
INTRODUCTION

Stenotic lesions which incorporate side branches
are often difficult to treat by coronary angioplasty,
and the results are frequently suboptimal, as dila-
tion of the main lesions may damage the ostium of
the side branch as a result of plaque movement or

dissection1）. Coronary angioplasty also carries a
high risk of side branch occlusion2－5）, so side
branch protection by wire placement and a“kiss-
ing”balloon technique are required6,7）. In addition,
the ostium of the side branch frequently undergoes
marked elastic recoil after angioplasty1,8）, so the
medium-term outcome is less satisfactory com-
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Objectives. The indications for concurrent intervention for stenosis of a side branch during the treatment

for stenosis of the main vessel were investigated using quantitative coronary angiography.
Methods. The retrospective study included 451 patients treated for a stenotic main vessel incorporating a

side branch, who underwent follow-up angiography within 6 months. Patients were divided into GroupⅠ
with the side branch treated by coronary angioplasty, and GroupⅡwith the side branch left untreated.
Quantitative coronary angiography was used to measure the minimum luminal diameter（MLD）and per-
centage diameter stenosis（%DS）of the main vessel and the side branch.

Results. The MLD of the side branch after treatment was larger in GroupⅠ（1.4±0.1 mm）than in
GroupⅡ（0.7±0.1 mm）, and the %DS of the side branch after treatment was smaller in GroupⅠ（34±
3%）than in GroupⅡ（63±2%）. These differences decreased at follow-up to 1.1±0.1 mm, 48±2% in
GroupⅠ ; 0.9±0.04 mm, 46±2% in GroupⅡ, respectively. The MLD and %DS of the side branch at
follow-up in GroupsⅠandⅡwere affected by the presence of main vessel restenosis［Restenosis（＋）:
0.9± 0.1 mm, 57± 4% ; restenosis（－）: 1.2± 0.1 mm（p＜ 0.05）, 43± 3%（p＜ 0.05）in GroupⅠ ;
Restenosis（＋）: 0.9± 0.1 mm, 51± 8% ; restenosis（－）: 1.0± 0.1 mm, 44± 3% in GroupⅡ］.
Multivariate analysis showed that %DS of the main vessel at follow-up was the only powerful predictor of
restenosis of the side branch（p＝0.0249, odds ratio＝1.031, confidence interval＝1.004－1.059）in
GroupsⅠandⅡ.

Conclusions. Restenosis of the main vessel rather than the initial outcome of the side branch is the
major influence on restenosis of the side branch.
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pared to that of stenotic lesions without side
branches2,6,8）. 

Treatment of major stenoses associated with
stenosis of a side branch by directional atherectomy
improves the immediate outcome compared to only
balloon dilation, but the incidence of restenosis
remains high9）. The use of coronary stents also
improves the outcome of such lesions, but this pro-
cedure is technically challenging and carries a high
risk of compromising the branch10）. Therefore,
treatment planning for a stenosis of a major vessel
must also consider the effect on the side branch.

Treatment of a side branch imposes limitations
on the procedures used for the main lesion. Various
techniques6,7）and new devices have been tried9－20）,
but none have achieved optimal initial and late
effects, and the influence of the immediate effects
on the late effects in the side branch remain
unknown.

The present retrospective study examined the
early and late outcomes in patients with stenotic
lesions in a major vessel associated with a side
branch treated by coronary angioplasty to evaluate
whether concurrent intervention for side branch
lesions during the procedure for the main lesion is
effective using quantitative coronary angiography
（QCA）.

SUBJECTS AND METHODS

Patients
This retrospective study included 451 consecu-

tive patients admitted to our institution for percuta-
neous coronary intervention because of stable angi-
na pectoris, unstable angina pectoris or acute
myocardial infarction. 

The patients were treated by coronary angioplas-
ty, using plain old balloon angioplasty, stent
implantation, or directional coronary angioplasty.
The main lesion was contiguous to the side branch,
and was located in the angle of the bifurcation in all
patients. All patients underwent QCA evaluation
before and after angioplasty and at follow-up exam-
ination within 6 months was performed at the Keio
University School of Medicine between August
1995 and January 1999. 

A significant lesion was defined as a stenosis
greater than 75% according to the American
College of Cardiology/American Heart Association
（ACC/AHA）classification. GroupⅠ consisted of

85 patients who underwent coronary angioplasty
for significant lesions in the ostium of a side branch

before treatment of the main lesion, or had newly
developed significant lesions during the procedure.
GroupⅡconsisted of 142 patients who received no
treatment for significant lesions in the ostium of a
side branch regardless of whether the lesions were
present before treatment or were newly developed
during the procedure. GroupⅢconsisted of patients
who had no significant side branch lesions before
or throughout the procedures, and had QCA para-
meters of the main lesion before the procedure
matching those of the other two groups. GroupⅡ
acted as a control.

Angioplasty procedure
Coronary angioplasty was performed according

to the standard technique via the femoral approach.
All patients received aspirin（81 mg daily）from the
day before the procedure and continued for 6
months. Patients who underwent stent implantation
received ticlopidine（100 mg twice daily）continued
for 1 month after the procedure. During the proce-
dure, all patients received a bolus of heparin
（10,000 IU）, followed by an additional bolus if
necessary. The double wire technique was used to
treat the bifurcation lesion, and either the kissing
balloon technique or sequential balloon technique
was performed in GroupⅠ. Patients who under-
went stent implantation for side branch lesions
were excluded. Cases in which the side branch was
finally occluded without hemodynamic abnormality
were included in this study.

Angiographic analysis
Quantitative coronary angiography analysis of

the main lesion was performed by an experienced
angiographer not involved in the treatment, using
an automated edge detection algorithm（QCA-CMS
system version 3.0, MEDIS ; Leiden）and a con-
trast-filled catheter as the calibration standard. The
reference diameter and the minimum lumen diame-
ter（MLD）of the main lesion were measured, and
the percentage diameter stenosis（%DS）was calcu-
lated at each evaluation point. Two angiographers
performed QCA analysis of the side branch, to
avoid measurement bias. The same indices for the
side branch as mentioned above were measured and
calculated by each angiographer, and the mean val-
ues were used. The reference diameter of the side
branch was measured at a site＜10 mm from the
ostium which was considered not to be involved in
the stenotic lesion. 
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Coronary angiography was repeated within 6
months of the treatment to evaluate the occurrence
of restenosis of the main lesion. If the patient
became symptomatic, coronary angiography was
performed at less than 6 months, and the measure-
ments were included in this analysis. Restenosis of
the main vessel was defined as＞50%DS in the
treated segment at follow-up angiography.
Restenosis of the side branch was defined as
＞ 60%DS in the treated segment at follow-up
angiography, because the differences in QCA mea-
surements by the two angiographers were mini-
mized by this definition. 

Statistical analysis
The chi-squared test and Fischer’s exact test

were used for analysis of categorical variables if
appropriate, and one-way ANOVA and post hoc
tests were used for analysis of continuous variables
between the three groups. The unpaired t-test was
used to compare the quantitative data between two
groups. Differences were considered statistically
significant if p＜0.05. Univariate and multivariate
logistic regression analyses were used to determine
predictors of side branch restenosis. Univariate pre-
dictors with p＜0.2 were entered into the multi-
variate model. Independent predictors of side
branch restenosis and 95% confidence interval were
calculated. Baseline clinical characteristics, sex,
age, target vessel and risk factors were included.
Reference diameter, MLD and %DS of the main

vessel, and reference diameter, MLD and %DS of
the side branch, both before and after the procedure
and at follow-up examination, were included in the
model. 

RESULTS

Characteristics of patients and lesions 
The clinical characteristics of the patients are

shown in Table 1. There were significantly more
patients with hyperlipidemia in GroupⅡcompared
to GroupsⅠ andⅢ. The main lesion was located
more often in the right coronary artery in GroupsⅡ
andⅢ. 

Baseline angiographic characteristics 
The baseline angiographic characteristics of the

main lesion were similar in all groups（Table 2）.
The reference diameter of the side branch was sig-
nificantly larger in GroupⅠ than in GroupsⅡand
Ⅲ. Predictably, MLD was significantly smaller in
GroupsⅠandⅡ than in GroupⅢ. Similarly, %DS
was significantly larger in GroupsⅠandⅡ than in
GroupⅢ.

Quantitative coronary angiography of side
branches 

The MLD of the side branch was similar before
treatment in GroupsⅠandⅡ, but became signifi-
cantly greater after treatment（1.4± 0.1 mm）in
GroupⅠ compared to GroupⅡ（0.7± 0.1 mm）
（p＜0.05）. However, although MLD at follow-up
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Table 1　Clinical characteristics of the patients

Sex（male/female）
Age（yr, mean±SE）
Risk factor

Hypertension

Hyperlipidemia

Diabetes mellitus

Smoking

Target vessel

Left anterior descending artery

Left circumflex artery

Right coronary artery

GroupⅠ
（n＝85）

75/10

64±1  

 31（36）
 23（27）
 17（20）
 33（39）

 60（71）
 18（21）

 7（8）

GroupⅡ
（n＝142）

GroupⅢ
（n＝224）

125/17  

63±1  

 58（41）
 54（38）＊

 23（16）
 54（38）

 86（61）
 17（12）

  39（27）＃ 

193/31  

61±1  

 76（34）
 62（28）
 32（14）
 71（32）

141（63） 
 37（17）
 46（20）＃ 

（　）: %.
GroupⅠ : With side branch treated by coronary angioplasty. GroupⅡ : With side branch left untreated. 
GroupⅢ : No significant side branch lesions.
＊p＜0.05 vs GroupⅢ, ＃p＜0.05 vs GroupⅠ.
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was still larger in GroupⅠ（1.1±0.1 mm）than in
GroupⅡ（0.9±0.04 mm）（p＜0.05）, there was a
significant late loss in GroupⅠ, so the difference
between the two groups clearly decreased（Fig. 1－
left）. The %DS of the side branch before treatment
was significantly greater in GroupⅠ（58± 3%）
compared to GroupⅡ（44±2%）（p＜0.05）, and
but became significantly smaller after treatment in
GroupⅠ（34±3%）compared to GroupⅡ（63±
2%）（p＜0.05）. However, the difference in %DS
between GroupsⅠ（48± 2%）andⅡ（46± 2%）
had disappeared at follow-up angiography（Fig. 1－
right）. 

Relationship between outcomes of the main ves-
sel and side branch 

The MLD of the side branch after the procedure
had significantly increased compared to the MLD
before the procedure in GroupⅠ, regardless of
restenosis of the main lesion（without restenosis,

before : 0.8±0.1 mm, after : 1.4±0.1 mm ; with
restenosis, before : 0.9± 0.1 mm, after : 1.4±
0.1 mm）（both p＜0.05）. However, the MLD of
the side branch was significantly greater at follow-
up angiography in the absence of restenosis of the
main lesion（without restenosis, 1.2± 0.1 mm ;
with restenosis, 0.9± 0.1 mm）（ p＜ 0.05）.
Moreover, there was no difference in MLD of the
side branch between before the procedure and at
follow-up angiography in the presence of restenosis
（Fig. 2－left）. 

The %DS of the side branch similarly increased
after the procedure（without restenosis, before :
58±4%, after : 33±4%; with restenosis, before :
59± 4%, after : 35± 5%）（both p＜ 0.05）. The
%DS of the side branch at follow-up angiography
was greater in the presence of restenosis of the
main vessel（57±4%）, compared to absence of
restenosis（43±3%）（p＜0.05）. The %DS of the
side branch did not differ between before the proce-

Table 2　Baseline angiographic characteristics

Main lesion

Reference diameter（mm）
Minimum luminal diameter（mm）
Percentage diameter stenosis（%）

Side branch

Reference diameter（mm）
Minimum luminal diameter（mm）
Percentage diameter stenosis（%） 

GroupⅠ
（n＝85）

2.6±0.1

0.5±0.1

79±2  

  2.1±0.1＊

0.8±0.1

58±3＊ 

GroupⅡ
（n＝142）

GroupⅢ
（n＝224）

2.6±0.1

  0.5±0.03

80±1  

1.7±0.1

  0.9±0.03

  44±2＊＊ 

2.6±0.1

  0.5±0.03

81±1  

  1.7±0.04

  1.4±0.1＃

18±1  

Values are mean±SE.
＊p＜0.05 vs GroupsⅡandⅢ, ＃p＜0.05 vs GroupsⅠandⅢ, ＊＊p＜0.05 vs GroupⅢ.
Explanation of the groups as in Table 1.

＊ ＊ 

＊ ＊ ＊ 

Fig. 1 Comparison of minimum luminal
diameter of the side branch before
and after treatment, and at follow-up
（left）and comparison of the percent-
age diameter stenosis of the side
branch before and after treatment,
and at follow-up（right）
＊p＜0.05 vs GroupsⅠ andⅡ, †p＜0.05
vs GroupⅡ, ‡p＜0.05 vs GroupⅠ.
MLD＝ minimum luminal diameter ;
%DS＝ percentage diameter stenosis ;
Pre＝before procedure ; Post＝after proce-
dure. Explanation of the groups as in Table
1.



dure and at follow-up angiography in the presence
of restenosis（Fig. 2－right）. 

The MLD of the side branch was greater after the
procedure in the absence of restenosis than in the
presence of restenosis（without stenosis, after :
0.8± 0.1 mm ; with restenosis, after : 0.5±
0.1 mm）（p＜0.05）. The difference was not signifi-
cant at follow-up angiography（without restenosis,
1.0±0.1 mm ; with restenosis, 0.9±0.1 mm ; Fig.
3－left）. The %DS of the side branch was smaller
in the absence of restenosis（without restenosis,
after : 59±3% ; with restenosis, after : 69±4%）.
The difference was not significant at follow-up
angiography（without restenosis, 44± 3% ; with
restenosis, 51±4%; Fig. 3－right）.

Effect of main vessel variables on restenosis of
the side branch 

The baseline characteristics were not significant-

ly different in GroupsⅠ andⅡ between popula-
tions with and without side branch restenosis（data
not shown）. Univariate analysis showed that both
the MLD and %DS of the main vessel at follow-up
angiography were significantly correlated with
restenosis of the side branch（p＜0.05 ; Table 3）.

Effect of side branch variables on restenosis 
Statistical analysis showed that both the MLD

and %DS of the side branch after the procedure in
GroupsⅠ andⅡ significantly differed between
populations with and without side branch restenosis
（p＜ 0.05）. The reference diameter of the side
branch after the procedure also tended to differ
between populations with and without side branch
restenosis, although the difference was not signifi-
cant（Table 4）. 
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Fig. 2 Relationship between restenosis of the
main vessel and the side branch, and
the minimum luminal diameter in
GroupⅠ（ left）and relationship
between restenosis of the main vessel
and the side branch, and the percent-
age diameter stenosis in GroupⅠ
（right）
§p＜0.05 vs main lesion restenosis.
Explanation of the group and abbreviations
as in Table 1, Fig. 1.

Fig. 3 Relationship between restenosis of the
main vessel and the side branch, and
the minimum luminal diameter in
GroupⅡ（ left）and relationship
between restenosis of the main vessel
and the side branch, and the percent-
age diameter stenosis in GroupⅡ
（right）
§p＜0.05 vs main vessel restenosis.
Explanation of the group and abbreviations
as in Table 1, Fig. 1.



Multivariate analysis 
Multivariate analysis of the significant univariate

variables showed that follow-up %DS of the main
lesion was the only independent factor affecting the
restenosis of the side branch in all groups, with the
cut-off value of side branch restenosis set at 60%
（p＝0.0249, odds ratio＝1.031, confidence inter-

val＝1.004－1.059 ; Table 5）.

Subgroup analysis
The patients were sub-divided into two groups

according to the timing of side branch lesion devel-
opment. Patients in the original lesion group had
preexisting lesions in the ostium of the side branch
before the treatment of the main lesion. Patients in

the new lesion group had newly developed lesions
in the side branch during the procedure for the main
lesion. Both univariate and multivariate analyses
were performed to examine the effect on restenosis
of the side branch. The baseline characteristics in
these groups did not differ between populations
with and without side branch restenosis（data not
shown）. Univariate analysis showed that reference
diameter of the main lesion before the procedure,
and MLD and %DS of the side branch were signifi-
cantly associated with restenosis of the side branch
in the original lesion group（p＜0.05）. Reference
diameter before the procedure and %DS at follow-
up angiography of the main lesion were significant-
ly associated with restenosis in the new lesion
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Table 3　Univariate analysis of predictive factors for restenosis of the side branch（1）

�
Restenosis of side branch

Parameters of main lesion

Pre RD（mm）
Post RD（mm）
Follow-up RD（mm）
Pre MLD（mm）
Post MLD（mm）
Follow-up MLD（mm）
Pre %DS（%）
Post %DS（%）
Follow-up %DS（%）

GroupsⅠandⅡ Original lesion

（＋）
（ n＝101）

2.6±0.1

3.1±0.1

2.7±0.1

0.6±0.1

2.7±0.1

1.4±0.2

78±3  

13±3  

48±4  

（－）
 （n＝126）

2.7±0.1

3.0±0.1

2.8±0.1

0.6±0.1

2.9±0.2

1.8±0.1

80±2  

11±2  

35±3  

p value

0.384

 0.600

0.637

0.970

0.616

0.028

0.481

0.530

0.007

（＋）
 （n＝62）

2.3±0.1

2.9±0.1

2.6±0.1

0.6±0.1

2.5±0.2

1.4±0.2

76±3  

15±4  

47±5  

（－）
（n＝74）

2.8±0.1

3.1±0.1

2.8±0.1

0.5±0.1

2.7±0.1

1.8±0.1

81±2  

11±2  

36±3  

p value

0.007

0.621

0.354

0.675

0.287

0.072

0.156

0.295

0.066

（＋）
（n＝36）

3.1±0.2

3.3±0.2

2.8±0.2

0.5±0.1

3.1±0.3

1.4±0.3

82±4  

9±4

51±8  

（－）
（n＝55）

2.6±0.1

2.9±0.1

2.7±0.1

0.6±0.1

3.0±0.4

1.8±0.1

77±2  

12±3  

33±4  

p value

0.048

0.116

0.650

0.518

0.085

0.214

0.316

0.608

0.042

New lesion

Values are mean±SE.
RD＝reference diameter. Explanation of the groups and other abbreviations as in Table 1, Fig. 1.

Table 4　Univariate analysis of predictive factors for restenosis of the side branch（2） 

�
Restenosis of side branch

Parameters of side branch

PCI

Pre RD（mm）
Post RD（mm）
Pre MLD（mm）
Post MLD（mm）
Pre %DS（%）
Post %DS（%） 

GroupsⅠandⅡ Original lesion

（＋）
（ n＝101）

52/49

2.1±0.1

1.9±0.1

0.9±0.1

0.9±0.1

56±3  

53±4  

（－）
 （n＝126）

54/72

2.1±0.1

2.1±0.1

0.9±0.1

1.3±0.1

56±2  

41±3  

p value

0.157

0.594

0.142

0.739

0.011

0.987

0.024

（＋）
 （n＝62）

32/30

2.1±0.1

2.0±0.1

0.7±0.1

0.9±0.1

68±2  

55±5  

（－）
（n＝74）

32/42

2.3±0.1

2.1±0.1

0.6±0.1

1.4±0.1

70±2  

34±3  

p value

0.271

0.476

0.285

0.425

0.002

0.453

0.001

（＋）
（n＝36）

15/21

2.0±0.1

1.9±0.1

1.4±0.1

1.0±0.2

32±4  

48±9  

（－）
（n＝55）

22/33

2.0±0.1

2.0±0.1

1.4±0.1

1.0±0.1

28±3  

55±4  

p value

0.929

0.670

0.264

0.943

0.942

0.434

0.488

New lesion

Continuous values are mean±SE.
PCI＝percutaneous coronary intervention. Explanation of the groups and other abbreviations as in Tables 1, 3, Fig. 1.



group（p＜0.05）. However, multivariate analysis
showed that %DS at follow-up angiography of the
main lesion was the only independent factor affect-
ing the restenosis of the side branch in GroupsⅠ
andⅡ.

DISCUSSION

The present study showed that the MLD of the
side branch was significantly larger after the proce-
dure and at follow-up in GroupⅠ, in which the
side branch was treated by coronary angioplasty,
compared to GroupⅡ, in which the side branch
was not treated. However, the difference in MLD
between the two groups was clearly decreased at
follow-up. Moreover, there was no difference in
%DS between the two groups at follow-up. These
findings indicate that the initial outcome for the
side branch does not reflect the possibility of late
restenosis. The late outcome of the side branch is
not affected by the perfusion status or the presence
of an ostial stenosis immediately after the proce-
dure21）.

This study also found that restenosis of the main
vessel was associated with unfavorable outcome for

the side branch. This finding suggests the possibili-
ty of restenosis in the main vessel directly affects
the likelihood of restenosis in the side branch, espe-
cially if the side branch was treated during the pro-
cedure for the main lesion. Univariate analysis
showed that %DS of the main vessel at follow-up,
and both MLD and %DS of the side branch after
the procedure were significant predictors of
restenosis of the side branch. However, the multi-
variate model indicated that %DS of the main
lesion at follow-up, and not %DS of the side branch
immediately after the procedure, was the only pow-
erful predictor of late results of the side branch.
Accordingly, the restenosis of the side branch
depends on the occurrence of restenosis of the main
vessel. The analysis of the two subgroups, contain-
ing original lesions existing at the ostium of the
side branch prior to procedures for the main vessel,
and newly developed side branch lesions during the
procedures, also showed that %DS of the main
lesion at follow-up was the only powerful predictor
of restenosis of the side branch in both groups.

A previous study found that despite the associa-
tion between restenosis of the main lesion and the
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Odds ratio Confidence interval p value

GroupsⅠandⅡ

Follow-up %DS of main lesion

PCI

Post RD of main lesion

Post MLD of side branch

Follow-up MLD of main lesion

Post %DS of side branch

Original lesion

Follow-up %DS of main lesion

Post RD of main lesion

Post %DS of main lesion

Pre MLD of side branch

Pre RD of side branch

Post MLD of side branch

Follow-up RD of main lesion

Post %DS of side branch

New lesion

Follow-up %DS of main lesion

Post %DS of main lesion

Pre %DS of side branch

1.031

0.475

1.775

0.678

1.295

1.005

4.315

1.739

1.013

2.494

1.442

0.736

1.205

1.019

2.947

0.977

1.015

  1.004－1.059  

0.223－1.012

0.939－3.356

0.241－1.911

0.558－3.007

0.981－1.030

2.738－7.49  

0.982－2.258

0.027－0.028

  2.087－12.794

0.635－1.133

0.508－1.64  

0.659－1.452

0.028－0.029

1.832－4.841

0.025－0.026

0.025－0.026

0.0249

0.0538

0.0773

0.4623

0.5471

0.6814

0.0058

0.1871

0.3480

0.3484

0.6558

0.7874

0.8957

0.8957

0.0381

0.3162

0.5372

Explanation of the groups and abbreviations as in Tables 1, 3, 4, Fig. 1.

Table 5　�Multivariate logistic regression analysis of predictive factors for restenosis of the side 
branch



side branch, reference diameter of the side branch
before the procedure was the only predictor of
restenosis of the side branch21）. This finding is not
consistent with our results. There are some possible
reasons for this inconsistency, such as differences
in the study population, reference diameter of the
side branch before the procedure, treatment for the
main vessel, and absence of treatment for the side
branch in the previous study. 

The exact mechanisms governing the flow in the
side branches after treatment for stenosis of the
main vessel remain unknown, but plausible expla-
nations include the following : Remodeling of the
plaque geometry at the ostium of the side branch by
the increased flow in the main vessel, and reversal
of acute coronary spasm of the side branch.
Therefore, the patency of the side branch should be
maintained in most cases even in the presence of
any stenosis of the side branch after the treatment.

This study indicated that the initial results of
coronary angioplasty for side branch lesions did not
reflect the possibility of restenosis, so a different
approach or strategy from that for the main vessel
should not be chosen for the simultaneous treat-
ment of side branch lesions. Adequate therapy for
the main vessel should avoid restenosis of both the
main vessel and the side branch. 

CONCLUSIONS

We conclude that if intervention for stenosis of a
side branch is considered during a procedure to
treat stenosis in a main vessel, whether the side
branch stenosis was previously present or newly
developed, treatment for the main vessel must
receive priority for optimal prevention of resteno-
sis.

Study limitations
This study was non-randomized, retrospective

and included a small population, so extension of

the present findings to the general clinical popula-
tion requires caution. The study was non-random-
ized, so there was bias in selecting cases and the
devices used to treat side branches and main ves-
sels. In addition, this study has several other limita-
tions.

Firstly, the reference diameter of the side branch
before the procedure tended to be small compared
to that of the main vessel. However, the present
study focused not on true bifurcation lesions, but
on main vessels with side branches. Multivariate
logistic regression analysis showed that restenosis
of the side branch was more strongly affected by
the %DS of the main vessel at follow-up, compared
to the reference diameter of the side branch before
the procedure.

Secondly, the reference diameter of the side
branch at baseline differed between the three
groups. Accordingly, the side branch restenoses
that were not dilated could have been smaller, so
the surgeon did not attempt dilation. Although we
could not completely exclude this bias, multivariate
logistic regression analysis suggested that the refer-
ence diameter of the side branch before the proce-
dure did not influence the restenosis of the side
branch.

Thirdly, we did not perform analysis according
to the device used to treat the side branch and the
main lesion. Treatment of the main vessel with a
stent generally resulted in worse initial and late out-
comes for the side branch compared to other proce-
dures for the main lesion. Debulking of the main
lesion seemed to give a superior outcome for the
side branch. Although the results are not presented
here, we confirmed that the same relationship held
between the main vessel and the side branch in only
patients who underwent stent implantation for
stenosis of the main vessel.

A larger, prospective, randomized study is
required to provide more accurate information.

222 Okabe, Asakura, Asakura et al

J Cardiol 2003 May; 41（5）: 215 –224

本幹主病変部と側枝における再狭窄の評価

岡部　輝雄　　朝 倉　 靖　　朝倉　恵子　　山根　明子

李　 慧 崇　　川村　朗夫　　小 川　 聡

目　的 : 本幹主病変部分に一致して側枝が存在すると，側枝起始部に病変が存在する場合や，主
病変治療中にプラークシフトなどにより狭窄が出現した場合には，主病変とともに治療を行うこと
が多い．しかし，側枝への加療は手技を複雑にするうえ，その遠隔期成績もいまだ満足できるもの

要　　　約
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ではない．本幹主病変治療に際し，側枝病変への加療が有効か否かを定量的冠動脈造影法を使用し
て評価した．
方　法 : 対象症例は，本幹主病変部分に一致して側枝が存在した症例で，6ヵ月以内に確認造影

を施行しえた451症例である．側枝への加療の有無により，加療群と非加療群とした．定量的冠動
脈造影法により，主病変および側枝起始部の最小血管径，狭窄率を計測した．
結　果 : 術後側枝起始部の最小血管径と狭窄率は，側枝へ加療をしなかった非加療群（0.7±

0.1 mm，63±2%）に比べて，側枝へ加療を施した加療群（1.4±0.1 mm，34±3%）で良好であった．
しかし，この差は遠隔期には失われた（加療群では 1.1± 0.1 mm，48± 2%，非加療群では 0.9±
0.04 mm，46±2%）．側枝起始部の遠隔期最小血管径と狭窄率は，両群とも本幹主病変が再狭窄し
た場合に，より増悪していた［加療群では，再狭窄（＋）: 0.9± 0.1 mm，57± 4% ; 再狭窄（－）:

1.2±0.1 mm（p＜0.05），43±3%（p＜0.05）．非加療群では，再狭窄（＋）: 0.9±0.1 mm，51±8% ;

再狭窄（－）: 1.0± 0.1 mm，44± 3%］．多変量解析の結果，両群において，本幹主病変の遠隔
期%DSが，側枝狭窄の遠隔期成績に対する独立規定因子であった（p＝0.0249，オッズ比＝1.031，
信頼区間＝1.004－1.059）．
結　論 : 側枝狭窄の遠隔期成績は，側枝への加療の有無および側枝狭窄の程度とは関係なく，む

しろ本幹主病変の遠隔期成績の影響を強く受けていることが示唆された．

J Cardiol 2003 May; 41（5）: 215－224

References

1）Ren PT, Annapoorna K, Eli S, Jonathan DM, Samin KS :
Optimal treatment of nonaorto ostial coronary lesions in
large vessels : Acute and long-term results. Cathet
Cardiovasc Intervent 2001 ; 54 : 283－288

2）Renkin J, Wijns W, Hanet C, Michel X, Cosyns J, Col J :
Angioplasty of coronary bifurcation stenoses : Immediate
and long-term results of the protecting branch technique.
Cathet Cardiovasc Diagn 1991 ; 22 : 167－173

3）Ciampricutti R, el Gamal M, van Gelder B, Bonnier J,
Taverne R : Coronary angioplasty of bifurcational lesions
without protection of large side branches. Cathet
Cardiovasc Diagn 1992 ; 27 : 191－196

4）Meier B, Gruentzig AR, King SBⅢ, Douglas JS Jr,
Hollman J, Ischinger T, Aueron F, Galan K : Risk of side
branch occlusion during coronary angioplasty. Am J
Cardiol 1984 ; 53 : 10－14

5）Vetrovec GW, Cowley MJ, Wolfgang TC, Ducey KC :
Effects of percutaneous transluminal angioplasty in lesion-
associated branches. Am Heart J 1985 ; 109 : 921－925

6）Weinstein JS, Baim DS, Sipperly ME, McCabe CH, Lorell
BH : Salvage of branch vessels during bifurcation lesion
angioplasty : Acute and long-term follow-up. Cathet
Cardiovasc Diagn 1991 ; 22 : 1－6

7）George BS, Myler RK, Stertzer SH, Clark DA, Cote G,
Shaw RE, Fishman-Rosen J, Murphy M : Balloon angio-
plasty of coronary bifurcation lesions : The kissing balloon
technique. Cathet Cardiovasc Diagn 1986 ; 12 : 124－128

8）Mathias DW, Mooney JF, Lange HW, Goldenberg IF,
Gobel FL, Mooney MR : Frequency of success and compli-
cations of coronary angioplasty of a stenosis at the ostium
of a branch vessel. Am J Cardiol 1991 ; 67 : 491－495

9）Berner SJ, Leya FS, Apperson-Hansen C, Cowley MJ,
Califf RM, Topol EJ : A comparison of debulking versus

dilatation of bifurcation coronary arterial narrowings（from
the CAVEAT I Trial）: Coronary Angioplasty Versus
Excisional Atherectomy Trial-I. Am J Cardiol 1996 ; 78 :
1039－1041

10）Yamashita T, Nishida T, Adamian MG, Briguori C,
Vaghetti M, Corvaja N, Albiero R, Finci L, Mario CD,
Tobis JM, Colombo A : Bifurcation lesions : Two stents
versus one stent : Immediate and follow-up results. J Am
Coll Cardiol 2000 ; 35 : 1145－1151

11）Chevalier B, Glatt B, Royer T, Guyon P : Placement of
coronary stents in bifurcation lesions by the“culotte”
technique. Am J Cardiol 1998 ; 82 : 943－949

12）Bittl JA, Sanborn TA, Tcheng JE, Siegel RM, Ellis SG :
Clinical success, complications and restenosis rates with
excimer coronary angioplasty : The Percutaneous Excimer
Laser Coronary Angioplasty Registry. Am J Cardiol 1992 ;
70 : 1533－1539

13）Lewis B, Leya F, Johnson SA, Grassman ED, McKierman
TL, Sumida CW, Killiam DM, Hwang M, Losurdo J, Loeb
HS: Acute procedural results in the treatment of 30 coro-
nary artery bifurcation lesions with a double-wire atherec-
tomy technique for side-branch protection. Am Heart J
1994 ; 127 : 1600－1607

14）Caputo RP, Chafizedeh ER, Stoler RC, Lopez JJ, Cohen
DJ, Kuntz RE, Carozza JP Jr, Baim DS : Stent jail : A mini-
mum-security prison. Am J Cardiol 1996 ; 77 : 1226－1229

15）Baim DS : Is bifurcation stenting the answer? Cathet
Cardiovasc Diagn 1996 ; 37 : 314－316

16）Teirstein PS : Kissing Palmaz-Schatz stents for coronary
bifurcation stenoses. Cathet Cardiovasc Diagn 1996 ; 37:
307－310

17）Carrie D, Karouny E, Chouairi S, Puel J :“T”shaped stent
placement : A technique for the treatment of dissected
bifurcation lesions. Cathet Cardiovasc Diagn 1996 ; 37:
311－313



224 Okabe, Asakura, Asakura et al

J Cardiol 2003 May; 41（5）: 215 –224

18）Foley DP, Serruys PW : Bifurcation lesion stenting. The
Thoraxcentre J 1996 ; 8 : 32－36

19）Colombo A, Gaglione A, Nakamura S, Finci L :“Kissing”
stents for bifurcational coronary lesion. Cathet Cardiovasc
Diagn 1993 ; 30 : 327－330

20）Nakamura S, Hall P, Maiello L, Colombo A : Techniques
for Palmaz-Schatz stent deployment in lesions with a large

side branch. Cathet Cardiovasc Diagn 1995 ; 34 : 353－361
21）Poerner TC, Kralev S, Voelker W, Sueselbesk T, Latsch A,

Pfleger S, Schumacher B, Borggrefe M, Hasse KK :
Natural history of small and medium-sized side branches
after coronary stent implantation. Am Heart J 2002 ; 143:
627－635


