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Abstract: Background: Coronary no-reflow (NRF) following percutaneous coronary intervention (PCl) is infrequent
but one of the most dreaded complication which results from impaired flow of microvascular bed. It is associated
with adverse outcome if flow is not restored. Objective of this study was to find safety, effectiveness and outcome
of intracoronary nikorandil (IC) administered using perforated balloon technique (PBT) to reverse NRF. Method: 2-4
mg of nicorandil was diluted with 5 ml of normal saline and administered using PBT over 5-minute. Its effectiveness
was evaluated after 10 minute qualitatively using TIMI flow and quantitatively corrected TIMI frame count (cTFC)
method. Result: Study comprised of 84 patients (out of 1789 patients undergoing PCl between January 2019 and
February 2020). Their mean age was 57.8+17.9 years. Following PBT, TIMI Il flow was successfully normalized in
71 subjects (84.5%), ten (12%) patients had TIMI Il flow and it was not successful in three (3.5%) patients. TIMI flow
grade got bettered from 1.03 to 2.58 and cTIMI frame count regressed from 52.9+11 to 16.5+5 (P < 0.001). PBT
was well tolerated except short lived drop in blood pressure (n=10; 11.9%). Conclusion: This study, for the first time
to the best our knowledge, demonstrated that PBT mediated intracoronary administration of nikorandil distally was
rapid, safe, and efficacious method to deal with NRF.

Keywords: Perforated balloon technique, no-reflow, percutaneous coronary intervention, TIMI frame count, TIMI
flow, nicorandil

Introduction

Restoration of flow mechanically by percutane-
ous coronary intervention (PCI) or pharmaco-
logically using thrombolytics help to achieve
only epicardial patency as in small subsets of
patients, it does not translate into perfusion at
distal microvascular bed which is defined as
no-reflow or slow flow [1]. Incidence of no-re-
flow (NRF) ranges from 7% to 42% depending
on the setting like primary PCI, plaque modifi-
cation using rotablation, and intervention of
degenerated venous graft [2, 3]. Downstream
embolization of thrombi and atheromatous
debris causing clogging of microvasculature is

primarily responsible for NRF. It is associated
with poor outcome such as hypotension, shock,
various arrhythmias, systolic dysfunction, and
death [4, 5]. Reduction of thrombus burden
using thrombosuction or pharmacologically
using GP llb/llla antagonists, its distal emboli-
zation by minimum manipulation of hardwares,
and minimizing inflammation by using adenos-
ine, nicorandil, various calcium channel block-
ers (CCB) and sodium nitroprusside (SNP) have
been shown to be effective. Therapeutic op-
tions for no-reflow is guided by amount of struc-
tural and functional damage of microvascula-
ture as loss of structural integrity and clogging
of distal vascular bed are responsible for struc-
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Figure 1. A semicompliant balloon (2.5%x15 mm) was chosen for PBT (A);
In-vitro inflation of the balloon catheter was performed at 10 atm pressure
using the inflation device (B).

tural and functional no-reflow respectively.
Because of pathophysiology, former is usually
irreversible while later, which is mostly seen in
catheterization lab in setting of PCI, is dyna-
mic and can be reversed. Functional NRF
should be prevented by minimizing downstream
embolization and treated by enhancing the tar-
geted drug delivery at the potential site. In set-
ting of no-reflow, downstream flow is already
impaired; hence administration of pharmaco-
logical agents through guiding catheter may
not be beneficial. Distal most delivery may be
achieved using over-the-wire balloons (OTW)
and micro-catheters which require removal of
the workhorse wire which will mean loss of rail-
road. Moreover, prolonged and rapid infusion at
times becomes difficult using this strategy.
Therefore, ideal is maintaining the access
through work horse wire and at the same time,
rapid and targeted delivery using perforated
balloon technique. Aim of the study was to
access intracoronary delivery of nicorandil
using perforated balloon technique (PBT) to
facilitate its delivery in distal bed to mitigate
no-reflow following PCI.

Methodology
Study subjects

This was a prospective study performed con-
ducted among patients developing NRF follow-
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ing PCl between January 2019
and February 2020 at LPS
Institute of Cardiology, Kanpur,
India. Clinical indications for
PCl were acute coronary syn-
drome (STEMI, NSTEMI, and
UA) and chronic stable an-
gina (CSA). The clinical, angio-
graphic findings [6, 7], and
details of procedure of pa-
tients were recorded.

Written and informed consent
from all patients were obtain-
ed before performing inter-
vention and protocol was
approved by institutional ethi-
cal committee (GSVM Medi-
cal College EC-81/Decemb-
er/2018). Exclusion criteria
for PCI were allergy to acetyl
salicylic acid (ASA), P2Y12
inhibitors (clopidogrel, ticagre-
lor, prasugrel), heparin, preg-
nant women, conditions warranting discontinu-
ation of dual antiplatelets within 6-months
following PTCA, and survival expectancy < 1
year. All patients in whom no-reflow was noted
were treated using PBT. Patients who had
impaired TIMI flow as a result of vascular
spasm, edge dissection, thrombus, and no-
reflow in vein grafts were excluded.

Details of PCTA

PCI was carried out in standard fashion using
unfractionated heparin as anticoagulant on
weight based regimen to achieve activated clot-
ting time (ACT) >250 sec. Plaque modification
was done before stent deployment except
when they were soft and thrombotic, and post
dilatation using noncompliant and OPN (open
super high pressure) balloon were performed
accordingly. All patients were loaded with ace-
tyl salicylic acid (ASA)-325 mg and P2Y12 inhib-
itors and both were continued for at least 1-year
followed by ASA alone thereafter.

Periprocedural estimation of coronary flow

Cineangiograms were analysed and labelled
independently by two intervention cardiologists
to qualify thrombolysis in myocardial infarction
(TIMI) flow according to criteria laid down in
TIMI trial at beginning of PCI following coronary
angiogram, onset of NRF, and following comple-

Am J Cardiovasc Dis 2021;11(5):544-554



Perforated balloon technique mediated intracoronary delivery of nicorandil

Figure 2. Six to ten punctures in different areas of inflated balloon segment were performed using a 26 gauze nee-
dle (A); The saline was allowed to ooze from the perforated segments to remove all possible micro-bubbles (B, C).

Table 1. Baseline and demographic characteris-
tics of patients (N=84)

Characterisyic No (%)

Age (years) 57.8+17.9
Male 61 (73%)
Female 23 (27%)

CAD risk factors
HTN 24 (28.6%)
DM 22 (26.2%)
Smoking 28 (33.3%)
Family history of CAD 9 (10%)
Dyslipidemia 20 (21.5%)
Post CABG 3(3.5%)

Clinical Presentation
STEMI 60 (71%)
a. Primary 22 (26%)
b. Pharmaco-invasive 27 (32%)
c. Rescue PTCA 11 (13%)
NSTEMI 14 (17%)
UA 07 (8%)
CCS 03 (4%)

LVEF (%)

a. >45% 44 (52.4%)
b. 35-45% 24 (28.1%)
c. 35% 16 (18.5%)

SBP (mmHg) 104422 mmHg
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tion of procedure [8]. NRF was labelled when
contrast injection revealed TIMI flow < grade I
after stent implantation. Mechanical causes
(flap, tear, and thrombus) and vascular spasm
of culprit artery were excluded before diagnos-
ing NRF. Angiographic flow was quantified by
corrected TIMI frame count (cTFC) method [9].
All angiographic run were recorded at speed of
30 frames per second in a field size that led to
visualization of entrance of dye into culprit
artery and its subsequent run-off from distal
landmark branch (tele-tele branch). It was later
reviewed by an independent investigator in
arbitrary sequence that was blind to succes-
sion of injections. TFC was calculated as total
number of angiographic run between initial and
final frame where initial frame was considered
as first frame in which dye fully entered the
vessel while dye exiting the distal landmark
branch was considered as final frame. An intra-
observer variance was assessed using two dif-
ferent readings and kept as +5 frames. cTFC
was collated beforehand and following PBT.

Protocol of Perforated balloon technique

A semicompliant balloon (2.5%x15 mm or longer)
was chosen for PBT as it could easily cruise to
distal most end of coronary artery and had suf-
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DBP (mmHg) 68112 mmHg
High Polymorph Count (>8800 mm?3) 19 (22.6%)
Serum Creatinine (mg%) 1.2 (0.9-1.9)
Medications
Aspirin 76 (90%)
Clopidogrel 43 (51%)
Prasugrel 19 (28%)
Ticagrelor 22 (26%)
Statin 72 (89%)
Carvidolol/Metoprolol/Bisoprolol 57 (67%)

ACEI/ARB 49 (58%)

Eplineron 22 (33.7%)
Coronary artery involvement

1.SVD 45 (54%)

2.DVD 23 (27%)

3.TVD 16 (19%)
Culprit lesion location

a. LAD 49 (58%)

b. RCA 24 (28.5%)

c. LCx 11 (13.5%)

Data presented as mean + standaid deviation oi niunbei
(peicentage). CAD = Coionaiy artery cUsease; DM = Diabe-
tes mellitiis; SBP = Systolic blood piessiue; DBP = Diastolic
blood piessiue; PCI- = Peicutaneous Coionaiy Inteivention;
STEMI = ST Segment Elevation Myocaiclial Infaiction; LVEF =
ventricular ejection fraction; ACEIl = Angiotensin-converting
enzyme inhibitor; ARB = Angiotensin-receptor blocker; SVD
= Single vessel disease; DVD = Double-vessel disease; TVD
= Triple-vessel disease; LAD = Left anterior descending
coronary artery; LCx = Left circumflex coronary artery; RCA =
Right coronary artery.

ficient volume to accommodate the dosage of
nicorandil (Figure 1A). It was inflated using
inflation device filled with 20 ml of normal
saline (Figure 1B). Once inflated, 6 to 10 holes
were made using micro puncture needle (26
gauze) in different parts of inflated balloon and
sufficient amount of saline was allowed to
ooze from the balloon to make it completely air
free and then was disconnected from inflation
device (Figure 2). The balloon was slowly
pushed over the coronary wire into the guide
catheter. The haemostatic valve of tuohy borst
adapter was kept open till the balloon reached
at the tip of guiding catheter to prevent any air
suction and was subsequently advanced into
distal most part of the culprit coronary artery. 2
mg of Nicorandil was diluted with 5 ml of 0.9%
normal saline and was continuously adminis-
tered using 5 ml syringe while pulling the bal-
loon slowly from the distal segment to the proxi-
mal segment of the coronary artery. This
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manuover was repeated two or three times
over 2-3 min while closely monitoring the elec-
trocardiogram and vital parameters. TIMI flow
and cTFC was finally re-evaluated at 10 minute
after removing the perforated balloon. In refrac-
tory situation, other course of action like intra-
coronary SNP, adenosine, verapamil, diltiazem,
and autologus blood transfusion were exer-
cised after 15 minute.

Statistical evaluation

Data were analysed using SPSS 20.0 using sta-
tistical package for the social sciences (IBM
SPSS Statistics). All values were expressed as
mean * standard deviation, while categori-
cal data were expressed as percentage.
Unlikeness of TFC, pre and post PBT, were ana-
lyzed by Chi-square method. Statistical proba-
bility considered as P < 0.05 was assumed
significant.

Results

Baseline demographics and findings on coro-
nary angiogram were recorded (Table 1). NRF
was observed in 84 patients among 1789
interventions performed during index period.
The male and female were 61 (73%) and 23
(27%) respectively. Mean age of subjects was
57.8+17.9 years. Tobacco consumption was
most common (n=28; 33.3%) followed by hy-
pertension (n=24; 28.6%). Clinical presentation
were STEMI (n=60; 71%), NSTEMI (n=14; 17%),
and UA (n=07; 8%). LV systolic function was
critically depressed (EF < 35%) among 16
(18.5%) subjects while moderately impaired in
24 (28.1%) patients. Left anterior descending
artery was the commonest artery involved
(n=49; 58%).

Mean duration from onset of symptom to can-
nulation of culprit artery by guide catheter was
5.9+4.9 hrs in primary angioplasty group while
21.8+4.6 hrs and 28.5 hrs in rescue and phar-
maco-invasive group respectively. Culprit ves-
sel was supported either antegradely or retro-
gradely in 23 (24.7%) subjects and classified
as grade 3 (n=9; 10.7%), grade 2 (n=10;
11.9%), and grade 1 (n=3; 3.5%). Tirofiban was
administered upfront among 8 (9.5%) subjects
and 12 (14.2%) received downstream following
stenting when slow flow set in. NRF was en-
countered following stent deployment (n=61;
71%) and poststenting balloon dilatation (n=23;
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Figure 3. Changes of TIMI flow grading at baseline, NRF after deployment
of stent and reversal of no reflow following PBT which led improvement in

TIMI flow.

29%) of whom perfusion was labelled as TIMI 1
in 51 (60.7%) subjects and while TIMI 2 in 31
(35.7%) subjects (Figure 3).

Average dose of 2.9 mg (median-2.7 ml, range:
2-5.3 mg) of nicorandil was administered
(Table 2). Changes in TIMI flow and cTFC follow-
ing onset of NRF and changes after administra-
tion of nicorandil using PBT have been depicted
in Figures 4, 5 respectively. A significant im-
provement in TIMI flow (progressed from 1.02
to 2.61) and successful attainment of TIMI 3
flow were observed among 71 subjects who
had overall success rate of 84.5%. Subjects
having the lowest TIMI flow demonstrat-
ed maximum improvement (Figure 3). Also,
TIMI frame count came down to 1915
following PBT from 64+13 following onset of
NRF (P < 0.001) thus showing an average gain
of 45+8 (Figure 5). A prototype scenario of NRF
following multiple stent deployment in LAD and
its successful reversal with nicorandil using
PBT has been shown in Figures 6-10.

Sequel of hospitalization

In 3 patients with no-reflow who were non
responsive to PBT, 2 subjects experienced lim-
ited improvement (TIMI 2) after receiving SNP.
Both got relieved from hospital after 9.7+2.4
days. Third patient got detoriated as a result of
progressive pump dysfunction and died on sev-
enth day. Re-infarction and stent thrombosis
were not observed among any patients during
period of hospital stay.
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Discussion

Out study revealed the safety
and effectiveness of IC nicor-
andil using PBT to rescind no-
reflow phenomenon following
PCl with overall success rate
of 84.5% and was safe and
efficacious.
NRF can mitigate the advan-
tages gained from opening the
occluded artery and portends
adverse cardiovascular prog-
nosis. Underlying microvas-
cular dysfunction, ischaemia
Post PBT reperfusion cascade, throm-
bus load, collateral perfusion,
diabetes mellitus and dyslipid-
emia are few of the contribut-
ing factors. Nicorandil is ni-
trate like congener which se-
lectively opens ATP-sensitive potassium chan-
nel (K*ATP) in vascular endothelium of arteri-
oles. It decreases sarcolemmal calcium release
which reduces intracellular calcium burden
thereby causes vasodilatation of arteriolar bed
and increases blood flow. It also mediates car-
dio protection by ischemic preconditioning,
anti-arrhythmic effects, and reduction of isch-
emia mediated reperfusion injury [10, 11].
Contrary to nitrates which causes vasodilata-
tion of large conductive vessels (epicardial ves-
sels), nicorandil acts at arteriolar level which is
the seed of disease in NRF and thus helps to
restore the flow [12].

Although its efficacy has already been demon-
strated by Kostic and co-workers for treating
NRF, [12] it was evaluated in setting of primary
PCl and number of patients (n=32) were limited
in contrast to our study which included all
substrate of PCl and included fairly large num-
ber of patients (n=84) showing its effective-
ness among patients with acute as well as
chronic coronary syndrome.

While TIMI flow grade correlates with epicardial
perfusion, TIMI myocardial perfusion grade
(TMPG) corresponds to myocardial perfusion
[43]. PBT mediated rapid delivery of nicorandil
at microvasculature and achieved its thera-
peutic blood concentrations. Our findings were
concordant with report by Pang who demon-
strated its beneficial effect in NRF following
elective PCI [12]. In their study, patients already
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Table 2. Procedural characteristics and out-
come of patients (N=84)

Variables No (%)
AHA/ACC lesion class
a.A 06 (7.1%)
b. B1 11 (13.1%)
c. B2 23 (27.4%)
d.C 44 (52.4%)

Lesion characteristics

a. Ulcerated 11 (13.1%)
b. Thrombus 59 (70.2%)
c. Acute total occlusion 34 (40.5%)
d. Dissection 04 (4.7%)

Collaterals present (grade 1-3) 19 (22.7%)

Size of vessels

a.2.5-3 mm 32 (38%)
b. 3-4 mm 45 (54%)
c. 24 mm 07 (8%)
TTMI flow pre procedure
a. Grade O 38 (45%)
b. Grade 1 20 (24%)
c. Grade 2 15 (18%)
d. Grade 3 11 (13%)

Median length of stent per patient (mm)  32+11
Procedural Details
Lesion Preparation

a. Dnect Stentnig 09 (11%)
b. TIrombosuction 13 (15%)
c. Predilatation 65 (77%)
d. GP lIb/llla antagonist (Tirofiban) 20 (23%)
Post-dilation 67 (79%)
Nicorandil (mg) 2.9 (2-4)
Transient hypotension 10 (11.9%)
Corrected TIMI Frame count (Pre PBT) 52.9+11

Corrected TIMI Frame count (Post PBT) 16.5+5
TIMI flow post PBT

a. Grade O 00 (00%)
b. Grade 1 03 (3.5%)
c. Grade 2 10 (12%)
d. Grade 3 71 (84.5%)

CV end points-Cardiovascular end points; MACCE-Major
acute cardio cerebrovascular events-Composite of CV
events and all deaths; TLR-Target lesion revascularization;
PBT-Perforated balloon technique.

received nikorandil both upstream and down-
stream following onset of NRF. Therefore, it
might have acted as confounder and all ben-
eficial effects are difficult to be attributed to
downstream administration of nicorandil alone.
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In our study, nicorandil was administered only
downstream with excellent result.

Its safety was also proven in our study as hypo-
tension was noted among 11.9% patients in
our study and consistent with findings reported
by Qi [14]. It was significantly lower compared
to sodium nitroprusside (25%). Our technique
ensured focussed delivery of nicorandil at
microvascular bed only in the culprit artery,
thereby curtailed its systemic release. More-
over, all episodes were transient with its
spontaneous recovery. This was also significant
considering the fact that 18.5% of study popu-
lation had already severely impaired systolic
function (< 35%). It also indicated that it may
score over sodium nitroprusside (SNP) to
reverse NRF in background of STEMI as hypo-
tension is poorly tolerated among them and
SNP has tendency to reduce blood pressure
further. Moreover, SNP was found to be effec-
tive in only 82% when used as 100 ug bolus
while results were negative when used as 60
ug bolus [15]. When it was combined with ade-
nosine, results were little better and concor-
dant with our findings but side effects were
more [15].

The success rate of PBT using nikorandil
(84.5%) in our study was comparable to other
pharmacological measures like adenosine
and nitroprusside either in isolation or combi-
nation, various calcium channel antagonists
(nicardipine, diltiazem, verapamil) and epin-
ephrine which had success rate of 65%-95%
[16]. These were associated with various side
effects like atrio-ventricular (AV) block, need of
temporary pacemaker, chronotropic drugs
(atropine) and ST segment changes (elevation/
depression).

Adenosine has also been used and is quite
effective for no-reflow but require quick and
multiple administration because of ultra short
half life (6 seconds) and therefore makes it
time consuming and costlier. It also causes
bronchospasm, chest tightness, momentary
lowering of blood pressure, and short lived AV
block [17, 18]. In REOPEN TRIAL, IC adenosine
was demonstrated to be superior over nitro-
prusside and placebo among patients with
STEMI where efficacy was shown to be 71%,
54% and 50% respectively. Our study demon-
strated better efficacy than either of three
(84.5%) despite the fact that only 79% of
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Changes in TIMI Flow following PBT
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Figure 4. Changes of TIMI flow grading at baseline, after deployment of stent
and after PBT. There was significant improvement in TIMI flow following PBT
(P < 0.001) as TIMI flow was impaired in all patients prior to treatment.

Effectof Nicorandil on cTFC

Pre PBT

Figure 5. cTFC at the time of no-reflow and after PBT showing significant

reduction in TIMI frame count (P < 0.001).

patients received upfront infusion of Gpllb/llla
compared to 100% in their study [19]. In ADAPT
trial, adenosine failed to show superiority over
placebo among patients with no-reflow which
was evaluated using myocardial blush and TIMI
flow. However, thrombus aspiration and abcix-
imab infusion might have dampened the results
[20]. Adenosine was shown to be effective
for no-reflow in AMISTAD Il trial but required
upstream administration prior to PCl and conti-
nous infusion over 3 hours [21]. Contrary to
adenosine, nicorandil through PBT mostly
requires single administration and is quite safe
because of minimal side effects. In contrast to
adenosine, it has got limited role in combating
no-reflow following vein graft [22-24].
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Baseline Post PTCA Post PBT

CCBs (nicardipine, diltiazem,
nifedipine) have been report-
ed to be productive but big-
gest apprehension remains
different degree of atrio-ven-
tricular block and momentary
lowering of blood pressure.
Their efficacy has been dem-

:E::::? onstrated to be 87% to 96%
among various studies with

mTIMI 2 .

aTMI2 average reduction of TFC of

32+5 frames [15, 25, 26]. Our
findings were concordant with
these findings. In some stud-
ies CCB were delivered distally
beyond the stent using micro-
catheter but they had poten-
tial chance of loss of wire
access further whereas wire
access was always main-
tained using our technique. In
comparison to different CCBs,
PBT is better and safer as
arrhythmias were not obser-
ved among any patients in our
study [27-29]. In our study,
tirofiban was used in 23% of
subjects who might have been
benefitted by this therapy as
well.

Our technique was less time
consuming, easy to use and
reproducible. Multiple holes
on the balloon helped in deliv-

Post PBT ering nicorandil in controlled,

uniform and targeted manner,
and prohibited any high veloc-
ity traumatic jet to the arterial
wall. In a similar study which
used adenosine through PBT, only four holes
were punctured contrary to six to ten holes in
our study [30]. More number of holes facilitates
delivery of drug quickly. Using PBT, desired drug
could be delivered multiple times through sev-
eral passes without losing the wire access.
Distal drug delivery can also be performed
using over-the-wire balloon or micro-catheter
(Finecross, Crusade, Caravel, Tornus) but they
require exchange of wire and drug is released
only through distal lumen. This potentially
reduces time area curve of drug thus reduces
its effectiveness and is time consuming. It can
also be performed using dual lumen catheters
(e.g. Twinpass) or thrombosuction catheter (e.g.
Export) but they are bulkier in size, costly
and may cause thromboembolism [31, 32].

Am J Cardiovasc Dis 2021;11(5):544-554



Perforated balloon technique mediated intracoronary delivery of nicorandil

Figure 6. Angiogram of left system showing diffuse disease of left anterior descending artery (A); After predilata-
tion, it was stented using 3x33 mm Xience Prime everolimus eluting stent (Abott Vascular; USA) at 12 atm pressure

proximally (B) and 2.75x33 mm Xience Prime distally (C).

Figure 7. No reflow of LAD with no filling of contrast from mid segment of
stent (A, B).

Figure 8. Nicorandil was adminis-
tered using PBT from distal most
segment to proximal segment of
LAD (A, B).

Similarly, tenecteplase was
used to treat NRF by Kelly and
co-workers using dedicated
delivery catheters (Export ca-
theter, Pronto Catheter) but
had the similar limitations
[33]. Despite aggressive ad-
ministration of different vaso-
dilators (adenosine, nitroglyc-
erin, SNP, verapamil, diltia-
zem, and nikorandil) directly
through the guide catheter,
NRF sometimes may be non-
responsive because of drug
may fail to reach its target
(microvasculature) [34].

Guide catheter mediated in-
jection of drugs may lead to
overflow to the aortic sinus,
delivery to non-affected ar-
tery, and systemic release into
circulation which not only
account for suboptimal con-
centration at coronary micro-
vasculature but also side
effects [35]. It also demon-
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Figure 9. Nicorandil was administered using PBT from distal most segment to proximal segment of LAD (A-C).

Figure 10. Reversal of no reflow after Nicorandil ad-
ministration with TIMI 3 flow in LAD.

strated rapid recovery of blood flow with mini-
mal hemodynamic compromise indicating that
this was safe and effective method of drug
administration. One advantage which can be
extrapolated from our study using PBT is that it
can be used for prolonged infusion of throm-
bolytic agents (urokinase, streptokinase) in
patients with pulmonary embolism, or critical
limb ischaemia [36].

Study limitations

Although this was a prospective study, it lacked
randomization, had smaller sample size, and
no long term follow up was made.
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Conclusions

Phenomenon of no-reflow is not infrequent fol-
lowing percutaneous coronary intervention.
This study, for the first time to the best our
knowledge, demonstrated the safety as well as
efficacy of intracoronary nicorandil using perfo-
rated balloon technique and may be one of the
alternative to treat no-reflow following PCI.
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