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Fig.3. ECG and coronary arteriograms from a patient of the type I[. -----ss-snmmomommomemscrncseraceneoas
.................. - F) Coronary arteriograms taken after

E

Fig.3. ECG and coronary arteriograms from a patient of the type II. ----ersssreemmemmneneen Bt
................................. -F) Coronary arteriograms taken after

nitroglycerine. Note only minimal organic stenosis in each vassel (arrows).
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Characteristics of Coronary Arteriographic Findings and Responses to Drugs in Pati-
ents with Various Forms of Angina Pectoris. Masayuki Nomura, Department of In-
ternal Medicine (III), School of Medicine, Kanazawa University, Division of Cardiology,
Department of Internal Medicine, Kanazawa Medical University.
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Table 1. Patients in Each Type of Angina
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Master O "FSESSABR R F\V> 72, ] MEBAT0.08 Bic
b2b, ey 0.1mV O STRUEERTHESE L
EREBEL L0, — @0 ST EEERUE
B, LS ECSTETAEELTS, ST L
RENCAE L, EBAFNFRIEE CHRHETLE
8, T ST LR FRTRMVETRERS 2 ViRK
Bl B HEAT L 72 . ST RMICBE L TRE LBV ELEH
Sl BEMETERLL:. BR, BEIBIAHE
ahi (#1), FHERSTETRRMESS UTI
BLRg), HEEBSTETHELESS CITHRLE
B8), SR EeaRns ST B TREMGE 11 A (UUTHIR .
BG), ZEpRE ST ERBMLE 154 (MITIVE L BE),
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No. of Sex
Type of angina patients Mean age Age range Male Female
Effort STy (Type-I) 8 57 45-71 8 0
Rest ST (Type-II) 3 50 43-55 2 1
Effort & Rest sTH(Type-II) 11 54 39-65 7 4
Rest ST} (Type-W) 15 54 40-68 15 0
Rest & Effort ST} (Type-V) 15 56 34-77 14 1
Total 52 54 34-77 46 6

Table 2. Clinical and Arteriographic Data in Patients of Rest and Effort Angina with ST Elevation

Coronary arterjographic findings

Nome Age Sex Time of LAD LCX RCA Electrocardiographic findings

CAG Tontrol NTG_(Control WT6 Control Nig collaterals Tongro) Rest attack Effort attack

Type Va: Effort ST! both in the daytime and in the nighttime

to KN, S0 M Day 807 80 n n n. n (-) Normal Vi-s,1,aVLt Vi-s5,1,0VLt

2. T.N. 47 M Day 90 90 n n n. n. =) Normal v2-6,1,aVLt V2-6,1,aVLt

3, BN 64 M Day 90 75 n. n. 75 n. ) Normal Vi-6,1,0VLt Vi-6,1,aVLt

4, T.K, 59 M Day 99 99 30 30 n. n (-) Normal V2-5¢ V2-3¢

5. O.M. 72 M Day 75 75 n. n. 40 40 ) Vs-6 ST+ Vi-s,aVit Vi-s,aVit

6, Y.F. 63 M Day 75 75 40 40 n. n. (-) Normal Vi-44 Vi-5¢

7. S\, 57 M Day 70 80 n n. n. n. (-) Normal Vi-at Vi-31

8, M.T, 77 M Day 80 80 n. n. 25 25 RCA+LAD Normal Vi-3 ¢ Vi-3¢

9, MW, 55 M Night 99 99 n. n. n. n. (=) Vi-6 STH Vi-ay Vi-44

10, K.M. 3B M Night 50 50 n. n. n, n. (=) Normal Vi-51 Va3t

11, Y.M, 47 M Day 90 90 n. n. 50 50 (=) Normal V2-6,1,aVLt V2-¢,1,aVLt

12, 1.7, S4 M Day 75 75 50 50 25 25 (<) Normal Vi-at Vi-5,0VLt

13, K.Y, 58 M Day 99 99 30 30 50 50 (-) Va-g ST Vi-s,l,0VLt Vi-4 ¢

Type Vu: Effort ST in the nighttime and Effort ST{ in the daytime

1 S.M, 69 H  Night 90 30 n. n. 40 n. (-) Normal Vi-4 4 Vi-st
Day 75 20 n. n. (=) Normal Va-6 14

2, T.H. 39 F Night 80 50 60 n. n. n. (-} Normal Vi-4 t Vi-5,0VLt
Day 60 S0 30 n. n. n. =) Normal Va-6 4

Abbreviations: CAG = coronary arteriography; LAD = left anterior descending coronary artery; LCX = left circumflex artery; RCA =

right coronary artery; NT6 = nitroglycerine; n. = normal coronary artery; % = percent decrease in diameter; aond t = direction of
ST seament shift from baseline
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Fig.1. Characteristics of coronary arteriographic findings in the patients of angina pectoris of types
[ ~V. In the upper figure, open bars, stippled bars, hatched bars or shaded bars show the incidence
of the cases which have luminal narrowing of greater than 75%, in none of the three major coronary
arteries, in one of them, in two of them or in all of them, resrespectively. In the lower figure,
reticulated bars show the incidence of the cases having anginal attacks with coronary arterial
spasm. Min.=minimal lesion; VD=vessel disease ; V. S.=vessel spasm.
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Table 3. Leads Showing ST Segment Shift during Attacks in Each Type of Angina

Leads showing ST segment shift

Type of angina I, Im,AVFE Chest leads T, II,AVF & Chest lesds
Effort ST} 12 % (1/8) 63 & (5/8) 25 % (2/8)
Rest ST ¢+ 0% (0/3) 0% (0/3) 100 % (3/3)
Effort & Rest ST# 0% (0/11) 36 % (4/11) 67 % (7/11)
Rest ST} 73 % (11/15) 27 % (4/15) 0 % (0/15)
Rest & Effort STt 0 % (0/15) 100 % (15/15) 0 % (0/15)

Table 4. Contribution of Coronary Spasm to Each Type of Angina

Treatment with

Provocative test Ca-antagonists

Type of angina Ergometrine Pilocarpine Total Rest Exercise
Effort ST ¢ 0/1 0/4 0/4 0/2
Rest ST { 1/1 0/1 1/2 2/2

Effort & Rest STH# 4/5 4/5 2/3 2/5
Rest ST} 5/5 5/10 10/15 10/10

Rest & Effort ST} 2/3 8/9 10/11 8/9 4/5

Abbreviation: Ca-antagonists = calcium antagonists.

Table 5. Contribution of Alpha- and Beta-Adrenergic Receptors to Coronary Arterial
Spasm in Each Type of Angina

Provocative test Effect of treatment

Propran. Rest Exercise
+
Type of angina NE Isopro. POB Propran. POB Propran.
Effort ST { 0/3 6/6 2/4
Rest ST 0/1 0/1 1/1 0/1
Effort & Rest ST} 1/5 3/3 1/2 2/6
Rest ST} 2/10 0/9 1/1 0/2
Rest & Effort STt 0/11 2/9 1/5 4/6 1/4 3/6
Abbreviations: Propran. = propranolol; Isopro. = isoproterenol; POB

= phenoxybenzamine; NE = norepinephrine.
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Fig.2. ECG and coronary arteriograms from a patient of the type I.A) ECG at rest. B) ECG during

exercise - induced angina. C) Coronary arteriograms taken during the symptom - free period. Note
moderate narrowing of the left main coronary artery (LMCA) and the left anterior descending
coronary artery (LAD). D) Coronary arteriograms taken after nitroglycerine. Note the 609 and 75%
organic stenosis of LMCA and LAD, respectively (arrow). LCX =left circumflex artery ; RCA =right

coronary artery.
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Fig.3. ECG and coronary arteriograms from a patient of the type 1I. A) ECG at rest. B) ECG during
angina at rest. C) ECG immediately after exercise. D) Coronary arteriograms taken prior to
provocation. Note mild to moderate narrowing of LCX and RCA (arrows). E) Coronary arterio-
grams during ergometrine - induced angina. Note severe spasm in proximal portions of the three
major arteries (arrows). LCX is no longer visualized. F) Coronary arteriograms taken after
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Fig.4. ECG and coronary arteriograms from a patient of the type IIl. A) ECG at rest. B) ECG during
angina at rest. C) ECG during exercise - induced angina. D) Coronary arteriograms taken during the
symptom - free period. Note severe narrowing of the proximal LAD and RCA, and moderate
narrowing of the proximal LCX (arrows). E) Coronary arteriograms taken after nitroglycerine. Note
severe triple vessel disease (arrows).
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Fig.5. ECG and coronary arteriograms from a patient of the type IV. A) ECG at rest. B) ECG during
angina at rest. C) ECG immediately after exercise. D) Coronary arteriograms taken prior to
provocation. Note almost normal RCA. E) Coronary arteriograms taken during pilocarpine -
indused angina. Note a compleat occlusion of the proximal RCA due to spasm (arrow). F) Coronary
afteriograms katen after nitroglycerine. Note only minimal stenosis of the proximal RCA.
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Fig.6. ECG and coronary arteriograms from a patient of the type V. A) ECG at rest. B) ECG during
angina at rest. C) ECG during exercise - inducfd angina. D) Coronary arteriograms taken prior to
provocation. Note moderate narrowing of the proximal LAD (arrows). E) Coronary arteriograms
taken during exercise - induced angina. Note spasm of the proximal LAD with poor distal filling
(arrows). F) Coronary arteriograms taken after nitroglycerine. Note severe organic stenosis of the
proximal LAD.
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Fig.7. Coronary arteriograms from another patient of the type V. A) Coronary arteriograms taken
prior to provocation. Note severe narrowing of the proximal LAD (arrows). B) Coronary
arteriograms taken during isoproterenol - induced angina. Note a complete occlusion of the
proximal LAD due to spasm (arrows). C) Coronary arteriograms taken after nitroglycerine. Note
about 909% organic stenosis of the proximal LAD (arrows). DX =diagonal branch.
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Abstract

Fifty-two patients of angina pectoris who had no myocardial infarction were studied. Accord-
ing to the clinical mode of attacks and ECG findings, the patients were classified into five types
as follows: I, effort angina with ST depression; II, rest angina with ST depression; I, effort and
rest angina with ST depression; IV, rest angina with ST elevation; and V, rest and effort angina
with ST elevation. Coronary arteriographic findings and responses to various drugs were studied
for each type. Eight patients were of type I, having fixed stenosis of coronary artery. Two of
them had single vessel disease and the remaining six patients had multiple ones, Angina of this
type appeared to be induced by the diffuse or localized subendocardial ischemia due to increased
myocardial oxygen consumption. All three patients who belonged to type I had minimal changes
in the vessel wall with spasm. These changes were found in multiple vessels. Angina of this type
appeared to be induced by the diffuse subendocardial ischemia secondary to decreased myo
cardial oxygen supply. Eleven patients were of type II. Ten patients had severe multiple vessel
disease, and eight patients had collaterals. The response pattern to various drugs suggested the
presence of coronary spasm, The etiology of angina of this type appeared to be diffuse sub-
endocardial ischemia due to severe organic stenosis with spasm in multiple vessels. Fifteen pa-
tients were grouped into type IV. Fourteen patients had a minimal lesion or moderate stenosis
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in single vessel. A marked spasm of single vessel was usually observed at the mildly stenotic site.
Angina of this type was considered to be induced by the localized transmural ischemia secondary
to decreased myocardial oxygen supply. Fifteen patients belonged to type V. Nine of them
had severe single vessel disease, and the coronary constriction of single vessel was mostly found at
the markedly stenotic site. Localized transmural ischemia was suggested for the pathogenesis of
angina of this type. It is concluded that the above-mentioned classification of angina pectoris
according to the coronary arteriographic finding and pathogenetic mechanism is useful for
therapeutic approaches to the disease.



