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Objective - To verify the influence of moderate- or
high-pressure balloon inflation during primary coronary
stent implantation for acute myocardial infarction.

Methods - After successful coronary stent implanta-
tion, 82 patients were divided into 2 groups according to
the last balloon inflation pressure: group 1 ¢ 12 to <16
atm) and group 2 (3 16 to 20 atm), each with 41 cases. All
patients underwent late coronary angiography.

Results - In group 1, the mean stent deployment
pressure was 13.58+0.92 atm, and in the group 2 it was
18.15x1.66 atm. Stents implanted with moderate pres-
sures (3 12 to <16 atm) had a significantly smaller post-
procedural minimal lumen diameter, compared to with
those with higher pressure, with lesser acute gain (2.7
0.4 mm vs 2.9204 mm; p=0.004), but the late lumen loss
(0,9+0,8 mm vs 0,9+0,6 mm) and the restenosis (22% vs.
17.1%) and target-vessel revascularization rates (9.8% vs
7.3%) were similar between the groups.

Conclusion - During AMI stenting, the use of high
pressures (3 16 atm) did not cause a measurable impro-
vement in late outcome, either in the late loss, its index,
and the net gain, or in clinical and angiographic reste-
nosis rates.
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Many clinical, angiographical, and procedural variables
arerelated to the occurrence of in-stent restenosis. Among
them, there isthe influence of balloon pressureinflation,
especidly when high pressureswereused (3 16 atm) +¢. High-
pressure balloon inflations (>12 atm) are necessary to
promote optimal stent implantation, but they can cause
excessivetissuegrowthrepair, with consequent higher rates
of restenosis and new target-vessel revascularization !,
Anima studieshavea ready demonstrated theoccurrenceof
this phenomenon, and thiswas al so observedinclinical in-
vestigationswith intravascul ar ultrasound monitoring **,

In primary percutaneous coronary intervention,
during acutemyocardial infarction (AMI), theuseof high-
pressureballooninflations (3 16 atm) hasbeen recommen-
ded *>'7. However, in the Stent Primary Angioplasty in
Myocardia Infarction (PAMI) trial, thisroutinewasonethe
reasons used to justify the degradation of epicardial
coronary flow 1718, Otherwise, inthesametrial, theauthors
demonstratedthat primary coronary stentimplantationwith
low-pressureinflation (<11 atm) was an unsafe strategy,
resulting in higher desth rates™.

Comparative studies between different ranges of
balloon-pressureinflationsused for coronary stenting, are
sparse, without homogenous data, and with controversial
results, and arerareregarding AMI patients®%,

The objective of thisanalysiswasto verify whether
moderatepressureinflations(12to 15 atm) promotesimilar
acute lumen gain to that in high-pressure (16 to 20 atm),
without significant modificationintheclinical and angio-
graphic restenosisrates.

Methods

The patientswereincludedin aconsecutive and pros-
pective way (07/1998 to 01/2001). Theinclusion criteria
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were the diagnosis of acute myocardial infarction (£12
hours of chest pain with ST segment elevation>1mmin
contiguous EK G leads), with primary (without previous
fibrinolytictherapy) coronary stentimplantation, in patients
of both sexes, with ages ranging from 18 to 80 yearsold.

Patients were excluded if they were pregnant, had renal

failure (creatinine3 2.0 mg/dL), or aprevious history of

neutropenia, thrombocytopenia, hepatic failure, percuta-
neous coronary intervention (<30 days), a culprit vessel

withareferencediameter lessthan <2.5mmor target-lesion

length greater than 35 mm (with more than 2 stents).

Patients were also excluded if they had a coil or a self-

expanding stent. All patientsor their legal representative
read and signed theinform consent of the study.

Intablel, we describe the adjunctive pharmacol ogy
regimen. Abciximab wasadministered only inthe catheteri-
zation laboratory according to thefollowing criteria: per-
sistent TIMI-2flow intheculprit vessel or agreat amount of
intracoronary thrombusafter balloon predilation or proce-
duresperformedinhigh-risk patients(Killipclass1V).

The coronary angiography used the Judkins techni-
gue, with catheter sizeranging from 6to 8 Fandionic con-
trast. Thecoronary arterieswerevisualizedinat least 2 or-
thogonal projections. Significant coronary heart disease
wasconsidered present when diameter stenosiswas=50%,
determined by quantitative coronary angiography analysis.
Theleft ventricular angiogramwasperformedinaright ante-
rior oblique projection. All stents were implanted with
previousballoon predilation (6to 10atm). Only theinfarct-
related artery wastreated with coronary stenting #.

All theimplanted stentswere premounted. Thefinal
balloon-pressure inflation was performed with the same
balloon used for delivering the stent, or at operator discre-
tion, anadditional balloonwasused, following aballoon/ar-
tery ratio3 1. Thefinal pressureused inthe procedurewas
noted and used to dividethe patientsinto 2 groups(12to 20
am). Thefinal goa wasthe obtainment of optimal stentim-
plantation defined by aresidual stenosis<10%, without
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edge dissections or the persistent presence of intracoro-
nary thrombusinthetarget vessel.

After hospital discharge, patients were followed
according to aroutine: clinical on-sitevisit after 180 days
from theindex procedure for symptom evaluation, and
performance of a new electrocardiogram and functional
tests, if they werenecessary. A new coronary angiography
was performed in all patientsindependently from the
presence of anginal symptoms, in aperiod of 3 6to£12
months. A coronary angiography performed beforethis
period wasconsidered valid for thestudy if anin-stent res-
tenosiswas confirmed (%E2 50%). A new target-vessel re-
vascularizationwasperformedonly if it wasischemia-driven
and associated with the presence of severein-stent reste-
nosis. All new percutaneousand surgical procedureswere
counted, either for target and nontarget vessels.

All the changesin lumen size were measured by off-
linequantitative coronary angiography [CM S-Medis® (Car-
diovascular Measurement System) daMedical Imaging
Systems®] 22, The frames were analyzed either on cine
films or compact discs. The automatic edge detection
method wasused for that purpose, according tothereferen-
cesizeof theguiding catheter used in the procedure (user-
defined). Themeasurementswere performed pre- and post-
stent implantation and at thelatefollow-up. Thereference
diameter wasthe average between the proximal and distal
size of the vessel, when the target vessel was completely
occluded. In the event of an occlusion, only the proximal
measurement was used. The luminal changes measured
wereracutegain[minimal lumina diameter (MLD post-MLD
pre)], lateloss(MLD post-MLD follow-up), net gain (acute
gain-lateloss) andlatelossindex (latelossacutegain). All
theseluminal changeswerecorrected by thereferencedia-
meter (relativevalue), either poststent (acutegain) or at the
follow-up (late loss) 1. The measurements were perfor-
medinablinded manner. Anexperienced physician, avare
of the purpose of the study, performed the measurements.

A comparativeanadysiswasperformed dividingthepa-

Table I - Adjunctive pharmacotherapy used in the Invasive Cardiology Section of the Instituto Dante Pazzanese de Cardiologia, for the patients who
underwent primary coronary stent implantation during acute myocardial infarction
Place Drug Emergency Room Cath Lab Intensive Coronary Care Unit At Discharge
Aspirin 200 mg; chewable No 200 mg/PO/day 200 mg/PO/day;
indefinitely
Ticlopidine 250 mg/PO; No 250 mg/PO; 250 mg/PO;
12/12 h 12/12 h 12/12h / 30 days
Metropolol * 15mglVv No No No
Atenolol No No 25 -100 mg/PO/day 25 - 100 mg/PO/day
Unfractionated heparin No 10.000 1U/IV ** 1.000 IU/h/ 48 h No
(ACT 200 to 300 s)
Ahbciximab No IV bolus 0,125 meg/kg/min/ 12 h, No
0,25 mg/kg IV, without IV heparin
Nitroglycerin No 0,2 mg intracoronary No No
Nitrates 5mg SL No No No
Captopril *** No No 50 - 150 mg/PO/day 50 - 150 mg/PO/day
* Total dose; it was not administered in patients with the formal contraindications like asthma, bradycardia (<60 bpm) or congestive heart failure; ** The ACT was
monitored every 30 minutes during the procedure. The recommended value was between 300 and 350 seconds. Additional doses (2.500 UI) of intravenous unfractionated
heparin were administered when necessary; *** It was administered for patients with left ventricular gjection fraction below 40%.
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tientsinto 2 groups, according to thefinal stent pressure
used: [group 1 (3 12to<16atm) andgroup 2 (3 16to20atm)).
The primary end-point was the measurement of the acute
gain, lateloss, and thelossindex. The secondary objectives
weretheinfarct-related artery patency, classification of thee-
picardial coronary flow (TIMI classfication) &, in-stent reste-
nosis, reocclusion, andtarget-vessel revascularization rates.
Thesamplesizewasestimated according to previous
findingsobtained fromthee ective coronary stentimplanta-
tion study %. It wasconfirmedthat alatel ossindex of 0.5was
expected when high pressureswere used (3 16 to£20atm).
A 30%reductioninthelatelossindex wasestimated (80%
power) if lower pressurewasused (3 12to <16 atm). Forty-
one patientswere necessary in each group. Assuming that
at least 85% of patients would return for anew coronary
angiography, 95 patients would be necessary. The conti-
nuous variables were shown by averageswith their stan-
dard deviation. Thedifferencesbetweenthemwereanaly-
zed with the Student ¢ test. The continuousvariableswere
displayed in absolute numbers with their respective per-
centage (%), and their differences verified with the chi-
square or Fisher exact tests, when necessary. The software
used was SPSS® for Windows® (Microsoft®) version 9.0.
Statistical significancewasconsidered asp £0.05.

Results

Nighty-five patientswereincluded for thisanalysis.
Thirteen (13.7%) did not undergo anew coronary angiogra-
phy andwereexcluded fromtheanalysis. Thereasonswere
absenceof aclinical follow-up visit or request for reschedu-
ling of the coronary angiography for aperiod longer than
that stipulated by the protocol (6 patient), refusal to un-
dergo anew coronary angiography (2), stroke during the
follow-up period (1), pregnancy (1), progressiverenal fai-
lure(1), severeostio-articul ar disease (1), and diagnosisof
malignancy (1). Table Il displays the demographics of
patientsincluded and excluded fromthe study. No statistical
differencesexisted between them. Eighty-two patientswere
then included, 41 in each group. Figure 1 displays the
recruitment of patients during this period. Patientswere
allocated more frequently into the group 2 in thefirst 6
months and into group 1 more frequently in thelast 13
months.

Theclinical profileisprovided intablelll. Theclinical
profiles between groupswere similar. The majority were
males, 15% had diabetes, and both groupshad similar rates
of anterior andinferior wall myocardial infarction.

Theangiographic characteristicsaredemonstratedin
tablelV. Theleft ventricular g ectionfraction wassignifican-
tly reduced in group 1 compared with that in group 2 pa-
tients(42.9+11.1%vs49.1+11.4%; p=0.02). Thepresenceof
multivessel coronary heart disease was common (63.4%),
and 17.1% of patientsexhibitedtriple-vessel disease.

TableV providesan analysisof theprocedural profile
of the patients. All the stent typesweresimilar betweenthe
groups(p=0.37). Six physiciansperformed the procedures.
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Ananalysisof theresultsaccording to the different opera-
torswasnot performed.

Themean stent pressureinflationwas15.9+2.6atm. In
group 1, theaveragewas 13.6+0.9 atmand inthegroup 2,
18.1+1.7 atm. In patientsincluded in group 2, more stents
wereimplanted per vessel treated (1.2+0.4 vs 1.1+ 0.2;
p=0.04). Two stentswereimplantedin 10 patients (12.2%).
Of these, 2wereingroup 1, and 8wereingroup 2 (4.9%vs
19.5%; p=0.04). Thepatientsingroup 2 had larger reference
diametersof thetarget vessel (3.3t0.3mmvs3.2£0.3mm;
p=0.047), and the balloon achieved bigger diameters
(3.5£0.4mmvs3.3£0.3mm; p=0.007), when compared with
thosein group 1. Otherwise, patientsin group 1 received
abciximabinfusion morefrequently than didthosein group
2(39%vs17.1%; p=0.048) (tab. V).

Epicardial coronary flow was verified according to
TIMI classification (tab. VI). No statistical differences
existed between groups.

All 82 patients underwent anew coronary angiogra-
phy at asimilar follow-uptime (214.4+72.7 daysvs199.1+
49.9days, p=0.27) (tab. VI1). Thenumber of asymptomatic
patientswerethesamefor both groups(75.6%), aswasthat
of patientswith unstable angina (2.4%; p=0.25). Norein-
farctions occurred during follow-up. A new target-vessel
revascul arization procedurewere necessary in 8.5% of the
82 patients, but without a statistical difference between
groups(9.8%Vvs7.2%; p=0.17). Regarding nontarget-vessal
revascularization, no differences occurred between the
groups (19.5%vs 17.1%; p=0.77). Thetotal new revascu-
larizations procedures performedin all these patientswas
26.8% (group 1, 29.3%vsgroup 2, 24.4%; p=0.62) (teb. V11).

The quantitative coronary angiography analysis
showed (tab. V1I1) that theballoonto artery ratiowassimilar
in both groups (1.1+0.1 vs 1.1+0.1; p=0.65). In group 1,
smaller arteries were treated, according to the reference
diameter after stent implantation, when compared with
arteriesin group 2 (3.1+£0.3 mmvs 3.3£0.4 mm; p=0.02).
However, thereference diameter measurement showed only
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Fig. 1 - Temporal recruitment of patientsfor theinvestigation. divided according to
the coronary stent implantation pressure [group 1 (3 12 a<16 atm) and group 2 (3 16
a£20atm)]



Arq Bras Cardiol
2003; 80: 260-8.

Mattos et al
Balloon pressure inflation of stens in AMI

Table II - Comparative analysis of the demographics from patients included and excluded from the study, regarding the lack of performing the follow-up
coronary angiography
Variables Included (82P) Excluded (13P) P
Age (years) 57.8+10.6 60+8 0.39
Male gender 65(79.3%) 11(84.6%) 0.49
Diabetics 13(15.9%) 3(23.1%) 0.38
Previous myocardial infarction 17(20.7%) 1(7.7%) 0.24
myocardial revascularization 11(13.4%) 2(15.4%) 0.56
Present MI: anterior 36(43.9%) 6(46.1%) 0.88
inferior 34(41.5%) 6(46.1%)
lateral or posterior 12(14.6%) 1(7.7%)
Functional Class (Killip): 1 71(86.6%) 11(84.6%) 0.56
2 6 (7.3%) 0
3 1 (1.2%) 1(7.7%)
4 4 (4.9%) 1(7.7%)
Delay: pain-balloon dilatation (hrs) 44 + 25 35+ 16 0.12
CK-MB pesk (UI) 79.4 +44.8 70 £40.6 0.45
Hospital discharge (days) 63+ 3 57+ 23 0.44
Infarct related artery: leftmain 3 (3.7%) 0 0.95
anterior descending 35 (42.7%) 6 (46.1%)
right coronary 33 (40.2%) 6 (46.1%)
left circumflex 11 (13.4%) 1 (7.7%)
Number of vessels >50%: 1 30 (36.6%) 7 (53.8%) 0.38
2 38 (46.3%) 4 (30.8%)
3 14 (17.1%) 2 (15.4%)
Left ventricular ejection fraction (%) 459 +11.6 47.2 +11.8 0.72
Pressure of pre-dilation (atm) 82+ 12 83+ 11 0.81
Pressure of stent implantation (atm) 159 + 2.6 156 + 2.1 0.98
Number of stents 11+ 03 11+ 04 0.79
Stent diameter (mm) 32+ 04 33+ 03 0.77
Stent length (mm) 195 £ 6.5 171+ 6 0.22
Maximum balloon diameter (mm) 3.4+ 03 34+ 0.1 0.48
Maximum inflation time (s) 47.6 £184 48.5 £20.5 0.88
Abciximab 23 (28%) 5 (38.5%) 0.66
Balloon/artery ratio 11+ 0.1 11+ 0.1 0.07
Reference diameter: pre(mm) 31+ 04 3.2+ 0.2 0.14
post (mm) 32+ 04 33+ 0.2 0.38
Minimal lumina diameter: pre(mm) 0.1+ 0.2 0.1+ 0.2 0.68
post (mm) 29+ 04 3+ 02 0.36
Acute gain (mm) 28+ 04 29+ 03 0.34
TIMI flow O+1 (pre) 68 (83%) 12 (92.3%) 0.35
2 (pre) 7 (85%) 1 (7.7%)
3 (pre) 7 (8.5%) 0
TIMI-2 (post) 8 (9.8%) 2 (15.3%) 0.41
3 (post) 74 (90.2%) 11 (84.7%)

atendency toward this, when we analyzed the prestent
valuesand at follow-up (pre: 3+0.3 mmvs 3.1£0.4 mm;
p=0.06, andfollow-up: 3.1+0.3mmvs3.2+0.4mm; p=0.07,
group 1 and 2, respectively). Thepatientsingroup 1 had a
significantly smaller ML D poststent when compared with
group 2 (2.8£0.3 mm vs 3+0.4 mm; p=0.001), but in the
follow-up, no statistical differences existed between them
(1.9£0.9mmvs2.1+0.8 mm; p=0.26). Thepercentageof the
diameter stenosisinthetarget vessel followed thefindings
according to the MLD changes [prestent (96.6£7.9% vs
96.8+7.4%; p=0.90); poststent (11.6+5.3% vs 8.7+5.4%;
p=0.02) andfollow-up (38.7+ 26%Vvs35.4+21.1%; p=0.53)],
group 1vsgroup 2.

In group 1, the acute luminal gainwassignificantly
lesscomparedwiththat ingroup 2 (2.7+0.4mmvs 2.9+ 0.4
mm; p=0.004), but thelatelosswassimilar (0.9£0.8 mmvs
0.9+0.6 mm; p=0.73), aswasthenet gain (1.8£0.9 mmyvs
2+0.8mm; p=0.24) andthelatel ossindex (0.3+ 0.3vs0.3+0.2;
p=0.93). Therelativeva ueswerenot significantly different

when both groupswherecompared (tab. V111 andfig. 2). The
in-stent restenosi sratewas 22% (group 1) and 17.1% (group
2, p=0.69), respectively.

Thelate angiographic analysis of the global gection
fraction demonstrated asignificant recovery in both groups.
Themean percentagegainwas6.8+2.9%for group 1 patients
(49.1+11.4%vs55.9+11.9%; p=0.01), and of 5.7+3.1%, for
group 2 patients(42.9+11.1%vs48.6+13.7%; p=0.047).

Discussion

Thelatefollow-up results of the 82 patientswho under-
went primary coronary stenting during AMI, either clinical or
angiographic, weresmilar independently of thedifferentran-
gesof stent pressureinflation (2 12to<16and3 16to£20atm).

Thegroup 2 patients, who underwent stent implanta-
tionwith high-pressureballooninflation, obtained asignifi-
cantly higher acute lumen gain (2.9+0.4 vs 2.7+0.4 mm;
p=0.004). However, after thecorrection for theindex value
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Table III - Clinical profile from the 82 patients who underwent
primary coronary stent implantation, divided according to the
coronary stent implantation pressure

Variables Group 1 (41P) Group 2 (41P) p
Age (years) 58.9+11.3 56.7+10.1 0.36
Range 28to 79 37 to 77 -
Male gender 30(73.2%) 35(85.4%) 0.28
Diabetics 5(12.2%) 8(19.5%) 0.55
Hypertension 23(56.1%) 24(58.5%) 1
Smokers 31(75.6%) 28(68.3%) 0.62
Previous events

Myocardial infarction 10(24.4%) 7(17.1%) 0.59

Percutaneous intervention  3(7.3%) 2(4.9%) 1

Surgical revascularization 4(9.8%) 2(4.9%) 0.67
Present myocardia infarction 0.41

Anterior 16(39%) 20(48.8%)

Inferior 17(41.5%) 17(41.5%)

Lateral or posterior 8(19.5%) 4(9.8%)
Functional class (Killip) 0.20

1 36(87.8%) 35(85.4%)

2 1(2.4%) 5(12.2%)

3 1(2.4%) 0

4 3(7.3%) 1(2.4%)
Delay: pain-balloon dilatation
(hrs) 4.4+ 24 4.4+ 25 0.96
CK-MB pesk (UI) 86.1 +42.9 73.7+46.3 0.28
Hospital discharge (days) 6.4+ 3.2 6.1+ 2.9 0.75
Normal vaue of the MB fraction of the creatine phosphokinase = 10 UI.

(referencediameter), theacutegain becamesimilar between
groups(group 1: 0.8+0.1vsgroup 2: 0.9+0.1; p=0.13). The
other quantitativeangiographicvariablesalsodid not differ
when the comparisonwasperformed, either inthefollow-up
MLD (1.9£0.9 mmvs 2.1+0.8 mm; p=0.26), the lateloss
(0.9£0.8mmvs0.9+0.6 mm; p=0.73), thenet gain (1.8:0.9mm
vs2+0.8mm; p=0.24) andtheir relativeva ue (0.6+0.3versus
0.620.2; p=0.50). Thesamefinding wasobserved regarding
thelatelossindex of thetarget vessel (0.3+0.3vs0.3+0.2;
p=0.93).

The secondary end points were similar between the
different strategiesof primary coronary stentimplantation

Table IV - Angiographic profile from the 82 patients who underwent
primary coronary stent implantation, divided according to the
coronary stent implantation pressure

Variables Group 1 (41P) Group 2 (41P) p
Infarct related artery 0.14
Left main 3(7.3%) 0
Anterior descending 15(36.6%) 20(48.8%)
Right coronary 16(39.1%) 17(41.4%)
Left circumflex 7 (17%) 4(9.8%)
Total 41(100%) 41(100%)
Number of vessels with 3 50% 0.62
1 13(31.7%) 17(41.5%)
2 21(51.2%) 17(41.5%)
3 7(17.1%) 7(17.1%)
Coronary calcification 11(26.8%) 9(21.9%) 0.61
Left ventricular ejection
fraction (%) 49.1+114 * 42.9+11.1** 0.02

*n=37p;** n=39p.
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(reestablishment of TIMI-3flow, in-stent restenosis, reoc-
clusionandtarget-vessel revascularizationrates).

Somevariablesmightinfluencetheresultsof aprimary
coronary stent procedure.+our of thesedeserve comments:
useof abciximab, thestent type, diabetes, and treatment of
restenotic and long lesions.

The patientsingroup 1 receivedintravenousinfusion
of abciximab, apotent inhibitor of 11b/I1lasurfacereceptors
of plateletsmorefregquently, which caused aprofound anti-
platel et effect. Wedo not believethat thisdifferenceinflu-
enced the late angiographic results. Five former studies
already demonstrated that abciximab did not causeasigni-
ficant reduction in stent restenosis rates 6%, Their ad-
vantagesarerelated much moreto acute procedural impro-
vements, either incoronary flow (epicardial andinthemicro-
circulation) or in abetter recovery of left ventricular
function, especially, when it is administered before the
procedure begins .

Other procedural differences were observed when
both groupswere compared. Thegroup 2 patientsreceived
morestents per vessel compared with group 1, but thetotal
stent length was similar between groups. Thisfinding is
because of themorerecent availability of customized sizes
for stents(fig. 1) #". Thisfact wasstrictly related to atempo-
ral trendin stent availability, rather than the occurrence of
stent implantation failure in the patients randomized to
group 2 (edge dissections). Regarding stent type, no
patientsreceived cail or self-expanding stents. All the stent
typesimplantedinthisseriesalready had similar clinical and
angiographic resultsin previous head-to-head trial s*.

Thefact that more patientsingroup 2 underwent multi-
ple stent implantation might cause disagreement about its
influenceinthelateangiographicresults. Tangjuraetal * de-
monstrated that the implantation of multiple stents per se
doesnot directly influencethefoll ow-up of patients(in-stent
restenosisof multiple stents, 29% versussingle stent, 33%;
p=NS). Similar tothesestudy, inour study only 2 stentswere
used. However, aword of caution is necessary, especially
about patientswho undergo very long stent length implan-
tation (>35mm): thisisan angiographic situationthat hasa
higher expectation of in-stent restenosis°,

Regarding theimplantation of long stentsin AMI (>20
mm), the Controlled Abciximab and Devicelnvestigationto
Lower LateAngioplasty Complications (CADILLAC) study
16 al so determined that the upper limit of stent length should
be35mm. Intheprocedurd analysis, themean stent length 2
was23mmin 1,037 patientstreated, with an averageof 1.3
gentsper vessdl. The6-monthtarget vessel revascul arization
rates were 7.4% and 5.0%, considering both randomized
groupsof stents, with or without abciximab, respectively. In
the present investigation, the findings were similar. So,
probably the differencein the number of stentsusedin both
groupsmight not haveinfluencedthefinal analysis.

The presence of diabetes'?, restenotic lesions?, or
lesionlength al so may causean adverselateresult after co-
ronary stenting 2. Neither of thesevariableswasdifferent
ineither group. Thelesionlength measurement during AMI



Arq Bras Cardiol
2003; 80: 260-8.

—
X 100 e e
" - [ AT
i) .)‘{;‘" i ]
§ 0 7
2 80| 7 i
- F i
g ;o /
Y= ff / %
o 60 f/ 7
% Follow-up! / /
2 | [/
c i i
8 40| | Pre-sent ;/ / Post-sent
[ 7 i
g = /]
o 20 Pl
2 o 7/
= I | R — i
g S fﬁ/f
0
£ 0 1 3 § mm
5 Minimal luminal diameter
-------- 12-15 atm —— 16-20 atm

Fig. 2 - Cumulative analysis of the minimal luminal diameter of the 82 patients who
underwent primary coronary stent implantation. divided according to the coronary
stent implantation pressure.

percutaneous procedures may not be accurate 23, More
than 80% of theinfarct-related vessel swereinitially found
to beoccluded. All vessel sunderwent ball oon predilation,
reestablishingthecoronary epicardial flow. After that, apre-
cise measurement of the lesion length is missed, in part,
reduced by the balloon effect.

Quantitative coronary angiography with automatic
edgedetection wasused to analyzetheluminal changes®,
Since 1994, dl randomized seriesthat tested the efficacy of
stenting in AMI used the same technique, confirming its
accuracy and reproducibility 215184043,

In 1995, Colombo et al *° introduced the concept of
optimal coronary stent implantation, with high-pressure
asssted ballooninflation (3 12am). Theformer studies®22.%
that investigated theinfluence of balloon pressureonlatean-
giographic results after stent implantation used mixed
technigues (low and high pressure inflations), and also
systematicexclusonof AMI patientsfromtheir data. Thecom-
parison of this serieswith these former oneshad to be done
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with caution becauseof thedifferent strategiesusedtoperform
coronary stenting.

TheOptimal Stent Implantation Investigators(OSTI)
registry very clearly demonstratesthe acute mechanism of
lumen enlargement related to progressive high-pressure
inflations. Seventy-nine patients underwent progressive
high-pressure ballooninflations during coronary stenting
(12, 15, and 18 atm). Theauthorsverified that the higher the
pressure, thebigger thelumen gain achieved. They sugges-
ted that stents should beimplanted with very high pressu-
res(® 18am), inasystematic manner. However, thisregistry
did not perform late coronary angiography inthese patients
toverify thepossibleinfluence of thisstrategy inlatelumen
loss. Probably, they said, smaller vessel sshould not accom-
modatethe excess of mio-intimal hyperplasia®.

Dirschinger et a % examined arandomized series of
933 patients, but again AMI caseswereexcluded. The pa-
tientsweredividedinarandomized way into 2 groups. one
designated as lower pressure, from 8 to 13 atm (mean =
11.1+2.1 atm) and the other oneashigher pressure, from 15
to20atm (mean = 16.9+2 atm). They did not find any signifi-
cant differenceintheclinical or angiographical resultsbet-
weenthesegroupsof patients(stent thrombosis, AMI, hew
PTCA, urgent surgery, or degth), either intheacutephase[3%
vs2.8%; OR=0.92(CI=0.4-2.1)], or &t 1-year [24.5%Vs21.2%;
OR=0.85(CI=0.6-1.1)]. At 6-months, thein-stent restenosis
ratewassimilar inboth groups(31.4%vs30.4%; NS), aswas
thelatelossindex (0.6£0.5mmvs0.5+ 0.4 mm;NS). Only the
CK-MB measurement was different in both groups, higher
(>3x) in patients who underwent high-pressure inflations
[3.4%Vs6.4%; OR=1.87(CI=1.02-3.42)] .

Uretsky et a 22 reported theresultsof anonrandomized
clinical seriescomparing very high-pressurestentimplanta-
tion (20 atm) with moderate pressures[12to 19atm (mean=
14.3+2.6atm)]. In 136 patientsincluded, again AM | wasan
exclusion criterion. Theacute procedura result wassimilar
between both strategies, but at the 1-year follow-up,

Table V - Procedural data from the 82 patients who underwent primary coronary stent implantation, divided according to the coronary stent
implantation pressure

Variables Group 1 (41P) Group 2 (41P) P
Pressure of balloon predilation (atm) 81+12 83+12 0.52

Range 6to 10 6to 10 -
Pressure of stent implantation (atm) 13.6 + 0.9 181 + 1.7 <0.001
Number of stents 11+02 12+ 04 0.04
Stent diameter (mm) 3.2+03 3.3+0.3 0.047
Stent length * (mm) 19.3 £ 6.4 19.6 + 6.6 0.81

Range 8 aé 35 15 até 33 -
Stent type ** 0.37

Coris/Johnson& Johnson® 10 (24.4%) 15 (36.6%)

Guidant/ACS® 16 (39%) 13 (31.7%)

Medtronic® 8 (19.5%) 10 (24.4%)

Boston Scientific/Scimed® 7 (17.1%) 3 (7.3%)
Maximum balloon diameter (mm) 3.3+03 3.6 £ 04 0.007
Maximum inflation time (seconds) 45 £18.1 50.1 +18.6 0.21
Abciximab 16 (39%) 7 (17.1%) 0.048
* measured by quantitative coronary angiography; ** Cordis/J&J® (Palmaz-Schatz® Espiraado, Crown and BX Velocity®), Guidant® (Multi-link® Duet and Tri-star),
Medtronic® (BeStent®, GFX® and S670%) and Boston Scientific® (NIR®).
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Table VI - Epicardial coronary flow, according to the TIMI
classification, from the 82 patients who underwent primary coronary
stent implantation, divided according to the coronary stent
implantation pressure
Variables Group 1 (41P)  Group 2 (41P) P
Pre-procedure 0.058
TIMI-0 32(78%) 33(80.5%)
1 2(4.9%) 1(2.4%)
2 6(14.6%) 1(2.4%)
3 1(2.4%) 6(14.6%)
Post-stent 0.71
TIMI-0 0 0
1 0 0
2 5(12.2%) 3(7.3%)
3 36(87.8%) 38(92.7%)
Follow-up 0.24
TIMI-O0 4(9.8%) 1(2.4%)
1 0 1(2.4%)
2 0 0
3 37(90.2%) 39(95.1%)

patientsin whom the 20 atm was used had a higher rate of
clinical compositeadverseevents(9.5%vs 28.8%; p=0.005),
related toahigher rateof new target-vessel revascularization
(5%vs20%; p=0.009) 2.

Thesefindingsshould bereplicated inthe AMI scena-
rio %, Thesubanalysisfromthe STENT PAMI trial *°*ga
thered 508 patientsdivided into 6 groups according to the
final pressureused for stentimplantation (from8to 20atm).
Theauthorsdemonstrated that in 90 patients (17.7% of the
total) that finalized the procedurewithlower pressures(8to
11 atm), the 30-day mortality ratewassignificantly higher
(10.1%vs2.1%; p<0.02) compared withthat with high-pres-
sureinflations(>11am). Using lower pressurescongtituted
an independent predictor of higher mortality [p=0.002;
RC=5.07(1C=1.90-14.3)]. Our serieshad similar lateangio-
graphic results when compared with those of STENT
PAMI, regarding thelatelossindex inthetarget vessel (0.3
and 0.4, respectively). Theconclusionwasthe same: coro-

Table VII - Clinical follow-up of the 82 patients who underwent
primary coronary stent implantation. divided according to the
coronary stent implantation pressure
Variables Group 1 (41P)  Group 2 (41P) p
New coronary angiography
(days) 214.4+72.7 199.1+49.9 0.27
Range (days) 104 to 370 100 to 350 -
Symptom 0.25
Asymptomatic 31(75.6%) 31(75.6%)
Stable angina 9 (22%) 9(22%)
Unstable angina 1(2.4%) 1(2.4%)
Reinfarction 0 0
Target-vessel revascularization 0.17
Balloon or new stent 2(4.9%) 2(4.9%)
Surgery 2(4.9%) 1(2.4%)
Totd 4(9.8%) 3(7.3%)
Non target-vessel revascularization 0.77
Balloon or new stent 5(12.1%) 6(14.7%)
Surgery 3(7.3%) 1(2.4%)
Total 8(19.5%) 7(17.1%)
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Table VIII - Quantitative coronary angiography analysis of the 82
patients who underwent primary coronary stent implantation. divided
according to the coronary stent implantation pressure

Variables Group 1 (41P)  Group 2 (41P) p
Balloon/artery ratio 11+0.1 1.1 +0.1 0.65

Referencediameter (mm)
Pre 3+03 3.1 x0.4 0.06
Post 3.1+03 3.3 0.4 0.02
Follow-up 31+03 3.2 +0.4 0.07
Minimal luminal diameter (mm)
Pre 0.1 £0.2 0.1 0.2 0.96
Post 28 +0.3 3 0.4 0.001
Follow-up 1.9 +0.9 2.1 +0.8 0.26
Diameter stenosis (%)
Pre 96.6 £ 7.9 96.8 £7.4 0.90
Post 116 + 5 8.7 5.4 0.02
Follow-up 38.7 £ 26 354 £21.1 0.53
Lumina changes
Acute gain (mm) 27 +04 2.9 0.4 0.004
Relative acute gain 0.8 £0.1 0.9 #0.1 0.13
Late loss (mm) 0.9 + 0.8 0.9 +0.6 0.73
Relative late loss 0.3 +0.3 0.3 0.2 0.88
Loss index 0.3+03 0.3 20.2 0.93
Net gain (mm) 1.8+ 0.9 2 £0.77 0.24
Relative net gain 0.6 £ 0.3 0.6 +0.2 0.50
Restenosis 5(12.2%) 5(12.2%) 1
Reocclusion 4 (9.8%) 2 (4.9%) 0.34

nary stent implantation with balloon-pressure >11 atm
promotessimilar lateclinical and angiographical results, if
anoptimal stentimplantation isobtained.

Itisinteresting to comparethelatelossindex results
between AMI and non-AMI stenting cases(non-AMI, 0.4
+0.6and AMI, 0.3+ 0.4). Thisdifferenceisjustified by the
way thelatelossindex isobtained. Itsresultisthedivision
of theacutegainwiththelatelumenloss. InAMI cases, the
majority of the vesselswerefound to be occluded (MLD =
0.1+0.2mm), sotheacutegainintheMLD ishigher thanthat
innon-AMI patients(>1 mm). At thefollow-up, latelossis
around 1 mmfor both situations, but with agreater acutelu-
mengain; inAMI stenting, thelatelossindex isdiminished.

Thestudy had somelimitations. The samplesizemay
be understimated. The reason for thiswasthe absence, in
1998, of AMI stenting experiencereporting theeffectsof the
balloon-pressure inflation in the late loss index . The
resultsof thelarger STENT PAMI trial wereonly published
in 1999%, Attheend of thisinvestigation, thelatelossindex
wassmaller than expected. Futureresearch analyzing this
variable may require morerigorouscriteriaregarding the
samplesizecal culation. Thepatientswereincludedinanon-
randomized fashion, also rel ated to temporal trendsregar-
ding primary coronary stentingin AMI. Twomajor interna-
tional randomized seriesrecommend the systematic use of
high pressure for coronary stent implantationin AMI
(STENT PAMI,>16amand CADILLAC,>15am),toavoid
subacute stent thrombosis. So, we left that decision to the
operator at thetimeof theindex procedure, leaving himfree
to obtainthe best acuteresultsachievable. Theprogressive
changein procedural techniqueis clearly seen asthe
recruitment evolved (fig. 1) After theSTENT PAMI subana
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lysisand thisseries, future studiesmay r ecruit patientsina
randomi zed way, seeing that the safety limitsnow aremore
clearly determined.

These results allowed the conclusion that the syste-
matic use of high-pressure balloon inflation (>16 atm)
during primary coronary stent implantation is not neces-
sary. A strong recommendationisthe obtainment of an op-
timal angiographic result (%E <10%), guided by an objec-
tive method of analysis, such asthe quantitative coronary
angiography.
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The2 different stent implantati on strategiesachieved
similar ratesof reestablishment of TIMI-3flow. Patientsin
whom high-pressures were used (3 16 to £20 atm) had
significant acute lumen gain when compared with those
who recelved moderate balloon pressureinflations (2 12to
<16 atm). However, high pressuresfor primary coronary
stentimplantation (3 16 atm) did not resultin significantly
better |ate clinical and angiographic results, either in the
target-vessdl revascularization, in-stent restenosisrates, or
nor inthelatelossindex andinthenet lumengain.
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