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In-stent Restenosis. Acute and Long-Term Qutcomes after
Excimer Laser Coronary Angioplasty
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Objective — With the increased use of intracoronary
stents, in-stent restenosis has become a clinically signifi-
cant drawback in invasive cardiology. We retrospectively
assessed the short- and long-term outcomes after excimer
laser coronary angioplasty of in-stent restenosis.

Methods - Twenty-five patients with 33 incidents of
in-stent restenosis treated with excimer laser coronary an-
gioplasty (ELCA) were analyzed. Sixty-six percent were
males, mean age of 73+1 1 years, and 83% were functional
class III-1V (NYHA). ELCA was performed using 23 con-
centric and 10 eccentric catheters with a diameter of 1.6-
2.2 mm, followed by balloon angioplasty (PTCA) and
ultrasound monitoring. The procedure was performed in
the following vessels: left anterior descending artery, 10;
left circumflex artery, 8, right coronary artery, 6; left main
coronary artery, 2; and venous bypass graft, 7.

Results — The ELCA was successful in 71% of the cases,
and PTCA was 100% successful. The diameter of the treated
vessels was 3.44+0.5mm; the minimal luminal diameter
(MLD) increased from 0.30mm pre-ECLA to 1.97mm post-
ELCA, and to 2.94mm post-PTCA (p<0.001). The percent
stenosis was reduced from 91.4+9.5% before ECLA to
42.3+14.9% after ELCA and to 14.6 + 9.3% after PTCA
(p<0.001). Seventeen (68%) patients were asymptomatic at
6 months and 15 (60%) at 1 year. New restenosis rates were
8/33 (24.2%) at 6 months and 9 /33 (27.3%) at 12 months.

Conclusion - ELCA is safe and effective for the treat-
ment of in-stent restenosis. In the present sample, a slight
increase in new restenotic lesions between 6 and 12
months was found.
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Coronary heart disease remains a major cause of
morbidity and mortality during themost productiveyearsof
life. Currently, aseriesof therapeutic optionsareavailableto
manage this condition, which develops asaresult of well-
known risk factors. In addition, prevention and medical
therapy represent the mainstay in the management of this
disease. However, myocardial revascularization with
saphenous vein grafts or anastomoses of the internal
thoracic arteries and, ultimately, balloon coronary angio-
plasty, congtitute the most recent therapeutic devel opments
in cases where the symptoms persist. Among the new
invasivetechniques, coronary stenting currently represents
themost frequently empl oyed therapeutic modality. Therate
of coronary restenosisishigher with stenting than that found
with balloon angioplasty 2 asasignificant number of patients
suffer fromin-stent restenosis®®.

Theexcimer laser (LASER) hasbeenusedinthetrest-
ment of complex lesions’; it makesthetreatment of in-stent
restenosiseasier anditsresultsinrestenosisare possibly be-
tter than thosefound with ball oon angioplasty. Weexamined
thistherapeutic modality to definetheroleof LASERnin-
stent restenosis and to assess the early and late outcomes.

Methods

Thefirst 25 patientswith 33 instancesof in-stent res-
tenosistreated with LASER were assessed. Patients with
acute myocardial infarction (AMI) or cardiogenic shock
wereexcluded. Theclinical featuresof the patientsare su-
mmarizedintablel. Theangiographic analysiswasperfor-
med with an off-linequantitativemethod.

Aftertheclinical evauation, all patientswerereasses-
sedin order toidentify theangiographicrestenosisand the
functional class. A successful procedurewasdefined asthe
presenceof aresidual lesion <50% inthe absence of anew
procedure, AMI, emergency surgery or death. TheLASER
was considered successful when areduction? 20% of the
initial stenosiswas noted; a new angiographic restenosis
was defined asthe presence of an obstruction 3 50%inthe
treated siteat any timeduring thefollow-up; and AMI was
defined aslevelsof CK and CK-MB abovethenorma range.
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Table I — Clinical features of individuals with in-stent
restenosis (%) (n=25)
Age (years) 73+11
Gender (males) 66
ClasslII-IV 83
Previous infarction 51
Previous heart surgery 57
Ejection fraction 48+9
Hypercholesterolemia 89
High blood pressure 63
Family history 50
Diabetes mellitus 31
Smokers 23

Beforethe procedure, all patientssigned aninformed
consent, according to the guidelines of the Geneva Con-
vention, the Food and Drug Administration (FDA) and the
ingtitution’ sregul atory committeefor research. Twenty-four
(73%) lesionsweretreated with asingle stent and 9 (27%)
with multiple stents. Ultrasound was employed to assess
and optimizethefinal angiographi c outcomeand additional
inflationswere performed, when required. With regard to
the treated vessels (fig. 1), 20 (61%) belonged to the left
system, 6 (18%) to theright system, and 7 (21%) were sa-
phenous vein bypass grafts.

L aser therapy was performed according to the stan-
dard technique’. The CV X-300 generator (Spectranetics
Corporation, Colorado Springs, Colorado), which works
withawavel ength of 308nm, alaser fluency of 30-60mJmm?
and apulseduration of 135msemitted at arepetition rate of
25Hz, wasused asthe source of energy. Theover-the-wire
cathetershad adiameter of 1.4mm (n=2), 1.7mm (n=16),
2.0mm(n=17), and 2.2mm (n=3) to managelesionsinvessdls
withadiameter of 3.44+0.5mm.

Results

The reference diameter of the vessel (RDV) was
3.44+0.5mm. The stents that showed restenosis were:
Palmaz-Schatz, 23; GRI, 6; GRII, 1; J& JBiliar, 3; Wallstent,
4; and AVE, 2 (tablell). Inregard tothenumber of stentsper
eachlesiontreated, 24 (73.0%) had asinglestent placed and
9(27.0%) had multiplestentsplaced. Inregardtothediame-
ter of the vesselstreated, in 25/39 (64.1%) of them it was
3.5mm,in10/39(25.6%) itwas4.0mm, in 3/39(7.7%) itwas
3.0mmandin 1/39(2.6%) it was5mm. Of thelesionstreated,
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Fig. 1—Vesselswith in-sent restenosis treated with LASER.

154

Arq Bras Cardiol
volume 73, (n° 2), 1999

100% werecomplex (eccentricandlong). TheMLD increa
sed from 0.3mm before the procedureto 1.97mm after the
LASER andto2.94mm at theend of theprocedure, asasses-
sed by off-linequantitative angiography (fig. 2). The ste-
nosis, whichinthebeginningwas91.4+9.5%, wasreduced
t042.3+14.9% after theLASER and t0 14.6+9.3% at theend
of the procedure (fig. 3). The LASER was 71% successful
and the PTCA, 100% successful (fig. 4). No acute com-
plicationsof any kindwerenoted. At 6 months, 17/25 (68%)
patientswereasymptomaticand, at 1 year, 15/25 (60%) were
asymptomatic. Of the 33 lesions, 8 (24%) required anew
procedureat 6 monthsand 9 (27%) at 1 year.
Nodifferencesduring the6-month or 1-year follow-up
were noted with regard to emergency surgery and death.
None of the patients had an AMI at 6 monthsor 1 year of

Table II - Stents with restenosis treated with LASER
Stent #
Palmaz-Schatz 23
Gianturco-Roubin | 7
J& JBiliar 3
Wallstent 4
Microstent 2
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Fig. 2—Minima luminal diameter (MLD): initial, post-LASER and final (post-balloon).
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Fig. 3—Percent restenosis: before, after LASER and final (post-balloon).
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Fig. 4 —Procedure success, LA SER success, complications.
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Fig. 5—Clinical outcome (6 and 12 months) of in-stent restenosis patients treated
with LASER (n=25).

follow-up (fig. 5). One (4%) patient underwent el ectivehe-
art surgery between 6 and 12 monthsof follow-up, and ano-
ther patient (4%) died of anoncardiac causein thefirst 6
monthsof follow-up.

Discussion

The present study examines a group of patients of
both sexes, most of whom had severemyocardial ischemia.
Although more than half of these patients had previously
suffered amyocardial infarction and undergone coronary
artery bypasssurgery, all had excellent ventricular function.

Thisfactor may havepartialy accounted for theabsen-
ceof acuteclinical complications. Itisof notethat most pa-
tients had hyperchol esterolemiaand high blood pressure
and that the low number of smokersin this seriesreflects
theresultsof thenonsmokinglawsand campaignsthat take
placeinthe United States. A recent study suggeststhat di-
abetesmellitus, multiplestentsand alower MLD after sten-
ting could be the predictive factors of restenosis®. One of
themain usesof LASER angioplasty isintreatinglonglesi-
ons”®, Themanagement of in-gtent restenosi swith baloon %4,
Simpson atherectomy catheter 1223, rotablator ¢ or with
the placement of anew stent 28, although effective and
relatively safe, hasbeen disappointing. Thelate permeabi-
lity after treatment with the above-mentioned devicesrela-
testo arate of restenosis of approximately 40% by the 6™
month of follow-up. In-stent restenosis presentsasalong
lesion, becausetheendothelial neoformationlinestheentire
internal surface of thestent, andisexacerbated by multiple
stenting >, Theahility of theLASER in performingtissue
ablation hasbeen previously showninlonglesions™ The
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studiesof treatment of in-stent restenosiswith LASER are
limited. Inastudy of 7 cases, the procedurewasconsidered
effectiveand safe, andintracoronary monitoringwith ultra-
sound showed that the LASER does not reach the stent .
In arecent retrospective nonrandomized study %, the proce-
durewas 98% successful, withamortality rate of 20banda
rate of emergency surgery of 11%. Thenew restenosisrate
at 6 monthswas 21% for laser + balloon and 38% for the
balloon. Our study assesses patientswithin-stent resteno-
sistreated with laser + balloon. The procedure was 100%
successful and the LASER was 71% successful. At 6
months, therate of new restenosiswas 24.2%, and therate
of anew procedureinthetarget vessel (including apatient
who underwent emergency surgery) was27.3%. One pati-
ent died from anoncardiac cause. It isof notethat there-
sults inthissubgroup, although asmaller sample, aresimi-
lar tothepreviously mentioned series. Theratesof new res-
tenosisin the present study may also berelated tothedia-
meter of the vessels treated, as 89.7% had a diameter
3 3.5mm. Similarly, itisnot knownif therateof new resteno-
sisat 6 monthswill remainthesameasat 12 months, or if it
will increase, considering theeffect of thestent, aforeign bo-
dy, within the vessel. L ater, the rate of new restenosiswas
shown to increase from 24.2% to 27.3%, and therate of a
new procedure in the vessel (including angioplasty and
surgery) being required was dlightly increased between 6
and 12 monthsof follow-up. Similarly, therate of AMI, as
well asthemortality rate, remained unchanged.

Therefore, we conclude that the LASER is safe and
effectiveinthetreatment of in-stent restenosis. Thevalues
of theclinical variablesfavor theLASER during thefirst 6
monthsof follow-up ascompared withtheresultsfoundin
theliterature about patientstreated only with the balloon.
Therewasadight increaseinthenumber of new procedures
performed in the vessel treated with LASER + balloon
between 6 and 12 months of follow-up. Finally, arandomi-
zed study comparing LASER versus balloon would be re-
quired to assess if the LASER has more advantages than
the balloon in treating in-stent new restenosis. Although
feasible, conducting arandomized study seemsunlikely in
thenear future, considering thefact that studieswithintra-
coronary radiation are beginning to be conducted.

Limitationsof thestudy —In spiteof thesmall sample
size, each casewas carefully assessed under astrict proto-
col. Although thiswasnot arandomized study, asal ready
mentioned, we assessed the first 33 reports of patients
within-stent restenosis, treated with LASER. AttheMiami
Heart Institute, most patientswith in-stent restenosisare
treated withLASER.
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