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Intracoronary brachytherapy using beta or gamma
radiation is currently the most efficient type of therapy for
preventingtherecurrenceof coronaryin-stent restenosis. Its
implementation depends on the interaction among inter-
ventionists, radiotherapists, and physiciststo assure the
safety and quality of themethod. Theauthor sreport the pio-
neering experiencein Brazl of the treatment of 2 patients
with coronary in-stent restenosis, in whom beta radiation
was used as part of the international multicenter randomi-
zed PREVENT study (Proliferation REduction with VVascu-
lar ENergy Trial). The procedureswere performed rapidly
and did not require significant modificationsin the tradi-
tional techniquesused for conventional angioplasty. Altera-
tionintheradiological protection devicesof the hemodyna-
mic laboratory were also not required, showing that intra-
coronary brachytherapy using beta radiation can bein-
corporated into the interventional tools of cardiology in
our environment.

Asadirect consequence of the impressive growth of
the number of stentsimplanted, problemsrelated to reste-
nosisof these metallic endoprostheseshavearisen. Thein-
cidenceof restenosisrangesfrom 10%to 35%¢, depending
on the population studied, resulting fundamentally from
exacerbation of neointimal hyperplasi&2. |ndependent of the
device used, the treatment of coronary in-stent restenosis
isassociated with high rates of recurrence (>30%), which
may even exceed 50% whentherestenosisislong and diffu-
se’3 Morerecently, encouraging resultsfromclinical stu-
diesusing coronary radiotherapy (betaor gammarays) +7
haveintroduced new perspectivesfor thetreatment of this
problem. Theauthorsreport the 2 pioneering casesthat in-
troduced thisnew type of therapy into Brazil.
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Casereport

Case1—-Thepatientisa53-year-old diabetic, hyper-
tensive, dydlipidemic, maleex-smoker who sought our Ser-
vicecomplaining of precordial painonmoderateefforts. He
reported using acetyl salicylic acid (200 mg/day), enal april
(20 mg/day), diltiazem (180 mg/day), simvastatin (20 mg/
day), glipizide(20 mg/day), and metformin (2 g/day). Healso
reported having undergone2 angiopl astiesintheproximal 1/3
of thecircumflex artery, with stent (Multilink Duet 3.5x18 mm)
implantationinthelatter angioplasty performedin June* 99.
The physical examination and the el ectrocardiography
performed at thetime of hospital admission were normal; a
new coronary angiography showed an 80%-obstructing
lesionintheinitial 1/3 of thecircumflex artery at thesite of
stent implant. The anterior descending and circumflex
arterieshad only parietal irregularities, andtheleft ventricle
had preserved volumeand contractility. InMay ' 00, based
onthesefindingsand after signing the written consent, the
patient underwent a new angioplasty in the circumflex
artery (fig. 1), which was complemented by intracoronary
brachytherapy (betaradiation) as part of the international
multicenter PREVENT study. Theprocedurewasguided by
intracoronary ultrasonography, which showed areference
diameter of thevascular lumenof 3.6 mm, withalargeamount
of neointimal tissue between the metallic rods of the stent
(fig. 1). After progressive dilationswith balloon catheters
(3.5and 4.0x 20 mm), agood angiographic aspect wasob-
tained, witharesidual lesion of 20%. Theintracoronary echo-
graphy confirmedthegood result of theintervention, and the
smallest area of thelumen obtained was 8 mm 2. Then, the
centralizing perfusion balloon catheter (3.5 x 27 mm) was
positioned andinflated (4 atm) inthetreated site(figs. 1and
2), with connection of itsdistal extremity totheafterloader,
which stored the source of betaradiation (%2P) (fig. 2). Then
the guidewire (0.018 inches of thickness, and with ara-
dioactive extremity of 27 mm of length) was advanced and
positioned (fig. 2) for the application of thedose of 20 Gy at
1mm from the luminal surface. Thetotal duration of the
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Fig. 1-A) 70%-obstructivelesion of theproximal 1/3 of thecircumflex artery,ina
site of previous stent implantation; B) the arrow indicates the point where the
echographic image was obtained and shows the significant narrowing of the
vascular lumen due to alarge amount of neointimal tissue between the metallic
rods of the stent; C) after angioplasty, note the good angiographic aspect with
minimum residual stenosis; D) intracoronary echography confirms the good
result of the procedure, with widening of the vascular lumen. Notein the detail
infiguraC, the spiral centralizing perfusion balloon catheter positioned in the
site of thelesion, for radiation application. In B and D, the detail s show the same
echographic imagesin areduced size, which serve as areferncefor identifying
the echographic catheter (in black), the area of the vascular lumen (in red), the
neointimal areainsidethe stent (light gray), and the area of the atheroma plaque
+ medialayer of the vessel (dark gray), compressed behind the stent rods. The
stent is depicted asawhite line.

Fig. 2 - Spiral centralizing perfusion balloon catheter (A). Computerized afterload
(B) that stores the guidewire with 0.018 inches of thickness and radioactive distal
extremity (*2P) of 27mmof length (C).

application of radiationwas2.5min. After theintervention,
the patient had a good clinical evolution with no electro-
cardiographic or enzymatic (CKMB) alteration, being
discharged on the following day with the same pres-
criptionsasthat onadmission. Onclinical control, 1 month
after the procedure, the patient remained free of any symp-
toms or adverse events. The patient will undergo alate
angiographic study (6 months) to assessthe efficacy of the
treatment used.

Case2- Thepatientisa74-year-old diabetic hyperten-
sivefemalereferredto our servicedueto anginaat rest. She
wasusing acetylsalicylicacid (200 mg), propatyl nitrate (30

Brito Jr. et al
Brachytherapy for in-stent restenosis

mg), diltiazem (90 mg), chlorpropamide (250 mg), and capto-
pril (37.5mg) onadaily basis. Thepatient reported aprevi-
ousangioplasty with stentimplantationintheright corona-
ry and anterior descending coronary arteries, which was
performedinJanuary ‘ 00. Thephysical examinationdid not
show significant alterations, but the el ectrocardi ogram sho-
wed alterationsinventricular repolarizationintheanterior
wall (inversionof theT-wavefromV1toV6). Based onthese
findings, the patient underwent new coronary angiography,
which depi cted agood angiographi c aspect of the stentim-
planted intheright coronary artery and a90%-aobstructive
lesioninthemiddle1/3 of theanterior descending coronary
artery at thesite of the previousimplantation of the Multi-
link Duet 3.0x 23mm stent (in-stent restenosis). After sig-
ning thewritten consent forinclusioninthe PREVENT stu-
dy, the patient underwent anew angioplasty of theanterior
descending artery (balloon catheters 3.0x20and 3.5x15 mm)
guided by intracoronary ultrasonography in May ‘00 (fig.
3). The procedure was successfully performed; aresidua
lesion of 20% was shown on angiography, and asmaller
areaof thevascular lumen of 5mm?wasevidenced onintra-
vascular ultrasonography (fig. 3). Then, intracoronary bra-
chytherapy (betaradiation) was performed by positioning
and inflation (4 atm) of the centralizing perfusion balloon
catheter (3.0x 27 mm) and progression of theguidewirewith
aradioactivedistal extremity (27 mm) up to the site of the
lesion(fig. 2). Theprescribed doseof radiationwas20 Gy at
1 mm of thesurfaceof thevascular lumen, andtheduration of
gpplication (5min) wasbased onthemeasurementsof thevas-
cular lumen assessed by intracoronary ultrasonography
(diameter of reference of 3.0 mm). The patient had agood

inthesite of previousstent implantation; B) the arrow indicatesthe point wherethe
echographic image was obtained and shows the significant narrowing of the
vascular lumen dueto alargeamount of neointimal tissue between the metallicrods
of the stent; C) after angioplasty, note the good angiographi ¢ aspect with minimum
residual stenosis; D) intracoronary echography confirms the good result of the
procedure. Notein the detail in figure C, the spiral centralizing perfusion ballon
catheter positioned inthesite of thelesion, for radiation application. InB and D, the
detail sshow thesameechographicimagesin areduced size, which serveasareference
for identifying theechographic catheter (in black), theareaof thevascular lumen (in
red), the necintimal areainside the stent (light gray), and the area of the atheroma
plaque+ medialayer of thevessel (dark gray), compressed behind thestent rods. The
stent isdepicted asawhiteline.
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clinical evolution, with no electrocardiographic or enzy-
matic (CKMB) alteration, and wasdischarged 2 daysafter
the intervention with the following prescription: ace-
tylsalicylicacid (200 mg/day), diltiazem (90 mg/day), and
chlorpropamide (250 mg/day). Onclinical control, 1 month
after the procedure, the patient was free from anginal
symptoms. The patient will undergo alate angiographic
study (6 months).

Discussion

Intracoronary brachytherapy iscurrently themost effi-
cient therapy for preventing recurrence of in-stent resteno-
sis*’. Three prospective randomized studies (SCRIPPS,
WRIST, and GAMMA-1) using systemsbased on catheters
with gammaradiation showed a41%to 69% reductioninthe
rates of angiographic restenosis, associated with asignifi-
cant reductionin the need for new revascul arization of the
vessd treated, ascompared with isolated angiopl asty or an-
gioplasty associated with atheroabl ative methods 457,
More recently, with the results of the beta-WRIST® and
START* studies, the efficacy of betaradiation in the
treatment of in-stent restenosis has been shown. In the
randomized START* study, asignificant reduction occurred
in theincidence of angiographic restenosisin patientsre-
ceiving radiation (28.8%vs45.2%), withacorresponding re-
ductionintheneedfor target vessel revascularization (16%
vs24.1%).

Recently, intracoronary brachytherapy wasintrodu-
ced into Brazil as part of adouble-blind multicenter pros-
pectiveand randomized study named PREVENT (Prolifera
tionREductionwithVVascular ENergy Trid). Usingthepro-
totype of the equipment Galileo™ (Guidant Corporation)
(fig. 2), this study assessed the efficacy of brachytherapy
(betaradiation; *2P) inthetreatment of primary or restenotic
lesions, including in-stent restenosis, in native coronary
arteries(2.4t03.7mmof diameter). Asaninclusioncriterion,
the authors selected lesions up to 15 mm in length, which
allowedthat, with asource (guidewired) of 27 mm, their pro-
ximal and distal marginscoulda sobeirradiated. Thisthera-
peutic strategy aims at avoiding the occurrence of reste-
nosisinthe marginsof the segment treated, which occursin
8%1t0 18% of theirradiated cases, andinlessthan 4% of the
control groups. Restenosisin the margins of the segment
treated accountsfor 33%to 75% of all restenosesfollowing
brachytherapy inrecent clinical trials*”. Thisphenomenon
iscaused by the administration of low dosesof radiationto
siteswith acertain degree of vascular traumaproduced by
theangioplasty balloonsor stents(geographic miss), which
determinesexacerbation of theproliferative processand of
thenegativeremodeling of thearterial wall inthesesites®®.

* Umpublished data from start trial presented at the neeting of the American Col-
lege of Cardiology, March 12-15, 2000 in Anaheim, CA, USA.
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Asthe?2 casesherereported wereour first experience,
thepatientsreceived theirradiation dose prescribed (20 Gy),
not requiring therandomization foretoldinthestudy. Inthe-
se procedures, the use of betaradiation, because of itslo-
wer penetration, made possi blethe safe permanence of the
entire professional team inside the room during the proce-
dure, including theinterventionists, theradiotherapist, the
physicist, andthenursing staff. Theduration of application
wasrelatively short, lessthan 5 min. Asthe spiral balloon
catheter allowsdistal perfusion, it can remain inflated du-
ring thisperiod of time, without causing excessivediscom-
fort tothe patients, making possi blethe centralization of the
radioactive sourceinsidethevascular lumen. Thiscentrali-
zation of the sourceisbelieved to provide agreater homo-
geneity in the application of the doses of betaradiationin
different sitesof thevascular wall, even though thedisposi-
tionsof thelumen and theatherosclerotic plaquesare usual -
ly asymmetric.

Itisworth noting that, in our 2 reported cases, wetried
tooptimizetheresult of theconventional balloonangioplas-
ty, avoiding theimplantation of anew stent. Thisconcernis
based onthehigher risk of theoccurrenceof latethrombosis
whenanew stentisimplantedinthesameprocedureinwhich
radiation is applied to the coronary arteries®!*. In recent
studies, the occurrence of late thrombosis (>1 month) has
been reported to rangefrom 6% to 15% of the casestreated
with beta or gammaradiation; in control groups, it rarely
exceeds2% 7191 [tsmajor causeisthedelay inreendothe-
lialization and vascular repair of thelesion 12, Aiming at
solving thislimitation, in addition to avoiding anew stent
implantation, we recommend prolonging the regimen of
doubleplatel et antiaggregation (acetylsalicylicacid and ti-
clopidine or clopidogrel) until at least 3 months after the
treatment. The efficacy of thisapproach has been recently
confirmed by the results of the START study*, inwhich a
new stent wasimplanted in only 21% of the cases, and the
platel et antiaggregation was prolonged for up to 60 days,
which almost madethelatethrombosesdi sappear.

In conclusion, intracoronary brachytherapy using
betaradiationisefficient intheadjuvant treatment of coro-
nary in-stent restenosis. Itsimplementation depends on
theinteraction of interventionists, radiotherapists, and
physicists, reassuring the safety and quality of the me-
thod. The application isrelatively rapid and does not re-
quireexpressivemodificationsof thetraditionally used te-
chniquesfor conventional angioplasty. Thesolution of its
major limitations, such aslate thrombosisand restenosis
of the margins, should, in the near future, provide the
incorporation of this method into the major cardiologic
centers of our country, contributing to the progress of
interventional cardiology.
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