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Comparison of the efficacy and safety of pharmacological
treatment versus percutaneous coronary angioplasty 
in patients with intermediate coronary artery lesions
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A b s t r a c t

BBaacckkggrroouunndd:: It is unclear if patients with intermediate coronary artery lesions (40-70% of diameter reduction) benefit from
percutaneous coronary intervention (PCI) as compared with pharmacological treatment. 

AAiimm:: To investigate whether PCI of intermediate coronary artery lesions may improve the outcome in this group of patients. 
MMeetthhooddss:: We performed a retrospective analysis of data of 232 symptomatic patients with intermediate coronary lesions. Hundred

sixty five patients received only pharmacological treatment (group A) while 67 were treated with PCI with or without stent implantation
(group B). Primary study endpoints were defined as follows: death (cardiac and non-cardiac), myocardial infarction, unstable angina,
recurrent angina and coronary reintervention. Demographic and clinical variables were evaluated to identify predictors of the composite
endpoint (exacerbation of angina, hospitalisation because of severe angina, restenosis in the intermediate coronary lesion, acute
coronary syndrome and cardiac death). 

RReessuullttss:: In group A, patients were treated with typical pharmacotherapy including beta-blockers, Ca-blockers, ACE-inhibitors, and
antiplatelet drugs. In group B, 68 PCI procedures were performed in 67 patients and optimal pharmacotherapy was administered.
The average age of patients in both groups was 58.0 ± 9.1 years and the majority were males (76%). Preinterventional coronary
angiography showed that the intermediate lesions were most frequently localised in the left anterior descending (LAD) coronary
artery; the next most frequent localisation was the right coronary artery (RCA). During the 12-month follow-up in 9 (13%) patients
from the group B repeated PCI due to restenosis was performed, while in group A intervention was necessary in 7 (4%) of patients
due to aggravation of symptoms (p = 0.01). The cumulative probability of restenosis after PCI in intermediate coronary lesions was
14%. Recurrent angina was more frequent in group B as compared to group A (34 vs. 19%; p = 0.005). None of the patients in any
group died during 12 months of follow-up. In patients with intermediate coronary lesions, the independent predictors of the composite
study endpoint were: history of previous percutaneous coronary angioplasty, type 2 diabetes, persistent ST-segment elevation in 12-
lead ECG, heart rhythm disturbances, presence of the intermediate lesion in the LAD, and left ventricular dysfunction. 

CCoonncclluussiioonnss::  Patients with intermediate coronary artery stenoses could safely undergo pharmacological treatment and PCI may
be postponed until aggravation of symptoms occurs. In the presence of predictors of the composite study endpoint, the use of
intracoronary diagnostic methods may be considered to obtain more reliable and precise measurements of coronary stenosis severity.

KKeeyy  wwoorrddss:: intermediate lesions, pharmacological treatment, percutaneous coronary intervention
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Introduction
Invasive revascularisation of coronary arteries is a well-

established effective method of treatment in patients with
stable angina and coronary artery stenosis ≥ 70%. There
is still a decision problem concerning the optimum strategy
in patients who have stenoses in coronary angiography in

the range of 40 to 70%, called intermediate or subcritical
changes. There is evidence that this type of lesions may
become unstable and can be the starting point for an acute
coronary syndrome (ACS) [1-8]. 

The transformation of an intermediate lesion to an
unstable atherosclerotic plaque is a dynamic process which
is difficult to predict. Moreover, angiocardiographic
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examination is unable to visualise this phenomenon 
[9-12]. That is why the trials were undertaken to identify
the lesion characteristics which would better predict the
propensity of intermediate lesions transformation into
unstable plaque [12, 13]. From the clinical point of view, it
is important to establish the possible risk factors leading
to serious cardiovascular episodes in patients with
intermediate stenoses of the coronary arteries in order to
identify individuals with the highest risk of such an event.
It could help to qualify these patients, after performing
coronary angiography, to the percutaneous coronary
intervention (PCI) or intensified pharmacological treatment. 

Accordingly, the aim of our study was to compare the
one-year outcome in patients with intermediate coronary
lesions who were treated with PCI versus those who
received pharmacological therapy only.

Methods
We performed a retrospective analysis of data of 232

consecutive patients hospitalised in our department
between 2001 and 2006, in whom one or more
intermediate stenoses (40-70%) in the major epicardial
coronary arteries were detected during coronary
angiography. All subjects included in the study had
symptoms of coronary artery disease (CAD): 25 (10.8%)

patients had ACS, and the remaining 207 (89.2%) patients
had at least class II stable angina pectoris according to the
criteria of the Canadian Cardiological Society (CCS), in spite
of receiving at least two antianginal drugs. The ACS
patients were enrolled if they had one or more
intermediate lesions in the coronary vessel other than the
infarct-related coronary artery. In addition, in this
population of patients, the critical lesions or total coronary
artery occlusion, if present, were localised in the distal
parts of coronary arteries, and were not qualified for
invasive treatment. The flow chart presenting patient’s
recruitment is shown in Figure 1. The exclusion criteria
were: complicated myocardial infarction, severe heart
failure with left ventricular ejection fraction (LVEF) < 30%,
multivessel coronary disease with indications to coronary
artery bypass grafting and lethal comorbidities 
(e.g. malignancy). 

The percent diameter of stenosis was obtained by
quantitative coronary angiography (QCA) [14]. To evaluate
the anatomy of coronary arteries, the ACC/AHA
methodology was used. Four types of lesions identified,
taking into consideration the lesion length, coronary artery
diameter, the visually estimated degree of the stenosis,
the degree of the stenosis measured with digital
angiography, the distance between the beginning of the

FFiigguurree  11..  Design of the study

232 patients were enrolled

74 patients – subgroup A1

one-year follow-up

38 patients – subgroup B1

320 patients were screened (angiography)

group A: 165 patients treated
pharmacological

group B: 67 patients treated
invasive

Exclusion criteria:
– complicated myocardial infarction
– severe heart failure with ejection fraction (LVEF) < 30%
– lethal comorbidities (e.g. malignancy)
– multivessel coronary disease with indications to CABG
– inability to perform follow-up
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lesion and the vessel ostium, and co-existence of the
stenosis in the artery located proximally or distally to the
analysed intermediate stenosis. Furthermore, in 43% of
subjects treated medically, and in 45% of individuals who
underwent PCI, non-invasive tests, including myocardial
perfusion scintigraphy and stress echocardiography, were
performed. In 10% of patients undergoing PCI an
intravascular ultrasound (IVUS) was done. 

The patients were enrolled into two groups (Figure 1):
group A – treated medically (in addition, the A1 subgroup,
consisting of patients without lesions other than
intermediate, was formed), and group B – patients who
underwent PCI of the intermediate stenosis (in addition,
the B1 subgroup which included patients without lesions
other than intermediate was distinguished). The decision
whether to treat a patient with pharmacological agents or
with PCI was left to the discretion of the operator who
performed coronary angiography.

The PCI was performed with the use of standard
techniques. Stable CAD patients from group B were
selected for this procedure if they had evidence of
myocardial ischaemia observed during non-invasive tests
(stress echocardiography, myocardial perfusion
scintigraphy) or in intravascular ultrasound. Coronary
angioplasty with or without stent implantation was
considered effective when the residual stenosis was < 30%,
with the normal flow to the distal part of the vessel.

The follow-up duration was 12 months. During this
period, the occurrence of ACS, worsening of the CCS class,
the necessity of hospital admission due to the
exacerbation of anginal symptoms, progression of
intermediate lesions requiring coronary angioplasty and,
in patients who were treated invasively – prevalence of
restenosis, were recorded and analysed. The primary study
end-points were defined as follows: death (cardiac and
non-cardiac), myocardial infarction, unstable angina,
recurrent angina and coronary reintervention. The
comparative analysis of the above end-points was
performed between the group A and B and in two
subgroups of patients with intermediate lesions only: 
A1 – treated pharmacologically and B1 – treated invasively
(coronary angioplasty). 

Demographic and clinical variables were additionally
evaluated to identify predictors of the composite study
end-point (exacerbation of angina, hospitalisation due of
severe angina, restenosis in the intermediate coronary
lesion, acute coronary syndrome, and cardiac death). The
results of laboratory tests (biochemical, hematological and
coagulation parameters), resting ECG, chest X–ray, the
treadmill exercise test, 24-hour ECG Holter monitoring,
coronary angiography and coronary vessel anatomy (type
of lesions, length, coronary artery diameter, the visually
estimated degree of the stenosis, the degree of the
stenosis measured with digital angiography, the distance
between the beginning of the lesion and the vessel ostium,

and co-existence of the stenosis in the artery located
proximally or distally to the analysed intermediate
stenosis), segmental and global contractility of the left
ventricle, the course of coronary angioplasty, the results
of dobutamine stress echo test, and myocardial perfusion
scintigraphy, were all included into statistical analysis.

Statistical analysis
The results are presented as mean ± one SD. All

categorical variables were compared with the use of χ2

test whereas all continuous parameters – with the use of
the student t-test or Mann-Whitney U test. The odds ratio
and 95% confidence intervals (CI) were calculated and the
multivariate logistic analysis was performed in order to
identify independent variables predicting the outcome.
Probability of the occurrence of analysed complications
during the follow-up period was analysed using the Cox-
Mantel test and presented with the Kaplan-Meier curves.
A p value < 0.05 was considered significant.

Results
In total, 232 patients (61 women and 171 men in the

age of 34 to 77 years, mean 58.0 ± 9.1 years) were enrolled
to this study. Group A consisted of 165 patients (24%
women and 76% men in the mean age of 58.0 ± 9.2 years)
who were treated medically (A1 subgroup – 74 patients
only with intermediate lesions), and group B comprised
67 patients (24% women and 76% men in the mean age
of 57.0 ± 7.0 years) who underwent PCI of the intermediate
stenosis (B1 subgroup – 38 patients only with intermediate
lesions). The baseline characteristics of the two groups are
shown in Table I. The majority of parameters did not differ
between the groups, however, there were differences in
the prevalence of type 2 diabetes, frequency of previously
performed PCI as well as in the percent diameter stenosis
of intermediate coronary lesions. Medical therapy was
similar in both groups except for antiplatelet agents which
were used significantly more often in the PCI-treated
patients. In group B, 30 patients were treated with balloon
angioplasty without stent implantation, 23 individuals were
treated with angioplasty with stenting, and 15 patients
had direct stenting.

The primary end-points occurred in 31 (19%) patients
in group A and in 22 (34%) patients in group B (p < 0.005)
(Table II). In patients with only intermediate lesions the
primary endpoints occurred in 8 (11%) individuals in
subgroup A1 and in 14 (33%) patients in subgroup B1 
(p < 0.003). The event-free survival is shown by means of
the Kaplan-Meier curves in Figures 2 and 3. No patient died
during follow-up. Moreover, one patient from group A and
no patient from group B experienced myocardial infarction.
Similarly, one patient from group A and no patient from
group B experienced unstable angina. At 1-year follow-up,
88% of the patients in the group A were free from angina,

1006 Paweł Latacz et al.



Kardiologia Polska 2009; 67: 8a

GGrroouupp  AA GGrroouupp  BB pp
nn  ==  116655  nn  ==  6677

Age [years ± SD] 58 ± 9.2 57 ± 7 NS

Men, n (%) 122 (76) 49 (76)

BMI 27 ± 3.7 27 ± 4 NS

First symptom of the coronary disease (past history), n (%) NS
stable angina pectoris 114 (69) 35 (55)
unstable angina pectoris 2 (1) 0
myocardial infarction 2 (1) 30 (45)

Myocardial infarction in the past history, n (%) 81 (49) 40 (60) NS

Clinical presentation at study entry, n (%)
stable angina pectoris 147 (89) 60 (89) NS
acute coronary syndrome 18 (11) 7 (11) NS

CCS class, n (%) NS
II 79 (48) 24 (36)
III 64 (39) 33 (49)
IV 4 (2) 3 (5)

Acute coronary syndrome, n (%) 18 (1) 7 (10) NS

Age of onset of cardiac symptoms [year ± SD] 53 ± 11 52 ± 9 NS

Age of the occurrence of myocardial infarction [years ± SD] 54 ± 10 52 ± 9 NS

Period between the occurrence of the first symptoms 41 ± 14 47 ± 17 NS
and the first  coronary angiography [months ± SD]

Previously performed PCI, n (%) 23 (14) 22 (33) 0.0008

Hypertension, n (%) 134 (81) 56 (84) NS

Lipid disorders, n (%) 135 (82) 57 (85) NS

Diabetes – type 2, n (%) 14 (9) 19 (28) 0.0006

Intolerance of carbohydrates, n (%) 4 (2) 2 (3) NS

Kidney disease, n (%) 15 (9) 8 (12) NS

Disease of peripheral arteries, n (%) 34 (21) 11 (16) NS

Past cerebrovascular incidents, n (%) 11 (7) 2 (3) NS

Obstructive lung disease, n (%) 17 (10) 2 (3) NS

Family history, n (%) 138 (84) 55 (82) NS

MMeeddiiccaattiioonn

Beta-blocker, n (%) 104 (63) 45 (67) NS

ACE-inhibitors, n (%) 107 (65) 46 (69) NS

Calcium antagonist, n (%) 90 (55) 34 (51) NS

Statin, n (%) 123 (75) 53 (79) NS

Acetylsalicylic acid, n (%) 139 (84) 61 (91) NS

Clopidogrel/ticloplodine, n (%) 41 (24) 47 (70) 0.001

Nitrate, n (%) 136 (82) 55 (82) NS

Diuretics, n (%) 44 (26) 11 (17) NS

QQuuaannttiittaattiivvee  aannaallyyssiiss  ooff  ccoorroonnaarryy  iinntteerrmmeeddiiaattee  lleessiioonnss

Number of intermediate lesions/total no. (%) 239/307 (77) 68/307 (23) 0.0001

Extent of stenosis – mean ± SD [%] 53.2 ± 1.5 68 ± 0,9 0.0001

Extent of stenosis QCA – mean ± SD [%] 51.6 ± 8.3 61.3 ± 5.4 0.0001

Reference diameter – mean ± SD [mm] 12.5 ± 1.7 13.8 ± 2.1 NS

Lesion length – mean ± SD [mm] 3.03 ± 0.11 3.1 ± 0.2 NS

Distance between from ostium artery to lesions – mean ± SD [mm] 31.6 ± 11.6 31.7 ± 10.8 NS

TTaabbllee  II..  Baseline characteristics of the patients in group A (pharmacological treatment) and B (invasive treatment)

Abbreviations: ACE – angiotensin-converting enzyme, PCI – percutaneous coronary intervention, QCA – quantitative coronary angiography, CCS – Canadian
Cardiovascular Society
All categorical variables were compared with the use of χ2 test or t-Student, all continous variables were compared with use of the 
Mann-Whitney U test
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as compared to 78% in group B (p < 0.004) (Figure 2).
Importantly, these differences were more significant when
subgroups A1 and B1 were compared. In the population
treated only pharmacologically, 95% of patients were free
from angina during follow-up, as compared to 70% in
subgroup B1 (p < 0.0003) (Figure 2). The redo PCI in the
subgroup B1 was related to restenosis. During follow-up,
in group A, 4% of patients required PCI of the intermediate
lesions due to aggravation of angina. In subgroup A1, no
patients required PCI of intermediate lesions. The
cumulative probability of restenosis in group B, estimated
by Kaplan-Meier analysis, was 14%.

The multivariate logistic analysis showed that the
history of previous PCI, type 2 diabetes, persistent 

ST-segment elevation in 12-lead ECG, heart rhythm
disturbances, presence of the intermediate lesion in the
left anterior descending coronary artery, and left ventricular
dysfunction were independent predictors of the composite
study endpoint (Table III).  

Discussion
This retrospective study showed that in the population

of symptomatic patients with intermediate coronary
lesions, pharmacological treatment, as compared to PCI,
significantly reduced primary endpoints: recurrent angina
and reintervention during one-year follow-up. Similar results
were obtained in patients only with intermediate lesions
(subgroups A1 and B1). It should be noticed that optimal

TTrreeaattmmeenntt  aapppplliieedd TTrreeaattmmeenntt  aapppplliieedd

pphhaarrmmaaccoollooggiiccaall  iinnvvaassiivvee  pp pphhaarrmmaaccoollooggiiccaall iinnvvaassiivvee pp
ssuubbggrroouupp  AA11 ssuubbggrroouupp  BB11 ggrroouupp  AA ggrroouupp  BB

Symptom aggravation, n (%) 8 (11) 14 (33) 0.003 31 (19) 22 (34) 0.005

Hospital readmission, n (%) 7 (9) 15 (36) 0.003 29 (18) 21 (31) 0.010

Unstable angina pectoris, n (%) 0 0 NS 1 (1) 0 –

Myocardial infarction, n (%) 0 0 NS 1 (1) 0 –

Coronary angioplasty, n (%) 0 6 (15) 0.003 7 (4) 9 (13) 0.010

Restenosis, n (%) 6 (15) - 9 (13) -

TTaabbllee  IIII..  Study endpoints in the subgroups A1, B1 and groups A and B
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Mantel-Cox test p = 0.004

FFiigguurree  22..  Probability of exacerbation of angina
during one-year follow-up in patients from groups
A and B
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FFiigguurree  33.. Probability of exacerbation of angina
during one-year follow-up in patients with
intermediate coronary lesions only (subgroups A1
and B1)
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PPrreeddiiccttoorr OOddddss  rraattiioo pp
((9955%%  CCII))

History of previous coronary angioplasty 9.5 (4.5-20.2) 0.0000001

Positive family history 0.44 (0.2-0.97) 0.030

Type 2 diabetes 4.5 (1.87-23.6) 0.020

Persistent ST-segment elevation in 12-lead ECG 13.6 (1.37-136.54) 0.020

Heart rhythm disturbances 2.8 (1.09-7.43) 0.030

Increase in the level of creatine kinase (CK) 0.72 (0.50-0.99) 0.049

Presence of the intermediate lesion in the LAD 3.1 (0.9-10.7) 0.040

Left ventricular dysfunction in ventriculography 0.36 (0.18-0.7) 0.001

Invasive treatment vs. pharmacotherapy 2.5 (1.26-4.95) 0.010

TTaabbllee  IIIIII..  Predictors of the complex endpoint during one-year follow-up in the study population

pharmacological treatment was administered in all studied
individuals and that all the patients, who were assigned to
pharmacological therapy, underwent careful clinical
monitoring. During a 12-month follow-up, in group A, 4%
of patients required PCI of the intermediate lesions due to
aggravation of angina. The cumulative probability of the
occurrence of ACS in our study was 1.4% per year. In both
groups, there were no deaths during the study period.

Similar results were obtained by Legalery et al. [15]. In
their study, 407 patients with intermediate coronary
stenoses were divided into two groups, according to results
of the evaluation of fractional flow reserve (FFR). There were
no significant differences in the incidence of study
endpoints between groups treated either pharmacologically
or invasively [15]. The similar conclusions were reported by
other investigators [16-22]. The results of the recently
published FAME study (Fractional Flow Reserve versus
Angiography for Multivessel Evaluation) indicate the
necessity of routine assessment of FFR in coronary stenoses
> 50%. There is growing evidence that invasive treatment
of intermediate coronary lesions that do not induce
myocardial ischaemia can increase the risk of adverse
cardiovascular events, mainly coronary thrombosis and
restenosis without antianginal effect [23]. In our study, in
all stable CAD patients, stress echocardiography or
myocardial perfusion scintigraphy for evaluation of
myocardial ischaemia were performed. Interestingly, the
results of COURAGE study (Clinical Outcomes Utilizing
Revascularization and Aggressive Drug Evaluation) and Trial
Nuclear Trial Substudy showed that in patients with critical
coronary stenoses and severe angina (class III-IV according
of the CCS) there were no significant differences in the
occurrence of the death and myocardial infarction during
5-year of follow-up between groups treated invasively and
aggressively with optimal pharmacotherapy [24, 25].

The next analysed endpoint was the frequency of
performing PCI of the intermediate coronary lesion during
a 12-month follow-up. In the group of patients treated
pharmacologically, PCI was performed in 7 (4%) patients.
Indications for PCI were either severe exacerbation of

angina or progression of coronary stenosis in control
angiography. The cumulative probability of PCI of the
intermediate lesion within 12 months of the follow-up was
significantly higher in patients treated invasively (14 vs.
4%; p = 0.001) and was mainly associated with restenosis.
Detailed analysis showed that majority of PCI procedures
in medically treated patients were performed in those with
intermediate coronary lesions in the LAD and coexistent
critical stenoses in the remaining coronary vessels. In
patients treated pharmacologically with an isolated
intermediate stenosis in the LAD as well as in subjects
with intermediate lesions only, no patient required PCI
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FFiigguurree  44..  Probability of the repeated coronary
angioplasty during one-year follow-up in patients
from groups A and B
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during the follow-up. The remaining 3 patients who were
initially treated with pharmacotherapy and who had PCI
performed during the period of observation, had
intermediate lesions in the right coronary artery and
coexisting intermediate and critical stenoses in the other
vessels. 

In the group that was treated invasively, all the 
9 patients had repeated PCI because of restenosis.
Restenosis most frequently occurred after PCI in LAD – in
6 (9%) patients and was associated with the presence of
intermediate lesions in the LAD and intermediate and/or
critical stenoses in other coronary arteries. In 3 (4%)
patients with intermediate and critical coronary lesions,
restenosis was related to the intermediate stenosis in the
right coronary artery (RCA) (Table II).

The results of our study indicate a relatively low
probability of the necessity of PCI of the intermediate
coronary lesions during one-year follow-up in patients
treated pharmacologically only. Patients with intermediate
coronary artery stenoses could safely undergo
pharmacological treatment and PCI could be postponed
until aggravation of symptoms occurs. From the clinical
standpoint it is important that progression of coronary
atherosclerosis was observed in patients with intermediate
coronary lesions in the LAD or RCA, with concomitant
intermediate and/or critical stenoses in the remaining
coronary arteries. None of patients treated
pharmacologically developed acute coronary syndrome
due to vulnerable intermediate lesion.

In our study, the cumulative probability of coronary
reintervention was 14% and in all these cases it was
caused by restenosis. In most subjects restenosis occurred
after PCI of the lesion in LAD, and rarely in RCA. The
detailed analysis showed that PCI with elective stent
implantation was the most effective interventional strategy
for patients with intermediate coronary lesions. At one-
-year follow-up, the cumulative probability of restenosis
in this group of patients was 6%. These results are partly
consistent with data from other studies [26-30]. 

The cumulative probability of restenosis after PCI (with
or without stent implantation) of intermediate coronary
lesions was 14%. These results are consistent with
previously published data from clinical studies in which
the indications to coronary interventions were based on
detailed intracoronary examinations including FFR [21-24].

All coronary reinterventions in our study were caused
by in-stent restenosis. In published meta-analysis of four
large studies with the use of drug-eluting stents (DES), PCI
procedures with stent implantation in intermediate (≤ 50%)
coronary lesions were performed in 167 (6.7%) patients
[31, 32]. There was no significant difference in the
frequency of death or myocardial infarction between the
group treated with bare-metal stent implantation and
patients with implanted DES during the one-year follow-
-up [31]. However, in patients treated with DES

implantation, the risk of restenosis and the frequency of
repeated PCI were significantly lower [31, 32].

Limitations of the study
The most important limitation of this study is it’s

retrospective nature and lack of formal randomisation to
the treatment groups. The latter one resulted in a few
significant differences in the baseline characteristics
between the two studied groups (incidence of diabetes,
extent of coronary stenosis, proportion of intermediate
lesions) which might have influenced the results. Another
limitation is the lack of a control group treated invasively
with the use of drug-eluting stents (DES). Based on the
literature and our own experience it is possible that DES
implantation could prevent restenosis after PCI of
intermediate coronary lesions and thus influence patient
outcomes. The borderline lesions were not investigated
with intracoronary ultrasonography with virtual histology
analysis and FFR was not evaluated. The above mentioned
methods could help to assess more reliably the lesions
comparing to angiographic analysis. However, in everyday
practice in Poland the use of mentioned these techniques
is very limited, mainly due to high costs so we believe the
presented group reflects the real-life conditions of most
cathlabs.

In conclusion, in patients with intermediate coronary
lesions, the exacerbation of angina is more frequent in the
group treated invasively, as compared to those treated
pharmacologically only. There is no significant difference
in the risk of death or myocardial infarction between these
groups. In patients with intermediate coronary lesions, the
independent predictors of the composite study endpoint
(exacerbation of angina, hospitalisation, restenosis in the
intermediate lesion, acute coronary syndrome, cardiac
death) are: history of previous PCI, diabetes, persistent 
ST-segment elevation in 12-lead ECG, heart rhythm
disturbances, presence of the intermediate lesion in the
left anterior descending coronary artery, and left ventricular
dysfunction.  Further studies are needed to determine the
optimal management of symptomatic patients with
intermediate coronary lesions.

RReeffeerreenncceess

1. Naghavi M, Libby P, Falk E, et al. From vulnerable plaque to
vulnerable patient, a call for new definitions and risk assessment
strategies: part I. Circulation 2003; 108: 1664-72.

2. Naghavi M, Libby P, Falk E, et al. From vulnerable plaque to
vulrenable patient, a call for new definitions and risk assessment
strategies: part II. Circulation 2003, 108: 1772-8.

3. Casscells W, Naghavi M, Willerson JT. Vulnerable atherosclerotic
plaque: a multifocal disease. Circulation 2003; 107: 2072-5.

4. Kereiakes DJ. In Search of the vulnerable plaque. Circulation 2003;
107: 2076-7.

5. Maseri A, Fuster V. Is there a vulnerable plaque? Circulation 2003;
107: 2068-71.

1010 Paweł Latacz et al.



Kardiologia Polska 2009; 67: 8a

6. Fuster V, Moreno PR, Fayad ZA, et al. Atherothrombosis and high-
-risk plaque, part I: evolving concepts. J Am Coll Cardiol 2005; 46:
937-54.

7. Fuster V, Moreno PR, Fayad ZA, et al. Atherothrombosis and high-
risk plaque, Part II: Approaches by noninvasive computed
tomographic/magnetic resonance imaging. J Am Coll Cardiol 2005;
46: 1209-18.

8. Hansson GK. Inflammation, atherosclerosis and coronary artery
disease. N Engl J Med 2005; 352: 1685-95.

9. Libby P. Inflammation and the multiplicy of ‘vulnerable’ coronary
plaques. J Am Coll Cardiol 2005; 45: 1600-2.

10. Burke AP, Kolodgie FD, Farb A, et al. Morphological predictors of
arterial remodeling in coronary atherosclerosis. Circulation 2002;
105: 297-303.

11. Fujii K, Carlier SG, Mintz GS, et al. Assiociation of plaque
characterization by intravascular ultrasound virtual histology and
arterial remodeling. Am Heart J 2005; 150: 516-21.

12. Madjid M, Zarrabi A, Litovsky S, et al. Finding vulnarable
atherosclerotic plaques: is it worth the effort? Arterioscler Thromb
Vasc Biol 2004; 24: 1775-82.

13. Tobis J, Babak A, Slavin L. Assesment of intermediate severity
coronary lesions in the catheterization laboratory. J Am Coll Cardiol
2007; 49: 839-48.

14. Sukiennik A, Kubica J, Gil R, et al. Ilościowa angiografia tętnic
wieńcowych. Folia Cardiol 2001; 8: 321-33.

15. Legalery P, Schiele F, Seronde MF, et al. One-year outcome of patients
submitted to routine fractional flow reserve assessment to determine
the need for angioplasty. Eur Heart J 2005; 26: 2623-9.

16. Berger A, Botman KJ, Philip A, et al. Long-term clinical outcome
after fractional flow reserve-guided percutaneous coronary
intervention in patients with multivessel disease. J Am Coll Cardiol
2005; 46: 438-42. 

17. Davies RF, Goldberg AD, Forman S, et al. Asymptomatic Cardiac
Ischemia Pilot (ACIP) study 2 year follow-up: outcomes of patients
randomized to initial strategies of medical therapy versus
revascularization. Circulation 1997; 95: 2037-43.

18. Leborgne L, Cheneau E, Wolfram R, et al. The proximal location of
stenosis in the left anterior descending coronary artery is not 
a predictive factor of worse outcome in the era of the stent.
Cardiovasc Radiat Med 2002; 3: 127-32.

19. Alidoosti M, Salarifar M, Zeinali AM. Comparison of outcomes of
percutaneous coronary intervention on proximal versus non-
-proximal left anterior descending coronary artery, proximal left
circumflex and proximal right coronary artery: a cross-sectional
study. BMC Cardiovasc Disord 2007; 4: 7.

20. Pitt B, Waters D, Brown WV, et al. Aggressive lipid-lowering therapy
compared with angioplasty in stable coronary artery disease.
Atorvastatin versus Revascularization Treatment Investigators. 
N Engl J Med 1999; 341: 70-6.

21. Bech GJW, De Bruyne B, Pijls NH, et al. Fractional flow reserve to
determine the appropriateness of angioplasty in moderate coronary
stenosis a randomized trial. Circulation 2001; 103: 2928-34.

22. Pijls NH, van Schaardenburgh P, Manoharan G, et al. Percutaneous
coronary intervention of functionally nonsignificant stenosis: 
5-year follow-up of the DEFER Study. J Am Coll Cardiol 2007; 49:
2105-11.

23. Tonino PA, De Bruyne B, Pijls NH, et al. Fractional flow reserve
versus angiography for guiding percutaneous coronary
intervention. N Engl J Med 2009; 360: 213-24.

24. Boden WE, O’Rourke RA, Teo KK, et al. Optimal medical therapy
with or without PCI for stable coronary disease. N Engl J Med 2007;
356: 1503-16.

25. Shaw LJ, Berman DS, Maron DJ, et al. Optimal medical therapy
with or without percutaneous coronary intervention to reduce
ischemic burden: results from the Clinical Outcomes Utilizing
Revascularization and Aggressive Drug Evaluation (COURAGE) Trial
Nuclear Substudy. Circulation 2008; 117: 1283-91.

26. Hueb WA, Bellotti G, de Oliveira SA, et al. The Medicine,
Angioplasty or Surgery Study (MASS): a prospective, randomized
trial of medical therapy, balloon angioplasty or bypass surgery for
single proximal left anterior descending artery stenoses. J Am Coll
Cardiol 1995; 26: 1600-5.

27. Serruys PW, de Jaegere P, Kiemeneij F, et al. A comparison of
balloon-expandable-stent implantation with balloon angioplasty
in patients with coronary artery disease. Benestent Study Group.
N Engl J Med 1994; 331: 489-95.

28. Fischman DL, Leon MB, Baim DS, et al. A randomized comparison of
coronary-stent placement and balloon angioplasty in the treatment
of coronary artery disease. N Engl J Med 1994; 331: 496-501.

29. Legutko J, Dudek D, Chychrel M, et al. Safety and effectiveness of
pharmacologic versus mechanical stabilization of borderline
coronary lesions in patients with acute coronary syndromes. Przegl
Lek 2005; 62: 1-7.

30. Hoye A, Lemos PA, Arampatzis CA, et al. Effectiveness of sirolimus-
eluting stent implantation for coronary narrowings <50% diameter.
Am J Cardiol 2004; 94: 112-4. 

31. Moses JW, Stone GW, Nikolsky E, et al. Drug eluting stens in the
treatment of intermediate lesions. J Am Coll Cardiol 2006; 47:
2164-71.

32. Kastrati A, Mehilli J, Pache J, et al. Analysis of 14 trials comparing
sirolimus-eluting stents with bare-metal stents. N Engl J Med 2007;
356: 1030-9.

1011PCI or pharmacotherapy for borderline coronary lesions



Kardiologia Polska 2009; 67: 8a

Porównanie skuteczności leczenia farmakologicznego 
i przezskórnej angioplastyki wieńcowej u chorych 
z granicznymi zwężeniami tętnic wieńcowych 
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S t r e s z c z e n i e

WWssttęępp:: Nie ma jednoznacznych wytycznych dotyczących leczenia granicznych zmian tętnic wieńcowych. Istnieją wątpliwości,
czy przezskórna angioplastyka wieńcowa (PCI) poprawia rokowanie u chorych z granicznymi zmianami (40–70-procentowe zwężenie)
w tętnicach wieńcowych w porównaniu z leczeniem farmakologicznym. 

CCeell:: Ocena skuteczności leczenia farmakologicznego i PCI u pacjentów z granicznymi zmianami tętnic wieńcowych. 
MMeettooddyy:: Retrospektywną analizą objęto 232 pacjentów ze stabilną dusznicą bolesną, u których stwierdzono w badaniu

koronarograficznym graniczne zmiany w tętnicach wieńcowych. Wyłącznie farmakologicznie było leczonych 165 chorych (grupa A),
a 67 zostało zakwalifikowanych do leczenia metodą PCI (grupa B). W okresie obserwacji analizowano częstość występowania
następujących punktów końcowych: zgon, zawał serca, niestabilna dusznica bolesna, nawrót lub nasilenie dolegliwości wieńcowych,
konieczność reinterwencji lub angioplastyki zmian granicznych leczonych wyjściowo zachowawczo. Dodatkowo przeprowadzono
analizę czynników ryzyka wystąpienia ww. punktów końcowych u chorych z granicznymi zmianami w tętnicach wieńcowych. Średni
wiek chorych w obu grupach wynosił 58,0 ± 9,1 roku, przeważali mężczyźni (76%). Najczęściej zmiany graniczne były zlokalizowane
w gałęzi międzykomorowej przedniej, następnie w prawej tętnicy wieńcowej. 

WWyynniikkii::  W okresie 12-miesięcznej obserwacji u 9 (13%) chorych z grupy B wykonano ponownie PCI z powodu restenozy, natomiast
w grupie A tylko u 7 (4%) chorych z powodu nasilenia dolegliwości dławicowych (p = 0,01). Skumulowane prawdopodobieństwo
restenozy po zabiegu PCI (z lub bez implantacji stentu) zmiany granicznej wynosiło 14%. Nawrót dolegliwości dławicowych był także
częstszy w grupie B niż w grupie A (odpowiednio 34 vs 19%, p = 0,005). W obu grupach w okresie 12-miesięcznej obserwacji nie było
zgonów. Stwierdzono, że czynnikami ryzyka wystąpienia złożonego punktu końcowego u chorych z granicznymi zmianami w tętnicach
wieńcowych są przebyty zabieg angioplastyki wieńcowej, współistnienie cukrzycy, przetrwałe uniesienie odcinka ST w spoczynkowym
EKG, zaburzenia rytmu serca, obecność zmiany w gałęzi międzykomorowej przedniej i zaburzenia kurczliwości lewej komory serca. 

WWnniioosskkii:: Farmakologiczne leczenie pacjentów ze zmianami granicznymi jest metodą bezpieczną, a zabieg PCI może zostać
odroczony do momentu nasilenia dolegliwości dławicowych. Chorzy z czynnikami ryzyka wystąpienia punktów końcowych powinni
być kwalifikowani do dokładnej oceny istotności zwężenia, z zastosowaniem inwazyjnych metod diagnostycznych, w celu ustalenia
optymalnej strategii terapeutycznej. 

SSłłoowwaa  kklluucczzoowwee::  zmiany graniczne, leczenie farmakologiczne, przezskórna angioplastyka wieńcowa 
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