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Table 1. Clinical characteristics
Primary Postangioplasty
SAP (n=9) UAP(n=19) p SAP (n=3T7) UAP (n=9) p
Clinical data
Male sex, n (%) 9 (100) 17 (89) NS 31 (84) 9 (100) NS
Age (years) 63.3+14.9 60.9+9.8 NS 64.418.9 56.7110.0 NS
BMI (kg/m2) 22.8+35 23.6%2.0 NS 24.2+3.2 22.9+3.7 NS
Hypertention, n (%) 7(78) 8 (42) NS 22 (59) 4 (44) NS
Diabetes Mellitus, n (%) 4 (44) 4 (21) NS 15 (41) 4 (44) NS
Smoking, n (%) 5 (56) 8 (42) NS 16 (43) 6 (67) NS
Angiographic data
Target vessels
LAD, n (%) 5 (56) 12 (63) NS 26 (70) 8 (89) NS
LCX, n (%) 0@ 00 NS 1(3) 11D NS
RCA, n (%) 4 (44) 7 (@37 NS 10 (27) 0 NS
Pre-DCA % stenosis* 74.2 (68.2,78.3) 69.4 (59.4,822) NS 73.0(66.6,82.8) 72.3 (66.8,77.9) NS
Post-DCA % stenosis* 21.7 (6.0,38.3) 12.1(1.0,18.0) NS 19.8(11.8,31.7) 6.9(0,23.7) NS
SAP: stable angina pectoris; UAP: unstable angina pectoris; BMI: body mass index.
LAD: left anterior descending coronary artery; LCX: left circumflex artery; RCA: right coronary artery.
DCA: directional coronary atherectomy; NS: not significant.
* Values represent median (25th and 75th percentiles).
Table 2. Coronary Plague Components and Clinical Manifestation
Primary Postangioplasty
Component, n (%) SAP (n=9) UAP (n=19) P SAP (n=37) UAP (n=9) P
Dense fibrous tissue 9 (100) 19 (100) NS 34 (92) 7 (78) NS
Intimal hyperplasia 3 (33) 16 (84) <0.05 34 (92) 9 (100) NS
Pultaceous debris 2 (22) 4 (21) NS 13 (35) 6 (67) NS
Thrombus 4 (44) 12 (63) NS 20 (64) 5 (56) NS
Calcification 5 (56) 13 (68) NS 22 (59) 4 (44) NS
Neovascularization 11D 11 (68) <0.05 14 (38) 4 (44) NS
Hemorrhage 2(22) 15 (79) <0.01 13 (35) 11D NS
Macrophages 3(33) 17 (89) <0.01 18 (49) 4 (44) NS
Lymphocytes 2 (22) 15 (79) <0.01 10 (27) 3(33) NS
PCNA positive 2 (22) 14 (74) <0.01 19 (51) 5 (56) NS
PCNA positive cells/SHPF* 0 (0, 1.0) 28.0 (0,82.0) <0.01 1.0(0,7.0) 1.0 (0, 8.0) NS
% index* 0(0,0.3) 7.4(0,22.8) <0.01 0.6(0,2.4) 0.8 (0, 3.0) NS

SAP: stable angina pectoris; UAP: unstable angina pectoris; NS: not significant.
PCNA: proliferative cell nuclear antigen.
* Values represent median (25th and 75th percentiles).
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Fig. 1. Various components of coronary arterial plaque.

Panel A, dense fibrous tissue; Panel B, intimal hyperplasia; Panel C, pultaceous debris;

Panel D, thrombus (red stain); Panel E, calcification (dark purple stain);

Panel F, neovascularization (tube formation); Panel G, hemosiderin deposition; Panel H, macrophages;

Panel I, lymphocytes; and Panel J, immunostaining for PCNA. Brown nuclei indicate proliferation.

Panels A through G are stained with hematoxylin-eosin (HE); Panel H is immunostained with anti-human
macrophge (CD68); and Panel I is immunostained with anti-human lymphocyte (CD45).

Original magnification, A through J, X100.
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Fig. 2. Immunostaining for macrophages (CD68) and lymphocytes (CD45) in primary lesions.

157

Panel A and B, immunostaining for macrophages (CD68); panel C and D, immunostaining for lymphocytes (CD45).

Panel A, an unstable angina-related plaque with macrophages; and panel B, a stable angina-related plaque without

macrophage.

Panel C, an unstable angina-related plaque with lymphocytes; and panel D, a stable angina-related plaque without

lymphocyte.
Original magnification, A through D, X 100.

Table 3. Coronary Plaque Components and Angiographical Stenosis in Primary Lesions

Component, n (%) Group L (n=13) Group H (n=15) p
Dense fibrous tissue 13 (100) 15 (100) NS
Intimal hyperplasia 9 (69) 10 (67) NS
Pultaceous debris 2 (15) 4 (27) NS
Thrombus 5 (38) 11 (73) NS
Calcification 7 (54) 11 (73) NS
Neovascularization 7 (64) 5 (33) NS
Hemorrhage 8 (62) 9 (60) NS
Macrophages 8 (62) 12 (80) NS
Lymphocytes 6 (46) 11 (73) NS
PCNA positive 9 (69) 8 (63) NS
PCNA positive cells/SHPF* 6.0 (0, 30.0) 2.0 (0, 66.0) NS
% index* 2.4 (0,84) 0.7 (0,17.9) NS

Group L: <70% stenosis; Group H: =70% stenosis.
PCNA: proliferative cell nuclear antigen.
* Values represent median (25th and 75th percentiles).
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Table 4. Coronary Plaque Components and Angiographical Stenosis in Restenosis Lesions

Component, n (%) Group L (n=19) Group H (n=27) p
Dense fibrous tissue 19 (100) 27 (100) NS
Intimal hyperplasia 19 (100) 24 (89) NS
Pultaceous debris 8 (42) 11 (41) NS
Thrombus 11 (568) 14 (62) NS
Calcification 9 (47) 17 (63) NS
Neovascularization 6 (32) 12 (44) NS
Hemorrhage : 6 (32) 8 (30) NS
Macrophages 11 (68) 11 (41) NS
Lymphocytes 8 (42) 5(19) NS
PCNA positive 8 (42) 16 (59) NS
PCNA positive cells/3HPF* 0 (0, 2.0) 1.0 (0,9.0) NS
% index* 0(0,1.3) 1.0 (0, 3.3) NS

Group L: <70% stenosis; Group H: 270% stenosis.
PCNA: proliferative cell nuclear antigen.
* Values represent median (25th and 75th percentiles).
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Angiographical Stenosis and Plaque Morphology in Patients with Effort Angina

Tetsushi SATO

Second Department of Internal Medicine, Hiroshima University School of Medicine
(Director: Prof. Michio YAMAKIDO)

We studied the relationship histopathologically between the degree of coronary angiographical stenosis
in effort angina and plaque morphology or proliferative activity in coronary tissues obtained by using direc-
tional coronary atherectomy (DCA). The DCA operated patients with effort angina (n=74) included the
effort angina patients who had no history of coronary angioplasty (primary lesions; n=28) and those after
coronary angioplasty (postangioplasty lesions; n=46).

All of these patients were divided into stable angina pectoris group (SAP group; n=46 (primary lesions;
n=9, postangioplasty lesions; n=37)) and unstable angina pectoris group (UAP group; n=28 (primary lesions;
n=19, postangioplasty lesions; n=9)) according to the clinical state. Frequencies of plaque formations (inti-
mal hyperplasia, neovascularized lesions, hemorrhage,and lesions with macrophages clusters and lympho-
cytes clusters) and expression of PCNA positive cells in the primary lesions were higher in the UAP group
than in the SAP group. Furthermore, all of subjects were also divided into the high grade group (H group;
the degree of stenosis was over 70%, n=42 (primary lesions; n=15, postangioplasty lesions; n=27)) and the
low grade group (L group; the degree of stenosis was under 70%, n=32 (primary lesions; n=13, postangio-
plasty lesions; n=19)) according to the degree of stenosis estimated by coronary angiography. We investi-
gated the relationship among plaque morhology, clinical state and angiographical stenosis.

There were no significant differences in all of categories examined in both the primary and the postan-
gioplasty lesions between H and L group. These results indicate that the unstable plaque with histopatho-

logical changes in plaque formations may exist despite of low degree of stenosis on coronary angiography.
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