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Although implantation of coronary stents has become the most
common percutaneous procedure for myocardial revascularization
in recent decades, the presence of restenosis remains the major
limitation of the procedure, and its solution is one of the greatest
challenges in current interventional cardiology 1. Recurrence of
stenosis after coronary stent implantation ranges from 7 to 37%
of the cases, depending on the clinical characteristics of the
patient, the morphological characteristics of the lesion, and the
techniques of the procedure 2-4. In-stent restenosis is mainly caused
by focal or diffuse proliferation of the neointimal tissue 4,5. The
incidence of major cardiac events, especially revascularization of
the target vessel, after conventional treatment of in-stent restenosis
is high (30%-80%), independently of the technique and instru-
mentation used 6-9.

Brachytherapy is a promising treatment for the reduction of
new in-stent restenosis, based on the potential of inhibition exerted
by radiation on the proliferation of smooth muscle cells, which
are the major constituents of neointimal tissue 10. It acts through
an active isotope, released to block the mitotic phase of the cell
cycle, causing a double rupture in the DNA strand of the smooth
muscle cell 11,12.

Previous studies on balloon catheter angioplasty followed by in-
tracoronary gamma-radiation treatment with iridium-192 9,13,14 or
intracoronary beta radiation with strontium/yttrium 90 (Sr90/Y90) 15

reported a reduction in clinical and angiographic diffuse recurrences.
Our objective was to assess the safety and feasibility of intra-

coronary brachytherapy after balloon catheter angioplasty using
the Beta-Cath systemTM (Novoste Corp., Norcross, Georgia, USA),
as well as to analyze the clinical, angiographic, and intracoronary
ultrasonographic results immediately after the intervention and at
180 days of late follow-up.

Methods

From August 2001 to September 2002, 30 patients with in-
stent restenosis, antecedents of stent implantation in native coro-
nary arteries, and symptoms of angina or silent ischemia were
included in the study. The angiographic criteria of inclusion were
as follows: stenosis ≥ 50% at the site of the in-stent lesion;
reference diameter between 2.5 mm and 4.0 mm; extension of
the lesion ≤ 25 mm; and angiographic success (residual stenosis
< 50%) immediately after balloon angioplasty. Patients with the
following characteristics were excluded from the study: significant
left ventricular dysfunction (ejection fraction < 30%); recent acute
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Objective
To assess the safety and efficacy of intracoronary brachythe-

rapy using the Beta-Cath systemTM for preventing recurrence of
in-stent restenosis (ISR), by analyzing clinical, angiographic,
and intracoronary ultrasound (ICUS) results.

Methods
This study assessed 30 patients with ISR in native coronary

arteries who underwent balloon catheter angioplasty followed by
intracoronary beta radiation with the Beta-Cath systemTM (90Sr/Y).

Results
The study comprised complex, extensive (18.66±4.15 mm)

restenotic lesions, 77% of which were of the diffuse-proliferative
type. Brachytherapy was successful in 100% of the cases. The
mean radiation dose used was 20.7±2.3 Gy, released for a
mean period of 3.8±2.1 minutes. On late follow-up, the in-
stent minimum luminal diameter (MLD) slightly decreased (from
1.98±0.30 mm to 1.84±0.39 mm at 6 months; P=0.13), with
a late loss of 0.14±0.18 mm. The intrasegmentary MLD was
significantly smaller than the in-stent diameter (1.55±0.40 mm
vs 1.84±0.39 mm; P=0.008), and was associated with a more
significant late loss (0.40±0.29 mm vs 0.14±0.18 mm;
P=0.0001). On ICUS, a mild increase of 6.8±14.3 mm3 in the
neointimal tissue was observed at 6 months (P=0.19), and the
percentage of volumetric obstruction increased by 4.7±7.5%.
Binary restenosis and revascularization of the target vessel recur-
red in 17% of the cases; late occlusion associated with myocardial
infarction occurred in 1 case (3%). Event-free survival was 80%.

Conclusion
The management of in-stent restenosis with intracoronary

beta radiation proved to be a safe and effective procedure, with
a high rate of immediate success, representing a therapeutic
option for inhibiting neointimal hyperplasia.
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myocardial infarction (< 72h); evidence of thrombi on angiography;
presence of multiple lesions in the target vessel; and previous
thoracic radiotherapy. During the process of inclusion, those who
did not meet the angiographic criterion of success did not receive
intracoronary treatment with beta radiation, but were not excluded
from the records. All patients were previously informed about the
characteristics of the procedure and signed a written informed
consent prior to inclusion.

All patients received acetylsalicylic acid (325 mg/day) one
day before the procedure. Intravenous heparin (100 UI/kg) was
administered before the intervention to keep the activated coagu-
lation time > 300 seconds. The therapeutic regimen after the
intervention consisted of acetylsalicylic acid and thienopyridinic
derivatives (ticlopidine: 500 mg/day or clopidogrel: 75 mg/day)
for at least 4 months.

Prior to intervention, the extension and severity of the lesion,
and the luminal diameter in the proximal and distal segments of
reference were documented on angiography (≥ 2 projections).

The Beta-Cath systemTM available at our facility (Novoste Corp.,
Norcross, Georgia, USA) consists of a series of 16 independent,
radiopaque, cylindrical seeds containing a pure beta strontium/
yttrium 90 (90Sr/90Y) emitter, limited by 2 radiopaque gold markers
positioned 40 mm apart, constituting the extension of the source.
The catheter’s profile is 5 French and the source system is not
centralized. The release of the dose occurs 2 mm from the source,
being adapted to the diameter of the vessel 15.

After balloon catheter angioplasty, intracoronary ultrasound
with previous intracoronary administration of isosorbide dinitrate
(0.2 mg) was performed. Then, the beta-railTM delivery catheter
premounted on a guidewire was advanced and placed equidistantly
from the center of the injured segment, with proximal and distal
margins of at least 7 mm, through the angiographic vision of the
markers of the source (40 mm). After removing the guidewire,
the source was hydraulically transported to the distal portion of
the delivery catheter, and its position was always angiographically
documented. Immediately after finishing the radiation time cal-
culated by the oncologist (tab. I), the source was withdrawn and
the beta-railTM delivery catheter was removed. Angiographic as-
sessment in the same orthogonal projections and intracoronary
ultrasound were repeated, thus finishing the intervention.

Angiographic success was defined as the presence of residual
stenosis < 50%, with no technical intercurrence during the ra-
diation process. The success of brachytherapy was characterized
by the complete delivery (> 90%) of the established radiation
dose. Clinical success was defined as absence of major cardiac
events [death, acute myocardial infarction documented according
to electrocardiographic and enzymatic criteria (CK-MB > 10-13

U/L or > 5% of the CK activity, or elevation in troponin T-I, or
both), and revascularization of the target vessel] during hospitali-
zation. Success of the procedure after brachytherapy was defined
as the association of the preceding 3 successes.

Analysis through quantitative coronary angiography was per-
formed with the off-line method using the QCA-CMS system®

version 5.1 (MEDIS - Medical Imaging Systems Inc. - AJ Leiden,
The Netherlands) in the hemodynamic data and analyses laboratory
of our institution. All angiographies were performed after previous
intracoronary administration of nitrate, calculating the minimum
luminal diameter, the percentage of stenosis (%DS), and the re-
ference diameter. The acute luminal gain was determined by the
subtraction of the initial minimum luminal diameter from the mi-
nimum luminal diameter after treatment, and the late loss was
calculated by the subtraction of the late minimum luminal diameter
from the minimum luminal diameter after treatment. Angiogra-
phically, the definition of aneurysm was based on a 25% increase
in the luminal diameter of the segment treated compared with
the luminal diameter of the adjacent segments of reference 16.

Still in regard to the minimum luminal diameter, the following
parameters were assessed: 1) in-stent minimum luminal diameter,
comprising the target segment and the distal and proximal margins
of the lesion; 2) intrasegmentary minimum luminal diameter, compri-
sing the injured segment located between the proximal and distal
marks of the balloon. Other parameters assessed were the irradiated
segment limited by the proximal and distal marks of the radiation
catheter, and the segment of the vessel limited by 2 anatomic
references (branches), in which the target segment, the injured
segment, and the irradiated segment were included. This classifi-
cation has been frequently used in other clinical studies 17 (fig. 1).

Intracoronary ultrasound was routinely performed before the
intervention after balloon catheter angioplasty, after brachytherapy,
and in late follow-up. The studies were performed with the CVIS
system (Boston Scientific Corp., Maple Grove, MN, USA) incor-
porating a 30-MHz transducer with a rotation of 1800 rpm. For
obtaining the sequence of images, the transducer of the ultrasound
was pulled by an automated device at a velocity of 0.5 mm/s. The
3-dimensional reconstruction of the image was processed with a
computed system (IndecSystems, Mountain View, CA, USA).

The volumetric analyses were calculated based on the formula
of Simpson: Volume =Σ total area of the vessel, identified by the
external elastic membrane, stent, plaque (external elastic mem-
brane – stent), neointimal hyperplasia (NIH), and lumen. To assess
the volumetric changes in each element of the vessel at 6 months,
the value of each measure was calculated as delta (∆volume),
resulting from the difference between the volumetric values ob-
tained in late follow-up and after the intervention. Similarly, the

Table I - Calculation of the doses and duration of radiation

In-stent
Max diameter of Diameter of the Dose released 2mm from Duration of radiation (sec) Duration of radiation
the balloon (mm) reference vessel (mm) the source (Gy) (min, sec)

2.5 ≤ DB < 3.5 2.5 ≤ DRV < 3.35 18.4 200 3min 20sec
3.5 ≤ DB ≤ 4.0 3.35 ≤ DRV ≤ 4.0 23.0 249  4min 9sec
4.0 < DB  4.0 < DRV 25.3 274  4min 34sec

Calculated based on the diameter of reference assessed on intracoronary ultrasound. DB - diameter of the balloon; DRV - diameter of the reference vessel
interpolated; Gy - Gray
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percentage of volumetric obstruction was calculated [% of obs-
truction = (NIH volume/stent volume) x 100] for the 3 periods
assessed (pre-, postintervention, and at 6 months) 17,18. On intra-
coronary ultrasound, aneurysm formation was defined as a 50%
increase in the maximum luminal area in the place treated com-
pared with the luminal area in the normal segment of reference16.

Incomplete position of the stent was defined as the presence of 1
or more rods of the stent clearly separated from the wall of the vessel,
with evident blood flow behind the rod on ultrasonography 19,20.

The occurrence of a defect in the target vessel (DTV) [death,
acute myocardial infarction, restenosis according to the binary
criterion (lesion > 50%), and revascularization of the target vessel]
and the percentage of volumetric obstruction 180 days after bra-
chytherapy were assessed.

The statistical analysis was performed using SPSS software,
version 8.0 (SPSS Inc, Chicago, Illinois, USA). The continuous
variables were expressed as means and standard deviation, while
the categorical variables were presented as absolute frequencies
and percentages. The categorical variables were compared using
the chi-square test with continuity correction, or the Fisher exact
test, when appropriate. The continuous variables were compared
using the Student t test with correction using the Welch test,
when necessary. Measures without a normal distribution were
analyzed using the nonparametric Mann-Whitney test. The signi-
ficance level adopted was P ≤ 0.05. The correlations between
the changes in continuous variables were performed with the
Pearson correlation test.

Results

The clinical and angiographic characteristics of the 30 patients
studied are shown in table II. Ten (33%) patients had diabetes
mellitus, 44% had stable angina, 4 (13%) had already undergone
more than 1 intervention for the treatment of in-stent restenosis,
and the mean time since the last intervention was 7.3±2.3
months. Complex lesions predominated as follows: 60% were
diffuse, 17% were proliferative, 17% were focal, and 6% were
occlusions 3.

Balloon catheter angioplasty was performed in all in-stent
lesions. In 1 of the procedures, rotational atherectomy was per-
formed prior to balloon dilation. In our study, no case of residual
stenosis > 50% was observed immediately after the procedure.
One type A dissection (nonflow-limiting) was evidenced, but required
no additional treatment. In regard to brachytherapy, it was used
in 100% of the patients, with no electrocardiographic alterations
suggestive of myocardial ischemia during the procedure. A
40-mm extension source was used, with a mean radiation dose of
20.7±2.3 Gy applied for 3.8±2.1 minutes.

The extensions of the target segment and the injured segment
were 18.6±4.1 mm and 23.3±3.8 mm, respectively. The in-stent
minimum luminal diameter and the intrasegmentary diameter sig-
nificantly increased after the intervention (both P < 0.0001), resulting
in acute luminal gains of 0.91±0.41 mm and 0.85±0.40 mm, respec-
tively (tab. III). At 6 months, angiographic follow-up was performed
in all cases. The in-stent minimum luminal diameter decreased non-
significantly (1.98±0.30 mm to 1.84±0.39 mm at 6 months;
P = 0.13), associated with a late loss of 0.14±0.18 mm. The in-
trasegmentary minimum luminal diameter was significantly smaller
than the in-stent diameter at 6 months of treatment (1.55±0.40 mm
versus 1.84±0.39 mm; P=0.008), associated with a greater late
intrasegmentary loss (0.40±0.29 mm versus 0.14±0.18 mm;
P=0.0001). Five cases of angiographic restenosis (17%) were obser-
ved in late follow-up. One patient had restenosis in the distal extremity
of the stent; another had 2 restenotic lesions (in-stent and in its
distal extremity); another third patient had restenosis in the body
of the endoprosthesis. Two cases had stenotic lesions in the proximal
extremity of the irradiated segment.

TS VS

InS
IrS

Fig. 1 - TS (target segment): distal and proximal margins of the target lesion;
InS (injured segment): between the proximal and distal marks of the balloon;
VS (vascular segment): between anatomic references (branches); IrS (irradiated
segment): between the proximal and distal marks of the radiation catheter.

Table II - Clinical and angiographic characteristics

Clinical characteristics n=30 Angiographic characteristics n=30

Age (years) 56.4 ±10.1 Target vessel
Male sex 18(60) AD 14(47)
Hypertension 16(53)  Cx 10(33)
Dyslipidemia 16(53)  Cx 4(14)
Diabetes mellitus 10(33)  LCA 2(6)
Smoking 15(50) Class. of the lesion (ACC/AHA)
Asymptomatic 17(56) A/B1/B2/C 1(3)/9(30)/17(57)/3(10)
CCS 1 2(6) Extension of the lesion (mm) 18.66 ± 4.15
CCS 2 11(38) Extension of the stent (mm) 21.25 ± 3.26
≥ 2 previous ISR 4(13) Diameter of the balloon (mm) 3.18 ± 0.30
Time from the last intervention (months) 7.3 ± 2.3 Extension of the balloon (mm) 20.08 ± 3.80

Max inflation (Atm) 14.00 ± 4.20
Balloon/artery ratio 1.180 ± 0.40

Values are expressed as mean ± standard deviation or n (%). CCS - Canadian Cardiovascular Sociaty; AHA - American Heart Association; AD - anterior descending
artery; RC - right coronary artery; Cx - circumflex artery; LCA - left main coronary artery
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Intracoronary ultrasound was performed in 87% (26/30) of
the patients immediately after the intervention and at 180 days of
late follow-up. At 6 months, the neointimal tissue volume increased
slightly (∆NIH = +6.75±14.3 mm3; P = 0.19), and a nonsigni-
ficant reduction in the volume of the in-stent lumen was observed
(∆lumen = -10.38±15.7 mm3; P = 0.18) (tab. IV). A quantitative
increase both in the volume of the vessel and in the plaque was
observed at 6 months, without reaching statistical significance.
The percentage of volumetric obstruction was reduced from
61.1±8.1% to 26.8±7.2% after the intervention (P < 0.0001),
but increased to 30.5±8.0% with 6 months of clinical follow-up
(∆% obstruction = +4.7±7.5%; P = 0.09). Neither aneurysms,
nor late incomplete apposition of the stents was observed.

At 6 months, the volume of the vessel showed a positive
correlation with the changes in the volume of plaque (r = 0.963;
P = 0.01).

Neither major cardiac events, nor cases of subacute thrombo-
sis, occurred during the hospitalization period (48.8±6.2 h). Of
the 30 cases analyzed on late clinical follow-up, 1 (3%) had late
thrombosis (46 days after intervention), which evolved with non-Q-
wave acute myocardial infarction, and 5 had revascularization of
the target vessel (17%), of which 60% (3/5 cases) were perfor-
med through a percutaneous route. The total percentage of defect
in the target vessel in this series was 20%, resulting in an event-
free survival of 80% at 6 months of clinical evolution (tab. V).

Discussion

In our study, the use of intracoronary brachytherapy with the
Beta-Cath system suggests that it is a technically safe and feasible
procedure, with favorable results in the management of in-stent
restenosis 21,22 at 6 months of clinical follow-up (fig. 2).

Diffuse and proliferative restenoses, which represented 77%
of our cases, have the worst prognosis after percutaneous mana-
gement. In the study by Mehran et al 3, those cases had a new
relapse in 50-80% of the cases after balloon catheter angioplasty,
in contrast with our results, in which the relapse rate 6 months
after brachytherapy was 17%. This suggests that brachytherapy
is better than the conventional treatment with the balloon, con-
firming the results of previous investigations 21-23.

The pre-established radiation dose was totally delivered in all
lesions. All patients received antiplatelet therapy (acetylsalicylic
acid indefinitely) and thienopyridinic derivatives for at least 4 months;
no major cardiac events occurred during the first month. One (3%)
late thrombotic occlusion was observed, manifested as non-Q-wave
acute myocardial infarction, a percentage lower than that reported
in the WRIST, Long-WRIST, SVG-WRIST, GAMMA-1, and BETA-
WRIST studies (9.1%, 5 months after the procedure) 24 and similar
to that reported in the WRIST-PLUS 26 and INHIBIT studies 26. Only
1 nonflow-limiting dissection was documented at the end of the
procedure; although it did not require additional treatment, it later
was associated with 1 of the restenoses observed (distal extremity
of the stent). The impact of nonflow-limiting dissections on the
prognosis of patients undergoing brachytherapy is still unknown. In
2 series of 16 patients each, the presence of acute dissection after
balloon angioplasty and beta radiation persisted in approximately
50% of the patients after 6 months of clinical follow-up 27,28, and it
showed no association with the recurrence of angina or any other
clinical event in particular 28.

In regard to the clinical events here documented, our results
were similar to those found in previous studies using intracoronary
beta radiation, in which the incidence of major cardiac events
ranged from 18% to 33% as follows: START (18%) 29, INHIBIT
(22%) 26, and BETA-WRIST (33%) 30. Similarly, the restenosis
rate in these studies ranged from 15% to 29% 22,26,30.

Comparing the late loss in the segments angiographically de-
fined, the intrasegmentary minimum luminal diameter showed a
statistically greater reduction than the in-stent minimum luminal
diameter, due to the lesion caused by the balloon in the segments
adjacent to the stent. This phenomenon, reported as “geographical
loss,” observed in 13% of new cases, is mainly characterized by
inadequate radiation in the injured segment 31. Theoretically, this
condition occurs when the extremities of the irradiated segment
are damaged, in which, by definition, the dose emitted is very

Table IV - Results obtained on intracoronary ultrasound

Volume Pre-intervention Post-intervention 6 months ∆ P
(mm3) (n=26) (n=26) (n=26) (6 months - Post) (6 months vs Post)

Stent 141.17 ± 36.20 155.01 ± 37.95 151.36 ± 38.43 -3.63 ± 7.75 0.73
Lumen 56.00 ± 22.86 114.62 ± 30.03 104.24 ± 25.17 -10.38 ± 15.73 0.18
NIH 85.17 ± 19.21 40.38 ± 16.27 47.13 ± 20.01 6.75 ± 14.27 0.19
EEM 272.31 ± 64.48 285.24 ± 58.20 306.64 ± 66.62 21.41 ± 27.75 0.22
Plaque 131.13 ± 48.20 130.23 ± 46.74 155.28 ± 49.48 25.04 ± 24.61 0.07

The values are expressed as mean ± standard deviation or n (%). ∆: Delta; NIH: neointimal hyperplasia; EEM: external elastic membrane, plaque; EEM: Stent

Table III - Results obtained on quantitative coronary angiography

Angiographic Beta radiation P vs.
calculations after intervention

Before intervention (n=30)
Reference diameter (mm) 2.66 ± 0.33 0.53
In-stent MLD (mm) 1.06 ± 0.30 <0.0001
Intrasegmentary MLD (mm) 1.10 ± 0.29 <0.0001
%DS 69.60 ± 11.40 <0.0001

After intervention (n=30)
Reference diameter (mm) 2.72 ± 0.37
In-stent MLD (mm) 1.98 ± 0.30
Intrasegmentary MLD (mm) 1.95 ± 0.30
%DS 24.40 ± 7.90

Late follow-up (6 months) (n=30)
Reference diameter (mm) 2.69 ± 0.35 0.80
In-stent MLD (mm) 1.84 ± 0.39 0.13
Intrasegmentary MLD (mm) 1.55 ± 0.40 <0.0001
%DS 31.90 ± 17.20 0.04
Binary restenosis (in-stent) 3/30 (10)
Binary restenosis 5/30 (17)
(intrasegmentary)

The values are expressed as mean ± standard deviation or n (%).
%DS: percentage of stenosis; MLD: minimum luminal diameter
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In-stent lesion

PRE

POST

Source

6 MONTHS

Fig. 2 - Diffuse in-stent lesion in the right coronary artery treated with intracoronary
beta radiation. The 2 arrows show the position of the stent.

Table V - Clinical events at 6 months

Major clinical events Patients (n=30)

Death 0/30 (0)
Q-wave AMI 1/30 (3)
Non-Q-wave AMI 0/30 (0)
Late thrombosis 1/30 (3)
RTV 5/30 (17)
RTL 3/30 (10)
BCA 3/30 (10)
DTV 6/30 (20)
MCE - free survival 24/30 (80)

The values are in number of patients (%); AMI - acute myocardial in-
farction; RTV - revascularization of the target vessel; RTL - revascularization
of the target lesion; BCA  - balloon catheter angioplasty; DTV - defect in
the target vessel (Death, AMI, restenosis, RTV); MCE - major clinical event

low. In a retrospective analysis 31 of 50 consecutive patients treated
with beta radiation after balloon catheter angioplasty or stent,
the incidence of that phenomenon was 32%.

The volumetric analysis on intracoronary ultrasound showed that
the growth of neointimal tissue was mild after 6 months of clinical
follow-up, a result similar to that of other studies 32. The growth of
the vessel (+21.4±27.8 mm3) observed after 180 days of treatment
suggests that intracoronary beta radiation induced a positive
remodeling of the arterial wall, characterized by an “accommodative”
process of the plaque (correlation of the increase in the ∆ external
elastic membrane vs D plaque, r=0.963, P < 0.01), preserving the
volume of the in-stent lumen. Experimental data have suggested
that radiation has an effect on the remodeling of the vessel, due to
the change in cell response in the adventitia layer 33,34. Positive
remodeling, accommodating the neointimal growth after 6 months,

has been shown on ultrasonographic analyses 35, considering that
other studies did not report changes in the total area of the vessel or
of the plaque behind the stent 27.

Compared with gamma radiation, beta radiation has a smaller
depth of penetration, minimizing the exposure to radiation for
patients and operators, requiring, therefore, less radioprotection.
However, the rapid decrease in the dose of beta radiation within
2-5mm of depth is associated with a less homogeneous release
of the dose 32. In addition, the “shield effect” produced by the
rods of the stent could be associated with an attenuation in the
radiation dose through its rods greater than 15% 36. Comparing
the results on intracoronary ultrasound in 2 large studies 13,15,
beta radiation showed a greater benefit than gamma radiation did
in preventing neointimal hyperplasia inside the stent 37,38.

Finally, it is worth emphasizing that the Latin-American par-
ticipation in the development of this innovative therapeutic option
in managing stenotic lesions has been paramount. The first clinical
experience with radiation in human coronary arteries was reported
by Condado et al 39 in Venezuela. Those authors introduced an
iridium 192 guide inside a catheter, which was not centralized in
the lumen of a vessel, using a manually deployed device. They,
therefore, showed that the administration of radiation inside the
coronary artery was feasible and safe, although followed by high
restenosis rates in that initial experience.

Our study consisted of an initial series of consecutive cases of
in-stent restenosis treated at our facility, with a late clinical follow-
up limited to 6 months. Due to the relatively reduced number of
patients assessed and to the design of the study (nonrandomized,
with no control group, and with the exclusion of more complex
cases), the results here reported should not be extrapolated to all
cases of this affliction.

Although the clinical events observed in the late follow-up of
our patients did not differ from those reported in the large rando-
mized studies, one cannot say they are clinically equivalent, because
our sample size does not allow this conclusion. Independently of
the already cited observations, this study provided a satisfactory
initial clinical experience with the use of this technique. The
patients studied continue to be followed up, and new cases have
been progressively incorporated.

In conclusion, the present study suggests that intracoronary
brachytherapy with the Beta-Cath systemTM after balloon catheter
angioplasty is a safe and efficient therapeutic option for patients
with in-stent restenosis. Therefore, in cases with clinical and
angiographic characteristics similar to those in this study, intra-
coronary brachytherapy may be considered part of the therapeutic
arsenal in the treatment of this affliction. These initial results add
to those of previous randomized clinical studies, confirming the
safety, feasibility, and pertinence of the method.
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