definite diag-
nosis of peripheral vascular disease were excluded
from the high score group, the difference in the car-
diac event-free rate between the two groups was the
same (p=0.010; Table 2).
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Fig.3 Cardiac survival of each group by Kaplan-Meier analysis

Five-year survival rate was 95.6% in the low score group and
89.2% in the high score group.
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Fig.4 Cardiac event-free rate of each group by Kaplan-Meier analy-
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The difference was significant by log-rank test.

Aortography score and cardiac events

The Cox proportional hazards model showed the
aortography score can be used as a predictor for the
risk of cardiac events, and the hazard rate was 1.11
per point of the score (95% confidence intervals :
1.01-1.23, p=0.039; Table 3).

The aortography score of 11 patients with cardiac
events was significantly higher than that of the car-
diac event-free patients (8.61+6.2 vs 5.4+4.1, p=
0.033; Fig. 5).

DISCUSSION

‘Peripheral vascular disease often coexists with
ischemic heart disease. The prevalence of intermit-
tent claudication is higher in patients with than in
those without ischemic heart disease”, and the
prevalence of ischemic heart disease is higher in pa-
tients with intermittent claudication®?. Coronary ar-
tery obstructions are frequently documented by

Table 2 Cardiac event-free rate

Cardiac event-free

rate (%) p value
(log-rank test)
3yr Syr
All patients (n=79)
L 95.6 92.9
c.>w score group 0.007
High score group 80.8 76.6
Without CABG (n=64)*
L 94.9 91.8
(.>w score group 0.002
High score group 73.9 68.2
SVD only (n=42)**
L 96.4 96.4
?w score group 6 0.032
High score group 84.6 74.0
Without PVD (n=72)"
Low score group 95.6 92.9 0.010
High score group 79.5 74.2 ’

*Exclusive of patients who underwent CABG as primary therapy,
**Patients with SVD, “Exclusive of patients with definite diagnosis of
PVD.

Table3 Aortography score for predicting risk of cardiac event by
Cox proportional analysis

Hazardrate 95% CI  p value
All patients (n=79) 1.11 1.01-1.23 0.039
Without CABG (n=64)* 1.14 1.03-1.26 0.013
SVD only (n=42)* 1.24 1.04-1.50 0.020
Without PVD (n=72)* 1.15 0.96-1.37 0.139

*See footnote in Table 2.
CI=confidence intervals.

coronary angiography performed before peripheral
vascular surgery*”. In the Framingham study, the
incidence of intermittent claudication was greater in
a cohort consisting of patients with than in those
without coronary heart disease, and the incidence of
coronary heart disease was greater in a cohort with
intermittent claudication®. Generalized atheroscle-
rosis seems to be a common underlying background
shared by peripheral vascular disease and ischemic
heart disease. Risk factors of arterial sclerosis influ-
ence both diseases®, although the significance of
each risk factor is somewhat different between the
diseases'?.

These diseases are also associated in their prog-
noses. Among patients with intermittent claudica-
tion, the death rate was higher in a subgroup with
evidence of ischemic heart disease®. After an opera-
tion for peripheral revascularization, the incidence
of cardiac events is higher in patients with than in
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Fig. 5 Comparison of aortography score between patients who en-
countered cardiac events and cardiac event-free patients

those without ischemic heart disease'®.

On the other hand, the presence of peripheral vas-
cular disease leads to a less favorable prognosis. In
the general population, overall mortality and car-
diac mortality are higher in those who have inter-
mittent claudication'->® or noninvasively diagnosed
peripheral vascular disease”® than in those who do
not. In patients with ischemic heart disease after
coronary bypass surgery, late mortality and the car-
diac event rate are higher in the subgroup with pe-
ripheral vascular disease'!'?.

Thus, peripheral vascular disease could be one of
the predictors of late outcome in patients with
ischemic heart disease. However, symptoms of pe-
ripheral vascular disease begin relatively late in life,
and sclerotic changes in the iliac arteries or lower
peripheral arteries may exist latently before symp-
toms or detectable impairment of flow appear, espe-
cially in patients with other arterial sclerotic disor-
ders such as ischemic heart disease. In the present
study, we examined the influence of the degree of
sclerotic changes derived from findings of lower
abdominal aortography on the late outcome in pa-
tients with ischemic heart disease, irrespective of
whether or not a definite diagnosis of peripheral
vascular disease has been made. The degree of scle-
rosis was expressed by the aortography score, and
the cardiac event rate was significantly higher in the
high score group than in the low score group. The
proportional hazards model showed the aortography
score could be a predictor of cardiac events. More
severe sclerotic changes in the lower abdominal
aorta and iliac arteries were associated with a higher
cardiac event rate in patients with ischemic heart
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disease.

The cardiac events included in this study were
cardiac death, acute myocardial infarction, coronary
bypass surgery, and coronary angioplasty for a new
lesion. Their occurrence might be related to the pro-
gression of coronary arterial sclerosis. Coronary
angioplasty for restenosis of an old lesion was not
considered to be a cardiac event to avoid bias attrib-
utable to the original angioplasty, because it does
not reflect the natural course of coronary arterial
sclerosis.

There were seven patients with a definite diagno-
sis of peripheral vascular disease, all of whom be-
longed to the high score group. It is unlikely that the
inclusion of these seven patients per se was respon-
sible for the statistical difference in prognosis be-
tween the two groups, because the cardiac event-
free rate was still lower in the high score group
when these seven patients were excluded from the
analysis.

Coronary bypass surgery is generally accepted to
improve the prognosis of ischemic heart disease re-
gardless of the presence or absence of peripheral
vascular disease>'13!'9, whereas the influence of
percutaneous transluminal coronary angioplasty on
the late outcome of ischemic heart disease is both
limited and controversial'®. To determine the effect
of bypass surgery, we analyzed the subgroup ex-
cluding those who underwent coronary bypass op-
eration, and similar results with better statistical val-
ues were obtained.

Patients with less severe coronary lesions are ex-
pected to have a better prognosis than those with
more severe lesions. So, analysis limited to patients
with single-vessel coronary disease is also of inter-
est. The association between sclerotic changes of
the iliac arteries and the cardiac event rate was also
shown to be significant.

On cardiac mortality, however, the influence of
the degree of sclerosis in the iliac arteries did not
reach statistical significance. This suggests that the
subclinical extension of arterial sclerosis has less
power to predict cardiac mortality than the presence
of a definite diagnosis of peripheral vascular dis-
ease. The small number of patients studied may also
contribute to the lack of significance, which is a
limitation of the present study.

Another limitation is the distinct difference in age
between the two groups in this study. Although age
itself was not predictive of cardiac event rate by
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univariate analysis (hazard rate : 1.05, p=0.219),
the extent of sclerosis in the lower abdominal aorta
and iliac arteries, which is represented by the
aortography score, is not independent of age or risk
factors, and would reflect generalized arterial scle-
rosis.

Our results suggest that the progression of coro-
nary lesions might be faster in patients with already
advanced systemic arterial sclerosis. Although
lower abdominal aortography itself is an invasive
examination, it is very easy to include this proce-
dure at the time of routine cardiac catheterization
study. Information about iliac arteries has implica-
tions for predicting the late outcome of patients with
ischemic heart disease.

CONCLUSIONS

In patients with ischemic heart disease, the extent
of sclerotic changes in the iliac arteries and lower
abdominal aorta has a predictive value for the inci-
dence of cardiac events including coronary
angioplasty for a new lesion, coronary bypass sur-
gery, acute myocardial infarction, and cardiac
death.
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