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Summary

To ascertain the correlation between arteriosclerosis obliterans (ASO) of the lower extremities and
coronary artery disease (CAD), 69 patients with lower extremity ASO were observed. Based on clini-
cal symptoms, the patients were categorized as group A: 52 with intermittent claudication and group
B: 17 with angina pectoris. All patients underwent angiography of both lower extremities and the
heart.

Results were as follows:

1. In group A, 33 patients had significant coronary stenosis with single (16 cases), double (12
cases) and triple (five cases) vessel disease. Sixteen patients had histories of myocardial infarction and two
had vasospastic angina. In group B, 15 patients had significant coronary stenosis with single (five cases),
double (six cases) and triple (four cases) vessel disease including two cases involving the left main
trunk. Six patients had histories of myocardial infarction and two had vasospastic angina.

2. Electrocardiography revealed that 37 patients in group A and 14 patients in group B had
abnormal ECGs as abnormal Q waves and ST-T changes. However, 10 patients in group A and three
patients in group B had significant coronary stenosis despite their normal ECGs.

3. According to the sites of stenotic lesions, all 69 patients with ASO were classified in four types;
as diffuse, pelvic, ilio-femoral and femoral. The incidence of CAD did not differ among these four
types.

4. In group A, 38 patients experienced revascularization of ASO; 36 cases by bypass grafting,
and two by percutaneous transluminal angioplasty (PTA). Ten patients received cardiac revasculariza-
tion including three cases with coronary artery bypass graft (CABG) and seven cases with percutaneous
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transluminal coronary angioplasty (PTCA). In group B, 13 patients received revascularization of ASO
with bypass grafting. Eleven patients had coronary revascularization including seven cases with CABG

and four cases with PTCA.

5. Fourteen of the 69 patients received revascularization for both ASO and CAD.

In conclusion, there is a highly significant coincidence of CAD in patients with ASO, and CAD
is often silent. These data indicate that routine coronary angiography is necessary for detecting and
preventing CAD in all patients with ASO. Coronary artery revascularization, especially PTCA,
can be indicated prior to lower extremity revascularization.
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Table 1. Incidence and clinical findings of coronary artery disease in patients with ar-
teriosclerosis obliterans of the lower extremity

Coronary angiographic findings

Group A (n=52)

Group B (n=17) Total (n=69)

Male: Female
History of myocardial infarction
Vasospastic angina
Coronary stenosis <50%
50%= <75%
75%<

1 vessel

2 vessels

3 vessels

Left main trunk
60% =<
0% < <60%
=40%

Ejection fraction

47:5 17:0 64:5
16 (30.8) 6 (35.3) 22 (31.9)
2 (3.8) 2 (11.8) 4 (5.8)
17 (32.7) 1 (5.9) 18 (26.1)
2 (3.8) 1 (5.9 3 (4.3)
33 (63.5) 15 (88.2) 48 (69.6)
16 5 21
12 6 18
5 4 9
0 2 2
36 (69.2) 8 (47.1) 44 (63.8)
11 (21.2) 7 (41.2) 18 (26.1)
5 (9.6) 2 (11.8) 7 (10.1)

Group A: presented mainly with intermittent claudication; Group B: presented mainly with attacks of

ischemic heart disease.

69 i, FELEHIREZ B2 b DI 48 4
(696%) TH Y, > bEEIREF 29 fil ci@F %
HHTni.

2. T ASO L{hOESERFTR & DXILE

Table 1 1z Tk ASO I T B DL
KETR %P L 7.

1. E=ERHER: EEERHEN 60% Lo
U EE A+ o, A BET 36 41 (69.2%),
B #T 841 (47.1%) oFt 444 (63.8%) »IFE
Lic. —J5, ERHERA 40% LT oOEEEIR T4
E A BESHI (96%), B #2441 (11.8%) wF7
Bl (10.1%) AMFEFEL 2.

2. DFEEEOAOHAE : 2R L ULERE
DRE Q EOFAERLFEiBEZD LR YT
DFFEEOBELHE,® b filix, A B 16 4
(30.8%), B &% 6 45 (35.3%) D3t 22 4] (31.9%) T
H 2T,

ROEBARRIERIOLER ST ER#3Eok
Y, ergonovine maleate 5z X v FEIRMNE
LAEEETERMEAEC I, A B 2 f
(3.8%), B 24 (11.8%) w44 (5.8%) 771E

Liz. 204613 2R 2B 2B i
» otz

3. LEREROLBEE

Table 2 1z Tk ASO EFOLERES OH
BURE * 1. BE Q iz A #1644 (30.8%),
B #64] (353%) mFt 2241 (31.9%) ic@EH b
e, B% Qkzftbiwv ST-T B¥, A B
13 f1) (25.0%), B £ 7 i (41.2%) oF 20 4
(29.0%) WfFfEL . REHHRLERFIRASERE
HThohlix, A #1541 (28.8%), B 7 3 4
(17.6%) D18 45 (26.1%) L 14 fEfE L. =
D5, Ao 104 B gEo 3 flicEBIIRE
Lk, AELRBREREERD .

4. TH ASO OREHLLIIZ A - BHRBEDNS

BHRRE

Table 3 |z T ASO % 4 BEic/H8E LB
DEBIRRE D EOHREL . 4 BlLi, @
Diffuse #; JRZE > EEWABIAR b BEEBIRIC £
THEMIC RATWS, @ Pelvic #l; Ly v
v 2 fEREE S 5, EEKEIRD O RBEEIR :
TERAMBEBIIRIC T TRER D 5, @ llio-

— 105 —



H, Bk, TolH, @5

Table 2. Incidence of electrocardiographic abnormalities in patients with arterio-
sclerosis obliterans of the lower extremity

ECG findings Group B (n=17) Total (n=69)

Group A (n=52)

Normal ECG

15 (28.8) 3 (17.6) 18 (26.1)

10* 3% 13*
Abnormal Q 16 (30.8) 6 (35.3) 22 (31.9)
ST-T changes only 13 (25.0) 7 (41.2) 20 (29.0)
Arrhythmia or block 8 (15.4) 1 (5.9) 9 (13.0)

* patients with angiographically significant coronary artery stenosis.

Table 3. Incidence of coronary artery disease classified according to the angiographic
findings of the lower extremity arteries

Lower extremity : angiographic findings Group A (n=52) Group B (n=17) Total (n=69)

Diffuse type 5/7 (71.4) 2/2 (100) 7/9 (77.8)
Pelvic type 24/29 (82.8) 11/12 (91.7) 35/41 (85.4)
Ilio-femoral type 4/8 (50.0) 1/1  (100) 5/9 (55.6)
Femoral type 5/8 (62.5) 1/2 (50.0) 6/10 (60.0)

Table 4. Incidence of revascularizations in patients with arteriosclerosis obliterans of

the lower extremity

Revascularization Group A (n=52) Group B (n=17) Total (n=69)
Lower extremity artery 38 (73.1) 13 (76.5) 51 (73.9)
Bypass 36 13 49
PTA 2 0 2
Coronary artery 10 (19.2) 11 (64.7) 21 (30.4)
CABG 3 7 10
PTCA 7 4 11

PTA = percutaneous transluminal angioplasty ; CABG =coronary artery bypass grafting; PTCA =percutaneous

transluminal coronary angioplasty.
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Table 5. Clinical profiles of fourteen patients
with revascularizations of both the lower ex-
tremity artery and coronary artery

Case Age- Coronary Lower ext.rerr')ity
Sex revascularization  revascularization
1 61-M CABG 3 grafts F-F bypass
2 64-M PTCA 1 lesion A-P bypass
3 54-M PTCA 2 lesions I-I bypass
4 64-M PTCA 2 lesions A-I, F-P bypass
5 67-M CABG 2 grafts F-F bypass
6 61-M CABG 2 grafts F-F bypass
7 63-M CABG 3 grafts A-I bypass
8§ 63-M PTCA 1 lesion A-I bypass
9 66-M CABG 2 grafts I-I bypass
10 48-M PTCA 1 lesion A-I bypass
11 62-M PTCA 1 lesion A-I bypass
12 52-M CABG 5 grafts F-P bypass
13 56-M PTCA 1 lesion A-F bypass
14  49-M PTCA 1

lesion I-1 bypass

M=male; A=aorta; F=femoral artery; P=pop-
liteal artery; I=iliac artery.
Other abbreviations are the same as Table 4.

AT LT, FHOTEONRIE, EBIR A 52
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Fig. 1. Left coronary angiograms of Case 1.

A left coronary angiograms before PTCA (right
anterior oblique view), B: during PTCA, C: after
PTCA. The stenotic lesion of the left anterior
descending artery (arrow) was successfully dilated,
with leaving a residual 259, stenosis.
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Fig. 2. Angiogram of lower extremities of the
same case as in Fig. 1.

The left common iliac artery is completely occluded
in its proximal portion.
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Fig. 3. Angiograms of the coronary arteries and bypass grafts of Case 2.

A: Right coronary angiogram before CABG in the left anterior oblique view shows two 75%
stenotic lesions. B: Left coronary angiogram before CABG in the right anterior oblique view shows
a 759, stenotic lesion of the left anterior descending coronary artery and a 909, stenosis of the obtuse
marginal branch of the left circumflex artery. C: angiogram of the bypass graft to the right coronary

artery, D: the sequential bypass graft to the second diagonal branch and the left anterior descending
coronary artery. These grafts were patent.
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Fig. 4. Angiograms before and after the revascularization of lower extremity in the same
case as in Fig. 3.
Left: lower extremity angiogram reveals complete occlusion of the superficial femoral arteries

bilaterally.

Right: angiogram of the right femoro-popliteal bypass graft. Bilateral femoro-popliteal bypass graft-

ings were successfully performed.

WDIETHDHZ L ERE L.
RHLPENEBROR 7 )V —= v R L LT, &
R I OHEDANODERNMREIATXRTH %
Vecht &913, RMMERZE 50 Fl 54% 24
BOERICEFEFTREZAL, 12% SEBARR
ERpiECdh o LTW5b. ¥7z, Tomatis »?
i, FRZE D 48%, Hertzer 5% (3 41% 1T0E
PR EFRD TS
Km%fiiw$@7%6mﬁ5m@§ﬁﬁ%
Mt Rz@Rwlc. REFROS B ST-T Ko
KERH D DB IEK A 5 < ZkED BT & -
7. F7z, BATREZ L ILHEOERPIER
FTREE Lo 23 ¢, Sk EAER
AR NIFLE LTe. & b, EBARTLER S

B ETIREEOFERIEICHEN Th 512 b 2
»bb¥, Fik ASO f Mﬂiu@)ﬁﬁfﬁ?&ﬁﬁﬁi 1T
RARERFIDPE S FEHETZ. chbnzZ L vE
APt s &, Fhk ASO filoLERIC X ZD;@?}JHR
PrE TRkt 3 2 WIS b IER R b
TREBHRREALAE O FEAETBALANIC, MLt OR
DEDHEEE 2 it L e 2°% 5. Tomatis 52
1%, Aorto-iliac %! 49 {5 23 5] (47%), Femoro-
popliteal #4 23 f5ijrf 11 f5] (48%) (MR &
OLPEE DTS, Hertzer £33 Aorto-iliac
78 71 451 37 451] (52%) 1z, ¥H: o1 Aorto-iliac
0 37 e 23 51 (62%), Femoro—popliteal 7115
i Sl (33%) ICHEMPENEEB O EE®
ELTWS. ZoXkIZELTFE ASO < L

— 110 —



RREIC X Y BELREE AU 2 E %)
BhzslEZOND. BeoiTi, 4By
B L Th ASO 0EBIRRE »EHHRE IcE)
DEBIBOILLOOFEELELZEETIEAR
Mmofz. DT LiE, T ASO 238a, ©
NREZDOEITH A D & b EMEERE A

LTWB AR H 5 Z L 2R LTV 5.

TREROLTEEME, EE ATOLFO KR
RFEMEOESHICLI VAL TS, KHFETDH
69 fijeh 51 5] (73%) (< TR MATEEN & HEIT L
fe. BEARZ LIX, 209 b TRHEMERZFA
7l D 19% B X ORI % 3F % 72l 0 65%
ICEBIR D MATHENE LEL LI ETHS.
Bk Tix, ASO BFEOTHRIBEHIRFE DA
PEETHRESD LEDRATVWS. ThAbYL, Tk
MATHEFHFORYEOFE D 40~50% 3&
HLGEEOHRICE 2%, %7, TROTHE
BB OBRED 5 EAFRIT 60~70% ThHY,
EREDPRE D 55~65% Ttk R E DA
kBl EhTnaL,

Hertzer 593, Fhk ASO & EmihEE»
AP LTl Tid, EBIRMATERE S TRBIRMLIT
FRICELT? LBRTwWs. Zhid, EBRIML
THENE boLr LD EITLTRLZ LIZLDY,
TREBIIR AT B AR O LA R G R A TR T &
5z, BIVUTEBRLITEERZORMATH
LTS BIETLEAONDDTHS.
Hertzer 5913 ASO BEo 21% b ol ®
EEIRMITERANZBITL, BEFRARREL D
FTtwns.

4, EBINRMATERMN & Lt PTCA 2£<
BIFEh3X)iCkotz. ZEIRIBEBLIV2H,
JRE TIREBIIR S A S AATICELET 1AL L
THLShoob%. KERIBEIHI-ZDAIR
B, BYIERLTHEITTES LW HIFARD
5. Bx ORI TL, TEIRMITEEN & BITL
7z 21 f5ish, CABG 3 1045, PTCA iz 11 f5|T
bole. &%, PTCA »TFh ASO BF il
fFshaEEZEMTsLEXONS. #oT,

PAZEM: T R BHARTE(LIE & SESHARA B D BEE

PTCA o7 7u—Fl&E% BEFETS BERTLE
BIRMITHEE: EETILEND S LEX DL
3.
Pk, Thk ASO BF n# 2/3 wh B EBik
RENAPEL, ¥ 1/3 K EBIRMLITERSLE
R EBHELMIR o, Zhix, Tk ASO 4
TREBIREERENLATH 5 2 L 2 BHRT
5. %1, TRBIIRMATEENRE OTF5% It
DEBOAOFECELEShZZ LD, EE)
MRIRZE DABHEI T, BEIRLITEER L EET
REThBHEExOAE. it PTCA £Xx 5
EMATERE, 4%, ASO BEFIHEITSh S
ErEmntsLtExbhik.

B ¥

PFASEMEBIIRIE(LEE (ASO) & EBhREH (CAD)
DEBHRE R L OTRERIC O W TRE L 72,

51 TREBIRER B X ORBIRNEBIIRER ©
MREZHITLICTHE ASO 69fiTths. h
PHEBERCESWT, A B BSMERETE X5HR
L7524, B RE: Bofga EiFe L 17 flics
L

1. A BT 334 (64%) I EREBIRIRE
DEPEREDI. Zn5b, 1HERAX164], 2
BRB 124, SBERBISHITH 7. DFHE
EOFAEE 16 Flic, FEBHIREMEMROE R 2 6
IEEL. B g3 154 89%) ichH &R ES
TRREOSB R/, 1 BREESH, 28E
Bz 64, 3BRBIX 44T, EXBEHRER 2
BITHE L. DHEEOBAEER 6 flic, EBIIRE
FEMEPLLME % 2 FlICEB® Iz

2. LERBRECIE A B374# (17%), B &
1445 82%) icB% Q ¥, ST-T AR EDRE
BHRERD . THHRLERFTRPEE Th-
EFD DS, A BI04, B HIFIICEELE
RREZ AL TV

3. T ASO ZREMALRNIC 4 BITHEEL,
BEIRRE OMBHEICOW TR LY, FE
Eixhhote.

—111—



.@%#) HE» fﬂﬂi, (£33

4. A B 38 HliC TRCBIAR o MATHEN & e
fTL7c. WNERETEBINR S 290736 i, FEE
HBIARILERHT (PTA) 24iTd 5. EEIRMLITHE
BT 10 BT L. IR BEIIR S 2%
# (CABG) 3 fil, #EEAYEBIIRILIEN (PTCA)
7HITH5. B BT, 13 filic FTHREBIR A S
2%, 11 FhSEBIRMITREEN 2 fIT L. K
g1z CABG 74, PTCA 4 §5i<Tdh 5.

5. 14 filic FREBIAR ML4T B fi 38 & OV @SR M
THEROME & T L.

Pk, Th ASO m#FicidEssEwc CAD »
AT LAHEL MR o, —RREYIC, T
BIRMATREN % 04 ATk CAD &0 H &
KERENhS. chboz &b T ASO filic
i3, WHIREL LTEBREZILALEXLN
7z. %7z, CAD 4T3, FTREBINRIMITER
WL D bEBROLITHEENEEBESEIRETD
5. L<ic PTCA BFBEILPRVZ LD,
51 ASO BEICHEIESh 28T 5 L&
PR (9

X #

1) 38 1, FAMEE, CEIXE: EENIC IR
DOEMMECEEOME. BRI 20: 8-14, 1984

2) Tomatis LA, Fierens EE, Verbrugge GP: Evalua-
tion of surgical risk in peripheral vascular disease
by coronary arteriography: A series of 100 cases.
Surgery 71: 429-435, 1972

3) Hertzer NR, Young JR, Kramer JR, Phillips DF,
DeWolfe VG, Ruschhaupt WF III, Beven EG:
Routine coronary angiography prior to elective
aortic reconstruction: Results of selective myo-

cardial revascularization in patients with peripheral
vascular disease. Arch Surg 114: 1336-1344, 1979
4) DeBakey ME, Lawrie GM, Glaeser DH: Patterns
of atherosclerosis and their surgical significance.
Ann Surg 201: 115-131, 1985
5) BOFEA, /MAMER, EAAKR #, EORK, HL
Fik, o R, Rl g FREEZ, HPHE,
BA B BIRE M MERE IC 3 1) 5 BIRES)
MREEHEOZE. ANs Azt 31: 440445, 1983
6) Vecht R], Brandao E, Daskalakis K, Nicolaides
AN: Resting and effort ECG findings in patients
with peripheral vascular disease. J Cardiovasc
Surg 22: 305, 1981
Culter BS, Wheeler HB, Paraskos JA, Cardullo
PA: Assessment of operative risk with electrocardi-
ographic exercise testing in patients with peri-
pheral vascular disease. Am J Surg 137: 484490,
1979
McCabe C]J, Reidy NC, Abbott WM, Fulchino
DM, Brewster DC: The value of electrocardio-
gram monitoring during treadmill testing for peri-
pheral vascular disease. Surgery 89: 183-186,
1981
Hertzer NR: Fatal myocardial infarction follow-
ing lower extremity revascularization: Two hun-
dred seventy-three patients followed six to eleven
postoperative years. Ann Surg 193: 492-498, 1981
10) Jamieson WRE, Janusz MT, Miyagishima RT,
Gerein AN: Influence of ischemic heart disease
on early and late mortality after surgery for peri-
pheral occlusive vascular disease. Circulation 66
(Suppl I): 1-92-97, 1982
11) Cooperman M, Pflug B, Martin EW Jr, Evans
WE: Cardiovascular risk factors in patients with
peripheral vascular disease. Surgery 84: 505-509,
1978
12) Malone JM, Moore WS, Goldstone J: Life ex-
pectancy following aortofemoral arterial grafting.
Surgery 81: 551-555, 1977

7

~

8

~

9

~

— 12—



