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Abstract

Eleven directional coronary atherectomy procedures were performed in seven patients with angina
pectoris and four patients with myocardial infarction, 10 men and 1 woman aged 41 to 69 years (mean
57=+7 years). The onset of angina pectoris or myocardial infarction had occurred 2 months to 17 years
previously. The preoperative mean diameter of stenosis was 80+8%, and the mean residual diameter of
stenosis was 6+9% (p<0.01). Seven left anterior descending arteries and four right coronary arteries
were treated. Five of the 11 patients received partial-thickness resections of medial tissue and two of the
five patients received full-thickness resections of the media with adventitial tissue. No lesions showed
aneurysms or perforations during coronary arteriography after the procedure. The resected tissue was
examined microscopically. Intimal tissues stained with Masson’s trichrome were classified into four
groups according to the characteristic fibrous tissue and the amount of proliferative cells : Type I was old
dense fibrous tissue, type II was relatively old fibrous tissue containing many proliferative cells, type III
was new loose fibrous tissue containing many proliferative cells, and type IV was atheromatous plaque.
The intimal tissues were type I in 48.0%; type II in 35.5%; type III in 14.8%; and type IV in 1.7%.
Resected lesions without prior treatment (primary lesions) from five patients with histories of 3 months or
less were characterized by much type II and type III tissue; (type I tissue, 33.8%; type II tissue, 51.1%;
type III tissue, 14.5%; type IV tissue, 0.6%). In one of these five patients smooth muscle cells had
migrated from the media to the intima through ruptured internal elastic lamina and proliferated markedly
within the intima. Restenosed lesions in four patients, who had undergone balloon angioplasty previously,
were characterized by tissues which consisted of two distinct layers; type II tissue or type III tissue, and
type I tissue. Type II or type III tissue was resected from the lumen side of the arterial wall and type I
tissue was resected from the media side. Resected restenotic lesions contained type I tissue in 60.4%; type
II tissue in 14.9%; type III tissue in 22.5%; type IV tissue in 2.2%. Resected primary lesions from two
patients with histories of 2 years or more showed type I tissue (59.1% of intimal tissue), type II tissue
(37.4%) and type IV tissue (3.5%) without type III tissue. Intimal tissues from patients with histories of 3
months or less and restenotic lesions after balloon angioplasty were characterized by marked proliferation
of smooth muscle cells while intimal tissues of patients with long histories were mainly fibrous tissue.
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Table 1 Patients undergoing directional coronary atherectomy

Patient Age Sex Diag- Anginal PTCA Target Diameter Resected tissues
No. (yrs) nosis history stenosis
(%) Total Int Med Ad

1 41 M MI 2 mos - LAD7 70— 0 6 6

2 52 F M1, AP 3 mos - RCA 2 73—11 3 3

3 63 M AP 2 yrs - RCA 2 85—15 8 5 2 1
4 60 M AP 3 mos - RCA 2 99— 0 13 10 3

5 56 M AP 3 mos - LAD 7 72— 0 8 4 4

6 58 M MI, AP 6 mos 1 LAD 6 75— 0 16 16

7 67 M AP lyr 2 LAD 6 81— 0 25 25

8 56 M AP 17 yrs - RCA3 75—18 6 6

9 69 M MI, AP 2yrs 1 LAD 6 81— 9 5 5
10 67 M AP 1.3 yrs 2 LAD 6 78—20 8 3 4 1
11 53 M AP 2 mos - LAD 6 87——17 13 11 2

MI=myocardial infarction; AP=angina pectoris; LAD=Ileft anterior descending artery; RCA =right coronary artery; Int=Intima; Med

=Media; Ad=Adventitia
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Fig. 1 Tissues with media and adventitia resected by directional coronary atherectomy

A : Partial-thickness resection of medial tissue
tissue

IEL = internal elastic lamina. Other abbreviations as in Table 1.

B : Full-thickness resection of media with adventitial

Fig.2 Classification of intimal tissue resected by directional coronary atherectomy

I: Old dense fibrous tissue II': Relatively old fibrous tissue containing many proliferative cells
IIT : New loose fibrous tissue containing many proliferative cells IV : Atheromatous plaque
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Fig. 4
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Fig.3 Coronary arteriograms of the right coronary artery undergoing atherectomy in the left anterior oblique pro-

jection (Patient 4)

A : Before atherectomy. Note the eccentric lesion with a preprocedure stenosis of 99%.
C : After atherectomy. Note no residual diameter stenosis.

atherectomy
resected by atherectomy

Primary intimal tissues resected from Patient 4 3 months after
onset of angina pectoris

A : Type III tissue B : Smooth muscle cells have mi-
grated from the media (Med) to the intima (Int) through the
ruptured internal elastic lamina (IEL) and are proliferating re-
markably within the intima.

B : During
D : Thirteen tissues

Fig.5 Coronary arteriograms of the left anterior descending artery in

the right anterior oblique projection (Patient 6)

A : Before atherectomy. Note the unusual restenotic lesion
with an ulceration after balloon angioplasty with stenosis of
75%. B : During atherectomy  C: After atherectomy.
Note no residual stenosis.
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Fig. 6 Intimal tissues resected from the restenotic lesion of Patient 6
who had undergone balloon angioplasty 6 months previously

A : Type I tissue resected from the lumen side of the arterial
wall B : Type II and type I tissues were resected from the
medial tissue side of the arterial wall. Resected tissues from the
restenotic lesion consist of two distinct layers.
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Fig.7 Resected primary lesions from Patient 3 2 years after onset of
angina pectoris
Resected tissues included type I, type II and type IV tissues
without type III tissue.

A : Type II tissue B : Type I tissue

100%

O
[
n
M

50%

Fig.8 Relationship between the clinical profile of 11 patients under-
going directional coronary atherectomy and four types of inti-
mal tissue

A : Primary lesions in five patients with an anginal history of 3
months or less B : Restenotic lesions of four patients
C : Primary lesions in two patients with an anginal history of 2
years or more
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