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Comparison of Immediate Results and Follow-up of Patients
with Single-Vessel and Multivessel Coronary Artery Disease
Younger than 50 Year sof Age Undergoing Coronary
Stent | mplantation

Alexandre L. Anello, Isaac Moscoso, Ricardo J. T6fano, Adnan A. Salman, Salvador A. B. Cristévao,
Maria Fernanda Z. Mauro, Joao Batista de O. Neto, José A. Mangione

Sao Paulo, SP - Brazil

Objective- To assessthein-hospital resultsand clinical
follow-up of young patients (< 50 years) with multivessel co-
ronary artery disease undergoing stent implantation in nati-
ve coronary arteriesand to comparetheir resultswith those
of patientswith single-vessel coronary artery disease.

Methods - Weretrospectively studied 462 patients un-
dergoing coronary stent implantation. Patientsweredivi-
dedinto 2 groups. group | (G-1) - 388 (84%) patientswith
single-vessel coronary artery disease; andgroup Il (G-11) -
74 (16%) patientswith multivessel coronary artery disease.

Results - The mean age of the patients was 45+ 4.9
years, and theclinical findings at presentation and demo-
graphicdataweresimilar inboth groups. Therateof clini-
cal successwas 95% in G-l and 95.8% in G-l (P=0.96),
with no differencein regard to in-hospital evolution bet-
ween the groups. Death, acute myocardial infarction, and
the need for myocardial revascularization during clinical
follow-up occurredin 10.1% and 11.2% (P=0.92) in G-I
and G-11, respectively. By the end of 24 months, the actua-
rial analysisshowed an event-freesurvival of 84.6 %in G-
| and 81.1%in G-l (P=0.57).

Conclusion - Percutaneoustreatment with coronary
stent implantation in young patients with multivessel di-
seasemay besafewith ahigh rateof clinical success, alow
incidence of in-hospital complications, and a favorable
evolutionin clinical follow-up.
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Theprevalence of coronary artery disease, especially
initsmultivessel form, in the population aged less than 50
yearshasincreased. Thisfact may bepartially explained by
the current lifestyle favoring sedentary habits, stress, obe-
sity, smoking, and the greater incidence of type |l diabetes
mellitus, well-known factorsof coronary risk 13,

Before the appearance of stents, the use of coronary
angioplasty inthetreatment of patientswith multivessel di-
seasewaslimited by theimpossibility of approaching more
complex lesionsand the elevated rate of restenosis*®. With
theincreased use of devicesinthetreatment of coronary ar-
tery disease, several studies have assessed their usein se-
lect or unselect groups of patients with multivessel disea-
se’8; however, the reports on the benefits of these devices
inyounger patients are scarce.

The objective of thisstudy wasto assessthein-hos-
pital resultsand theclinical follow-up of patientswith multi-
vessdl disease aged less than 50 years undergoing corona:
ry stentimplantationinnative coronary arteriesandto com-
parethemwith those of patientswith single-vessel disease.

M ethods

This study comprised a consecutive series of 462 pa-
tients aged less than 50 years, undergoing percutaneous
coronary intervention with coronary stent implantation
from July 1997 to June2002 at theHospital daBeneficiéncia
Portuguesa of S0 Paulo.

The study sample comprised patientswith “ de novo”
lesionsinthenativecoronary artery with clinica findingsof
stableor unstableanginaor documented myocardial ische-
mia. Patients undergoing angioplasty in the acute phase of
myocardial infarction, adjunct proceduresof atheroablation,
and thosewith contraindicationsfor antithrombotic or pla-
telet antiaggregating therapy were excluded.

Thepatientsweredivided intothefollowing 2 groups
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according to the number of vesselstreated: group | (G-1) -
388 (84%) patients with single-vessel coronary artery di-
sease; and group 1 (G-11) - 74 (16%) patientswith multives-
sel coronary artery disease.

All patients underwent 12-lead el ectrocardiography,
beforeand after theprocedure, for detecting ischemic chan-
gesor theappearance of new Q waves, or both. Blood sam-
pleswere collected beforethe procedure and every 8 hours
after the procedure for measuring the CKMB isoenzyme.
Acute myocardial infarction was defined asan increasein
CKMB isoenzyme greater than 3 timesitsnormal value or
the appearance of new Q wavesin 2 or more contiguous
leadsintheelectrocardiogram, or both®.

Contrast-induced nephropathy was characterized by
an elevation in creatinine greater than 50% of the value on
admission or theneed for dialysis.

Effort anginawasclassified according tothecriterion
of theCanadian Society of Cardiology *°, and unstableangi-
nawasclassified accordingtothe TIMI risk score ™.

Thevascular complicationswereclassified asfollows:
a) major — bleeding with areduction > 5g/dL in the hemo-
globinlevels (puncture site, gastrointestinal, or genitouri-
nary systems), hemorrhagic cerebral stroke, or theneed for
surgical repair of the artery used as an access route; b)
minor - bleedingwith areduction> 3g/dL and <5g/dL inthe
hemoglobinlevels.

Clinical follow-up was performed through medical
visits or telephone contact.

Significant coronary artery lesion was defined asa
stenosis® 70% assessed on quantitative digital angiogra-
phy. The patientswith multivessel disease selected had this
degreeof obstructioninat least 2 major epicardial vesselsor
inbrancheswithadiameter >2.5mm.

Thecomplexity of thelesionswasclassifiedinto types
A, B1, B2, or C, according to the criteria of the American
Heart Association and American College of Cardiology 2
modifiedby Elliseta .

Angiographic successwasdefined asaresidual lesion
<20%with TIMI 111 flow, and clinical success*wasdefined
as angiographic success in the absence of death, acute
myocardial infarction, and need for emergency myocardial
revascularizationin thein-hospital phase.

The patientswere medicated with oral acetylsalicylic
acid (200 mg/day for anindefinitetime) andticlopidine (500
mg/day) or clopidogrd (attack doseof 300 mgfollowedby 75
mg/day) initiated, whenever possible, 3daysbeforethein-
tervention and maintained for 30 days.

Thefemoral accessroute was preferred for theinter-
vention. At the beginning of the procedure, intravenous
heparin was administered at a dosage of 100 Ul/kg of
weight. After passinga0.014 extrasupport guidewire, predi-
lation with aballoon catheter was performed or astent was
directly implantedin selected cases.

All stentsimplanted during the study period werein-
cludedinthisanalysis, and their implantation aimed at rea-
chingaballoon/artery diameter ratio of 1.1-1.2. Themeanfi-
nal pressure of inflationwas 15 atmospheres.
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Whentheprocedurewasover, thearterial introducers
were removed when the activated clotting timewas < 180
seconds.

Theuseof glycoprotein (GP) [1b/I11ainhibitorswasup
to the surgeon.

Theprimary outcome of the study wasto assessthe as-
sociation of mgjor cardiac eventsasfollows: deathfromacar-
diovascular cause, nonfatd acute myocardial infarction, and
needfor anew revascul arizationduringclinical follow-up.

Thefollowing were considered secondary outcomes:
clinical successindex, in-hospital evolution, and recurrence
of anginaduring clinical follow-up.

The continuousvariableswereexpressed asmean and
standard deviation and were compared using the Student t
test. Thecategorical variableswere presented as percenta-
ges, and the groups were compared using the chi-square
test or Fisher exact test. Thestatistical significancelevel of
P£ 0.05wasadopted.

Event-free survival was analyzed using the Kaplan-
Meier curve.

Results

The mean age of the patients studied was 45+4.9
years. Themean agesof G-1 and G-11 patientswere, respec-
tively, 45+5 yearsand 46+7.9 years (P=0.11). Inregard to
sex, femal esrepresented 23.5% and 18.9% of G-1 and G-I1
patients, respectively (P=0.59).

Theclinical findings at the patient’ s presentation and
theincidence of diabetesmellitus, systemicarterial hyper-
tension, smoking, previous acute myocardial infarction,
previous surgical or percutaneous revascularization, and
gjection fraction < 30% were similar between the groups
(tab.1).

The mean number of lesionstreated in G- and G-11
was, respectively, 1.09 + 0.42 and 2.42+0.35 (P<0.001), and
the stent/patient ratio in G-I and G-11 was, respectively,
1.03+0.55and 1.47+0.54 (P<0.001). Stentswereimplantedin
62% of the lesionstreated in the patients with multivessel
coronary artery disease (G-11).

ING-11,95.9% of the patientshad lesionsin 2 coronary
arteriesand 4.1%hadlesionsin 3arteries.

No differencewasobservedinregardtothetypeof le-
sionstreatedin G-l and G-11, respectively: A + B, 33.4%vs
27.4%(P=0.33), B, 39.1%vs40.8%(P=0.86), and C27.5%vs
31.8% (P=0.48). Comparing the coronary arteries approa-
ched, themajor artery treatedin G-I wastheanterior descen-
dingartery (50%vs31.4%in G-I1) (P=0.009), whilein G-II,
themajor artery treated wasthe circumflex artery (34.6%vs
18%inG-1) (P<0.001). Theright coronary artery and theleft
main coronary artery weretreated inthesameproportionin
both groups.

Theinhibitorsof GPIIb/l1lawereusedin8%and 9.5%
of theproceduresin Gl and Gl respectively (P=0.87) (tab. I1).

Clinical follow-up datawere obtained in 443 patients,
372(98.9%) inG-l and 71(97.3%) inG-11 (P=0.93), withamean
follow-up of 206 + 204 daysfor G-I and 196+160 daysfor
G-l (P=0.69).
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Tablel - Clinical characteristics

Total Group | Group 1l p

Total 462 (100%) 388 (84%) 74 (16%) -
Age (years)" 45+ 4.95 45 + 496 46 + 4.79 0.11
Femalesex 105 (22.7%) 91 (23.5%) 14 (18.9%) 0.59

Clinical findings

Asymptomatic 98 (21.2%) 83 (21.4%) 15 (20.3%) 0.98
Stable angina 200 (43.3%) 166 (42.8%) 34 (45.9%) 0.84
Unstable angina 164 (35.5%) 139 (35.8%) 25 (33.8%) 0.91
Diabetes mellitus 85 (18.4%) 71 (18.3%) 14 (18.9%) 0.95
Smoking 209 (45.2%) 174 (44.8%) 35 (47.3%) 0.90
Dyslipidemia 198 (42.9%) 168 (43.3%) 30 (40.5%) 0.87
Arterial hypertension 282 (61%) 236 (60.8%) 46 (62.2%) 1.00
LVEF < 30% 15 (3.2%) 13 (3.4%) 2(2.7%) 0.94
Previous AMI 207 (44.8%) 179 (46.1%) 28 (37.8%) 0.48
Previous MR 21 (4.5%) 15 (3.9%) 6(8.1%) 0.22
Previous PCI 32 (6.9%) 27 (7%) 5(6.8%) 0.85

standard deviation.

LVEF- left ventricular jection fraction; AMI- acute myocardial infarction; MR- myocardial revascularization surgery; PCI- percutaneous coronary intervention; T meant

Table Il - Angiographic characteristics

Total Group | Group Il p
Total of patients 462 (100%) 388 (84%) 74 (16%)
Lesions treated 601 (100%) 422 (70.2%) 179 (29.8%)
Implanted stents 510 (100%) 400 (78.4%) 110 (21.6%) -
Lesions/patient™ 1.30+0.37 1.09 £ 0.42 242+ 0.35 <0.001
Stents/patient’ 1.10 £ 0.55 1.03+ 0.55 147 £ 0.54 <0.001
Double-vessel 71 (15.4%) - 71 (95.9%) -
Triple-vessel 3(0.6%) 3(4.1%)
Types of lesions
A+B, 190 (31.6%) 141 (33.4%) 49 (27.4%) 0.33
B, 238 (39.6%) 165 (39.1%) 73 (40.8%) 0.86
C 173 (28.8%) 116 (27.5%) 57 (31.8%) 0.48
Right coronary 194 (32%) 134 (31.6%) 60 (33.5%) 0.83
LCA * 3(0.5%) 2(0.4%) 1(0.5%) 0.62
Anterior descending artery 267 (44.5%) 211 (50%) 56 (31.4%) 0.009
Circumflex artery 37 (23%) 75 (18%) 62 (34.6%) <0.001
Use of inhibitor of GP I1b/llla 38 (8.2%) 31 (8%) 7(9.5%) 0.87

T mean + standard deviation; # LCA — main left coronary artery.

Primary outcome, such asdeath fromacardiovascular
cause, acutemyocardial infarction, and need for new revas-
cularization, occurredin10.1%and 11.2%of the G-l and G-I1
patients, respectively (P=0.92).

Theincidence of death during that periodin G-11 was
0%andinG-110.8% (P=0.97). Theratesof acutemyocardial
infarctionand needfor new revascul arizationwere0.8%and
1.4% (P=0.84), respectively, in G-I, and 8.5% and 9.8%
(P=0.88), respectively,inG-I1 (tab. I V).

Theactuarial analysis by the end of 24 months sho-
wed an event-freesurvival of 84.6% and 81.1% (P=0.57) in
G-land G-1, respectively (fig. 1).

Clinical successwashighandsimilarin G-1 and G-11:
95% and 95.8% (P=0.96), respectively.

Thein-hospital evolution showed ratesof major adver-
secardiaceventsof 1.9% and 2.8%in G-1 and G-11, respec-
tively (P=0.96). No deaths occurred during thein-hospital
phase. Theincidencesof strokewere1.8% and 1.4%in G-I
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and G-11, respectively (P=0.82), and theincidencesof rena
failureafter theinterventionwere0.8%and 2.7%in G-l and
G-I, respectively (P=0.4) (tab. I11).

Recurrence of anginapectorisduring clinical follow-
upwasobservedin 12.6% of thepatientsin G-1 andin 7% of
thepatientsinG-11 (P=0.31).

Discussion

When choosing the invasive strategy for the treat-
ment of multivessel coronary artery disease, itisimportant
to consider the degree of revascularization that may be
obtained, because this, when total revascularization is
achieved, enablesbetter anginacontrol and longer survival
duringclinical follow-up®.

Thetechnique of percutaneoustreatment using coro-
nary angioplasty with aballoon catheter haslimitations,
mainly dueto theimpossibility of approaching more com-
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Table 1l - Results of in-hospital phase

Tota Group | Group |1 p
Successful procedure 449 (97.2%) 376 (96.9%) 73 (98.6%) 0.99
Clinical success 440 (95.4%) 369 (95%) 71 (95.8%) 0.97
Failure 13 (2.8) 12 (3.1) 1(14) 0.67
MACE 9(1.8%) 7(1.9%) 2(2.8%) 0.96
Death - - - -
AMI 5 (1%) 4(1.1%) 1(1.4%) 0.71
Emergency MR 4(0.8%) 3(0.8%) 1(1.4%) 0.84
Surgical 2(0.4%) 2(0.5%) 0(0%) 0.73
Percutaneous 2(0.4%) 1(0.3%) 1(1.4%) 0.73
Vascular complications 9(1.9%) 8(2.1%) 1(1.4%) 0.95
Minor 6(1.3%) 5(1.3%) 1(1.4%) 0.60
Major 3(0.6%) 3(0.8%) 0(0%) 0.97
ARF 5(1.1%) 3(0.8%) 2 (2.7%) 0.40
Stroke 8(1.7%) 7(1.8%) 1(1.4%) 0.83
MACE- mgjor adverse cardiac event; AMI- acute myocardial infarction; ARF- acute renal failure.
Table 1V - Results of clinical outcome
Tota Group | Group |1 p
Total of patients followed up 443 (98.7%) 372 (98.9%) 71 (97.3%) 0.93
Mean time (days)" 204 +197.4 206 + 204.2 196 + 160.2 0.70
Clinical findings
Asymptomatic 383 (86.5%) 316 (84.9%) 66 (93%) 0.64
Recurring angina 50 (11.3%) 47 (12.6%) 5 (7%) 0.31
Stable angina 32 (7.2%) 29 (7.8%) 4(5.6%) 0.73
Unstable angina 18 (4.1%) 18 (4.8%) 1(1.4%) 0.34
MACE 45 (9.9%) 37 (10.1%) 8 (11.29%) 0.93
Death 3(0.7%) 3(0.8%) 0(0%) 0.97
AMI 4(0.6%) 3(0.8%) 1(1.4%) 0.84
Revascularization 38 (8.6%) 31(8.5%) 7(9.8%) 0.88
Death
Cardiac 2(0.5%) 2(0.6%) 0(0%) 0.73
Noncardiac 1(0.2%) 1(0.3%) 0(0%) 0.35
Revascularization
Percutaneous 34 (7.7%) 27 (7.3%) 7(9.8%) 0.65
Surgical 4(0.9%) 4(1.2%) 0(0%) 0.85

T mean + standard deviation.

plex lesions and to the high rate of coronary restenosis.
With the appearance of coronary stents, theindicationsfor
percutaneoustreatment increased, and asimultaneous sig-
nificant reductionintheratesof restenosisandintheimme-
diate complicationsof the procedure occurred, providinga
better clinical evolution according to the STRESS and
BENESTENT randomi zed studies®8, After thesestudies,
the comparison of the percutaneous treatment with stents
and the surgical treatment in patients with multivessel co-
ronary artery disease became necessary.

The ARTStria “compared theuse of stentsand surge-
ry in patients with multivessel coronary artery disease and
showed a significant evolution in the group undergoing
percutaneous treatment. The capacity of revascul arization
of the 2 methods was the same: 2.7 lesions treated with
stents and 2.7 anastomoses. In addition, asimilar clinical
evolution, assessed by the occurrence of death, nonfatal
acutemyocardial infarction, and stroke, wasobserved. The
need for new revascul arization, although smaller, ascompa-

red with the studies using only the balloon catheter, was
greater inthe percutaneousgroup (21%vs 3.8%) by theend
of Lyear (P<0.01).

The SoStrial *°, which also compared theuse of stents
and surgery in patientswith multivessel coronary artery di-
sease, with 2.7 lesionstreated with stentsand 2.8 with anas-
tomoses, showed asimilar incidenceof death or nonfatal Q
infarction in the groupsin a 2-year follow-up. The overal
mortality was 5% in the group treated with stent and 2% in
the group treated with surgery (P=0.01); however, 60% of
the deaths in the intervention group were of noncardiac
cause. Need for new revascularization was greater in the
percutaneous revascul arization group (21%) than in the
surgery group (6%) (P<0.001).

The ERACI-I1 %, arandomized multicenter study com-
paring percutaneous revascul arization using stents and
surgical revascul arizationin patientswith multivessel coro-
nary artery disease, reported alower rate of cardiac events
in the percutaneous group in 30 days. In the follow-up of
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Fig. 1- Event-free survival

18.5+6.4 months, agreater mortality was observed in the
surgical group (7.5%vs3.1%) (P<0.01), aswasagreater in-
cidenceof Qinfarction (6.3%vs2.3%) (P<0.01); however,
the need for revascularization was more frequent in the
group undergoing percutaneous treatment (16.8% vs
4.8%) (P<0.01).

Our results showed event rates (death, infarction, and
need for revascularization) lower thanthosefoundintheabo-
ve-cited studies™2°, which may beexplained by thenonran-
domization with selection of more appropriate patientsfor
coronary intervention, alow prevalence of patientswith tri-
ple-vesse disease, and shorter clinical follow-up.

Considering that coronary atherosclerosisisan evolu-
tionary chronic disease, the percutaneous therapy, being
lessinvasive ascompared with the surgical treatment, isan
attractive treatment option, mainly for young patientswith
coronary artery disease.

Hernandez-Antolineta %, inacaseserieswith 136 pa-
tientswith multivessel coronary artery disease undergoing
percutaneous treatment with stents, reported a 3-year
event-freesurvival of 75%.

Thestudy by Kornowski et a 8 compared 398 patients
withmultivessel coronary artery diseasewith 1941 patients
with single-vessel coronary artery disease treated with
stents, both groupswithamean ageof 62+11 years, andalso
found favorable results similar to ours. In the group of pa-
tientswith multivessel coronary artery disease, the proce-
durewassuccessful in 96% of the patients, and theneed for
new revascularization by theend of 1 year was21%.

Mathew et a %, inastudy with 175 patientswith multi-
vessel coronary artery disease, reported a successful pro-
cedurein 98% of the patients, and, inthe 12-month clinical
follow-up, the need for new revascul arization was 18.3%
and the event-free survival was 80%.

The rates of need for new revascularization in the
above-cited studies®?!2?, greater than those observed in
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our patients, may beexplained, asaready cited, by thefact
that our population sample was mainly formed by patients
with double-vessel disease(95.9%), inadditiontotheshor-
ter clinical follow-upinour study.

Our findingsin patientswith multivessel coronary ar-
tery disease younger than 50 years undergoing coronary
stent implantation in anative artery showed favorablein-
hospital resultsand ratesof major adverseeventsinthecli-
nical follow-up similar tothat foundin patientswith single-
vessel coronary artery disease. The multivessel group sho-
wed no increase in therisk of developing renal failure or
stroke after coronary intervention. Thehighrate of clinical
success(95.8%) isworth noting. Onlatefollow-up, 93% of
the patientswith multivessel coronary artery disease were
asymptomatic, and therate of new coronary revascul ariza-
tionwas9.8%. Theactuaria anaysisat theend of 24 months
showed an event-freesurvival of 81.1%.

The use of stents coated with drugs, sirolimus and
Taxol, which, in recent randomized studiesshowed asigni-
ficant reduction in the rates of restenosis, even in the
group of diabetic patients, may provide greater efficacy in
the percutaneous treatment of coronary artery disease 2%,

Our study had some limitations, becauseit wasare-
trospective study with arelatively small number of patients
and alarge variety of stent designs. Most patientstreated
had double-vessel coronary artery disease with favorable
angiographic characteristics and good €jection fraction.
The results cannot necessarily be reproduced in a popul a-
tionwith predominantly triple-vessel coronary artery disea-
se, diffuse coronary artery disease, and significant ventri-
cular dysfunction.

In conclusion, our results suggest that percutaneous
treatment with coronary artery stentsinyoung (<50 years)
patients with multivessel coronary artery disease may be
safely performed with ahigh rate of success, low rate of in-
hospital complications, and favorableclinical outcome.

The percutaneous treatment of patients with multi-
vessel coronary artery disease did not increase the rate of
in-hospital complicationsor theneed for new revascul ariza-
tion as compared with that of patientswith single-vessel
coronary artery disease.

Stentimplantation wasan effectivestrategy inthetresat-
ment of patients with multivessel coronary artery disease,
mainly the population with predominantly double-vessel
coronary artery disease and with good ventricular function.
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