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RESTENOSIS

AFTER SUCCESSFUL
CORONARY
ANGIOPLASTY:
KOSUYOLU
EXPERIENCE

The PTCA procedure was performed to 444 parients succesfully,
until end of January [991; of these, angiographic follow-up was
available in 320 (72%) patients. The mean age was SI1E7 years,
282(%88.1) of these were men. 374 lesions were dilated. 47
patients of this group had to undergo PTCA for the second or third
time, Global restenosis rate was 32.8% (105 patients). Lesion
restenosis rate was 33.7% (126 lesions). Restenosis rate was
I8.6% in the left amterior descending, %20.4 in the right coronary
artery, 17,3% in the circumflex artery (p<0.001). Il was 56% in the
proximal part of the anterior descending. In %81.9 of the patients,
restenosis was seen in the [first three months after the PTCA
procedure.
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procedures has improved progressively over the last 10

years, the incidence of restenosis over the first 6 to 8 months

after dilation has remained unchanged at approximately 30%.
We report the angiographic and long term clinical results in our patients
who were treated with percutaneous transluminal coronary angioplasty
(PTCA) at Kosuyolu Heart and Research Hospital between December
1989 and January 1991.

! Ithough the initial outcome for coronary angioplasty

The PTCA procedure was performed to 444 patients successfully.
Mean age was 51+7 years, 282 (88,1%) of these were male, 38
(11,9%) were female. Control angiography was performed to 320
(72%) patients.

The PTCA technique used has been described elsewhere!. The patients
were premedicated with aspirin (150-300mg/day) and heparin
(10.000-15.0000) immediately after insertion of the arterial sheath. An
additional 5.000 U of heparin were administered hourly during the
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angioplasty procedure, when activated clotting
time was lower than 300 seconds. Intravenous
infusion of heparin was usually administered
overnight when angiographic evidence of a
coronary dissection or thrombus was seen. In
the post-angioplasty period, each patient was
monitored and usually discharged at the third
day. In general, patients continued to receive
aspirin and calcium channel antagonist after
PTCA.

A successful angioplasty procedure is defined
as one in which a 2 20% or more change in
luminal diameter is achieved with the final
diameter stenosis less than 50% and without
the occurance of death, acute myocardial
infarction or the need for emergency by pass
operation.

Follow-up coronary angiography was
performed six months after coronary
angioplasty. Any recurrence of symploms
within 6 months prompted earlier angiography.
In patient with repeat coronary angiography
during follow-up, the presence of a residual
stenosis more than 50% at the site initially
dilated was considered as restenosis regardless
of the patients symptoms. Nominal data were
analyzed using chi-square equations.

Results

The PTCA procedure was performed to 444
patients successfully. Follow-up coronary
angiography was performed to 320 (72%)
patients, 221 (66.3%) of these had one vessel
disease, 108 (33,7%) had multivessel disease.
Mean follow-up period was 112 months
(range: 2-26 months). 374 stenosis was dilated
in 320 patients.

Incidence of restenosis:

Restenosis was documented in 105 of 320
patients in whom follow-up coronary
angiography was performed. The observed
restenosis rate per patient was 32,8%.

A total of 126 of 374 successfully dilated
segments were restenosed at follow-up
angiography. The observed restenosis rate per
segment was 33.7%.
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Clinical characteristics predictive of
restenosis (Table-I):

Among the 7 clinical variables evalueted in our
study, male gender, diabetes, smoking,
multivessel disease, and angina class (IILIV
according to Canadian Heart Association
Angina Classification) were associated with
restenosis in the univariate analysis.
Hypertension, female gender, unstable angina
and single vessel disease were not significantly
different in patients with or without restenosis.

Angiographic characteristics prediciive
of restenosis (Figure-1, Table-2).
Restenosis related significantly with the vessels
performed PTCA. Restenosis rate was found
38,6% in left anterior descending antery (LAD),
20.4% in right coronary artery (RCA), 17.3%
in circumflex artery (Cx) (p<0.01). In The
proximal part of the LAD{from separation of Cx
artery to the first septal orfand diagonal artery),
restenosis rate was 56%. Whereas, in the distal
segments of the proximal part of the LAD,
resienosis rate was found 30%. Of the 215
patients, in whom restenosis was not found in
follow-up angiography, the degree of stenosis
at the previously dilated segments was found
lower in Cx (13,2+14.6%). Whereas, it was
found significantly higher in LAD (24,7%
20.4%) and RCA (25.9£20.8%) (p< 0.001).

Time course of restenosis (Figure-2)
Mean time for development of resienosis was
8.215.4 weeks. Restenosis developed in 82%
of the patients within the first 3 months.

Fallow-up of restenosis (Table-3):
After the 3rd PTCA procedure has been
performed, the restenosis developed patients
was given to the bypass graft operation.

Discussion

Major technologic advances and high early
clinical and angiographic success rates have led
to rapid expansion of coronary angioplasty
indications. However, restenosis is frequent
and this problem remains a major concern3,

Volume [, Number 4, 1993



Table 1: Cathegoric baseline clinical characteristics

Variable Observed Restenosis Rates p value
No %o

Gender
male 96/282 34 p=0.05
female 9/38 237

Hypertension
No 93/285 2.6 p=>0.05
Yes 12/35 34.2

Diabetes
No 97/300 323 p>0.05
Yes 820 40

Unstable Angina
No 93/284 3] p=0.05
Yes 12/36 33.3

Smoking
No T6/256 29.7 p<0.05
Yes 29/64 45.3

Single or Multivessel disease
1 65/216 30 p<0.05
2,3 40/104 38.5

Angina Class
LI 67/201 333 p<0.05
HILIV 38/83 45.8

The search for correctable factors and drugs
that will reduce its incidence has not provided
conclusive results®35, In recent reports,
restenosis rates varied from 15% to 47% 2.8,
This wide variability is due to several factors.
Different clinical and angiographic
characteristics of the group of patients
undergoing the procedure and different
procedural factors may influence observed
restenosis rates after coronary angioplasty. The
early and late histologic appearance of the
coronary angioplasty site are established.
Immediately after angioplasty, there is
substantial evidence of vascular injury; the
intimal surface is denuded, the atheroma has
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fissures, and the normal segment of the vessel
circumference is stretched.

The major milestones in the temporal sequence
of restenosis are platelet agregation,
inflammatory cell infiltration, release of growth
factors medial smooth muscle cell modulation
and proliferation, proteoglycan synthesis and
matrix remodeling. When restenosis develop at
1 to 4 months, the histologic appearance of the
restenotic lesion is intimal hyperplasia.

Given this end-point, it was theorized that the
proximate cause of restenosis is denuding and
streching vascular injury 378,

Several previous studies have shown that class
Il or IV angina and recent angina are predictive
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Figure 1. Restenosis per diseased vessel

(LAD: Left anterior descending; RCA: Right coronary artery; Cx: Circumflex coronary artery)
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of restenosis after coronary angioplasty #1011,

Some investigators also suggested that unsiable
angina was associated with an increased
incidence of restenosis!®12, However, other
investigators did not find a relation between
severity of angina and restenosis after coronary
angioplasty!1.13.14, Male gender were found 1o
be associated with an increased rate of
restenosis by some investigators 91315, but
this relation was not confirmed by others
10.16,17  Several investigators have suggested
that there is a relation between diabetes and
restenosis™ ! whereas others have not 131718,
Some have reported a relation with cigarette
smoking!! whereas others have not!317, In
general, systemic hypertension was not found
to be associated with increased restenosis rates

Table 2. Restonosis per diseased vessel

after coronary angioplasty!1.13.19_ In our study,
smoking, multivessel disease, and IILIV angina
class were associated with restenosis.

Other investigators have reported a higher
restenosis rate when the LAD was successfully
dilated or when distal versus proximal segments
were successfully dilated 10.14.20.21

We have shown that the incidence of restenosis
was higher in patients with multivessel disease
than in patients with single vessel disease20.22,
Other investigators have reported a lower
restenosis rate when the Cx was successfully
dilated’.

Of the 215 patients, in whom restenosis hasn't
been found in follow-up angiography, @e
degree of stenosis at the previously dilated
segments was found lower in Cx (13,2

AR i R .0 N, .
Lesion 102/262 11/54 13/58 126/374
(38.9%) (20.3%) (22.4%) (33.7%)
Patient 87/225 8/46 10/49 105/320
(38.6%) (17.3%) (20.4%) (32.8%)
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Figure 2. Time course of resienosis
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+14.6%). Whereas, it was found significantly Conclusion
higher in LAD (24,7 £+ 20.4%) and RCA (259
+ 20.8%) (P <0.001). We have shown that restenosis rate was higher

in patients with LAD disease (especially
proximal LAD disease) and lower in patients

Table 3. Fallow-up of restenosis

MEDICAL (5) OPEN (18)
LAD(87) <1 PTCA (35) —= CABG (10)
CABG (47) \ 1. PTCA(T)
MEDICAL (4) OPEN (2)
RCA(10) 41_ PTCA (6) 43. PTCA (4)
MEDICAL (2) OPEN (2)
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with Cx disease. 81,9% of restenosis was
developed within the first three months after the
procedure. In our study, smoking, multivessel
disease, and I1I-1V angina class were associated
with restenosis.

References

1- Simpson JB, Baim DS, Robertz EW,
Harrison DC: A new catheter system for
coronary angioplasty. Am J Cardiol 1982;
49:1296-1296.

2- Nabuyoshi M, Kimurak, Nosaka H, et al:
Restenosis after successful parcutaneous
transluminal coronary angioplasty: Serial
angiographic follow-up of 229 patients. J
Am Coll Cardiol 1988; 12:616-619.

3- Serruys PW, Luijien HE, Beatt KJ et al:
Incidence of restenosis after successful
coronary angioplasty: a time- related
phenomenon. Circulation 1988; 77: 361
-364.

4- Dehmer G, Pompa JJ, Van den Berg EK,
et al: Reduction in the rate of early
restenosis after coronary angioplasty by a
diet supplemented with n-3 fatty acids. N
Eng J Med 1988; 319:733-737.

3-  Milner MR, Gallino RA, Leffingwell A, et
al: Usefullness of fish oil supplements in
preventing clinical evidence of restenosis
after percutaneous transluminal coronary
angioplasty. Am J Cardiol 1989; 64:
294-296.

6- Kaltenbach M, Kober G, Scherer D,
Vallbracht C: Recurrence rate after
succesful coronary angioplasty. Eur Heart
J 1985; 6:276-279.

7- Leimgruber PP, Roubin GS, Hollman J, et
al: Restenosis after succesful coronary
angioplasty in patients with single vessel
disease. Circulation 1986; 73:710-714.

8- Beatt KJ, Luijten HE, De Feyter PJ, et al:
Change in diameter of coronary artery
segments adjacent to stenosis after
percutaneous transluminal coronary
angioplasty: failure of percent diameter
stenosis measurment of reflect
morphologic changes induced by balloon
dilation. J Am Coll Cardiol 1988;
12:315-317.

Q.

11-

12-

13-

14-

16-

p 4

18-

Holmes DR Jr, Vlietstra RE, Smith HC, et
al: Restenosis after percutaneous
transluminal coronary angioplasty (PTCA):
a report from the PTCA registry of the
National Heart, Lung and Blood Institude.
Am J Cardiol 1984; 53: 77C.

Blackshear JL, O' callagan WG, Califf
RM: Medical approaches to prevention of
restenosis after coronary angioplasty. J
Am Coll Cardiol 1987; 9:834-837.

Myler RK, Topol El, shaw RE, et al:
Classification, results, and patterns of
restenosis in 494 consecutive patients.
Cathet Cardiovasc Diagn 1987; 13:1-5.
Rupprecht HI, Brennecke R, Bernhard G,
Erber R, Pop T, Myer J.: Analysis of risk
factors for restenosis after PTCA. Cathet
Cardiovasc Diagn 1990; 19:151-155.
Lambert M, Bonan R, Cote G, et al:
Multiple coronary angioplasty: a model to
discriminate systemic and procedural
factors related to restenosis. J Am Coll
Cardiol 1988; 12:310-314.

Halon DA, Merdler A, Shefer A,
Flugelman MY, Lewis BS: Identifying
patients at high risk for restenosis after
percutaneous transluminal coronary
angioplasty for unstable angina pectoris.
Am ] Cardiol 1989; 64: 289-304.

Cowley MJ, Mullin SM, Kelsey SF, et al:
Sex differences in early and long-term
results of coronary angioplasty in the NHL
BI PTCA Registry. Circulation 1985;
71:90-95.

Mc Eniery PT, Hollman J, Knezinek V, et
al: Comperative safety and efficacy of
percutaneous transluminal coronary
angioplasty in men and in women. Cathet
Cardiovasc Diagn 1987; 13:364-378.
Macdonald RG, Henderson MA, Hirchfeld
JW, et al: Patient- related variables and
restenosis after percutaneous transluminal
coronary angioplasty: a report from the
M-HEART Group. Am J Cardiol 1990;
66:926-930.

Arora RR, Konrad K, Badhwar K,
Hollman J: Restenosis after transluminal
coronary angioplasty: a risk factor
analysis. Cathet Cardiovasc Diagn 1990;
19:17-19.

182 Restenosis After Successful Coronary Angioplasty: Koguyolu Experience Volume I, Number 4, 1993



Koguyolu Heart Journal

19- Ellis 5G, Roubin GS, King SB III,

Douglas JS Jr, Cox WR: Importance of
stenosis morphology in the estimation of
restenosis risk after elective percutaneous
transluminal coronary angioplasty. Am J
Cardiol 1989; 63:30-39.

20- Mata LA, Bosch X, David PR, Rapold

HJ, Corcos T, Bourassa MG: Clinical and
angiographic assesment 6 months after
double vessel percutaneous coronary
angioplasty. ] Am Coll Cardiol 1985;
6:1239-1245.

21-

22-

Grigg LE, Kay TWH, Valentine PA, et al:
Determinants of restenosis and lack of
effect of dietary supplementation with
cicosapentanoic acid on the incidence of
coronary artery restenosis after
angioplasty. J Am Coll Cardiol 1989;
13:665-672.

Guiterasval P, Bourassa MG, David PR,
et al: Restenosis after successful
percutaneous transluminal coronary
angioplasty: the Montreal Heart Institute
experience. Am J Cardiol 1987; 60:50 B.

Resienosis After Successful Coronary Angioplasty: Koguyolu Experience 183



