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ABSTRACT

Introduction: South Asian communities vary from western cultures in terms of their genetic make-up, culture, and
predisposition to develop coronary artery disease (CAD). Percutaneous coronary intervention (PCI) has shown remarkable
effectiveness over the last three decades. To decrease hospital outcomes, thrombus aspiration and pre ballooning are often
employed during angiography.

Objectives: To evaluate the angiographic and hospital results between PCI using a thrombuster and PCI using pre-ballooning.
Methodology: This research was conducted at Hayatabad Medical Complex, Peshawar from March 2022 to September 2022.
188 patients who came in for primary PCI at the catheterization lab were included and divided into two groups: the “thrombuster
group (n=96)"and the “balloon group (n=92)". In the thrombuster group, manual thrombus aspiration was carried out with the use
of a thrombuster, whereas in the balloon group, patients had primary PCI with customary pre-dilatation using a balloon and had
their TIMI flow evaluated and graded again. Throughout their hospital stays, all patients were monitored, and study outcomes,
such as death and post-procedure problems, were noted. The statistical study made use of SPSS (v.25), and p value less than
0.05 was established as the threshold for significant.

Results: 54 participants (26.72%) were women and 134 (71.72%) were men. A statistical study reveals a significant relationship
(p=0.027) between gender. With a larger percentage of male patients (36.70%), the balloon group's demographics (n=92;
48.93%) differed from those of the thrombuster group (n=96; 51.06%). In balloon groups, a greater mean age (56.89 10.3) was
discovered. With the exception of smoking, all clinical risk factors were greater in balloon groups than in thrombuster patients
[17 (9.04%) vs. 12 (6.38%); p=0.007]. When compared to the balloon group (7/92), the Thrombuster groups' in-hospital mortality
rate was much lower (2/96). Overall complications were also substantially greater with balloon than with thrombuster.
Conclusion: Thrombus aspiration rather than ballooning should be performed using a large lumen guiding catheter in a deep-

seated position.
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INTRODUCTION

More than half of the world's population is Asian, and South Asian
countries are home to more than a quarter of the population of the
developing world.? South Asian communities have a greater
prevalence of coronary artery disease (CAD) and have distinct
genetic profiles and lifestyles compared to western populations.®
Effective CAD prevention in this group is essential for reducing the
worldwide disease burden. In the western population, Prevention
and treatment of risk factors for coronary artery disease, such as
hypertension, hypercholesterolemia, diabetes etc. have shown to
be effectual preventative methods.* Due to urbanisation and
globalisation of eating behaviour, the south Asian population has
seen a change in their food habits and lifestyle during the last two
decades.>”’

According to the World Health Organization (WHO),
cardiovascular diseases (CVD) cause about 17.8 million deaths
annually worldwide, with more than 75 percent of these fatalities
occurring in poorer nations.? CADs are considered a disease of old
age; nonetheless, the frequency of CAD in the elder age group is
increasing.®® According to a local study, growing BMI is the leading
CVD risk factor among patients under the age of 45, while smoking
ranks second.!® For smokers, a paradoxical phenomenon of good
outcomes after acute myocardial infarction (AMI) was discovered.
Later research linked this pattern to the adolescent age and less
severe illness of smokers.*? |t was discovered that smokers get
ST-elevation myocardial infarction (STEMI) about ten years sooner
than nonsmokers, and that smokers had a greater sex- and age-
adjusted one-year death rate.®

Thrombus is a characteristic component of dynamic,
unstable atherosclerotic plaques that are often seen in individuals
with acute coronary syndromes.* PCl has gained significant
success rates over the last three decades, with the addition of
more complicated target lesions.’®> Nevertheless, thrombus
continues to be a severe barrier to revascularization, despite these
remarkable advancements. Thrombuster has a significant effect on

the effectiveness of main and liberate treatments. The best
management of thrombotic lesions remains obscure and
contentious. Still thrombus aspiration is an efficient technique for
achieving good reperfusion during primary angioplasty. Patients
who had primary percutaneous transluminal coronary angioplasty
(PTCA) either with or without thrombus aspiration and suffered an
acute STEMI were assessed.

MATERIALS AND METHODS

This research was conducted at Hayatabad Medical Complex,
Peshawar from March 2022 to September 2022. ST-segment
elevation myocardial infarction (STEMI) patients presenting
consecutively for primary PCI with the diagnosis of STEMI were
recruited. Les chest pain onset to primary PCI times for each
patient were shorter than 12 hours. All patients exhibited
angiographic evidence of TIMI O flow prior to the operation (total
occlusion). Patients who refused permission and those who had
previously had any cardiac intervention or surgery were excluded.
According to the fourth universal definition of myocardial infarction,
STEMI was diagnosed. As “thrombuster group” and “balloon
group,” two separate cohorts of almost identical patient numbers
were recruited. In the thrombuster group, manual thrombus
aspiration was conducted using a thrombuster, while patients in
the balloon group had primary PCI with traditional pre-dilation
using a balloon. The decision to employ or not utilise an export
catheter was left to the discretion of the operators. Before PCI,
patients received aspirin (325 mg loading dosage), heparin (6000
1U), clopidogrel (600 mg), and atorvastatin (80 mg). TIMI flow was
reviewed and rated after PCI. At presentation and 90 minutes after
PCI, a 12-lead ECG was obtained, and the ST segments on the
postprocedural EKG were matched with those who attended the
session.

Primary percutaneous coronary intervention entails
conducting a coronary angiography to identify the offending artery,
crossing the lesion with coronary wire, and then doing either
manual thrombus aspiration or pre-balloon dilation. Then, a
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coronary stent was inserted, followed by dilatation with an NC
balloon.

Study outcomes, including death and post-procedure
problems, were tracked for all patients during their hospitalisation.
Complications after the surgery included no-reflow, contrast-
induced nephropathy (CIN), and arrhythmias. During the operation,
no reflow/slow flow was characterised as the TIMI flow of 1-I1l. CIN
was defined as a 25% or 0.5 ng/dL rise in serum creatinine level
48-72 hours post-procedure, relative to baseline. During the post-
procedure hospital stay, ventricular tachycardia (VT) and
ventricular fibrillation (V-Fib) occurred as arrhythmias.

The research was examined and approved by the
institution's ethical review committee. Regarding the patient's
involvement in the research and release of anonymised forms of
gathered data, verbal informed permission was obtained. All of the
investigations conducted during this research were part of
standard patient care.

The statistical evaluation was conducted using SPSS
Version 25.0 software. Using a chi-square test, the significance of
observed differences between the two techniques was determined.
A probability value of less than 0.05 was deemed statistically
significant.

The limitation of the research is that thrombus aspiration was
conducted freely by the operator, which may have resulted in
patient selection bias.

RESULTS

A total of 188 patients were recruited into two groups: the
thrombuster group and the balloon group, with 134 (71.72%) men
and 54 (28.72%) females. The gender relationship is statistically
significant  (p=0.027), according to an investigation. The
demographic composition of the balloon group (n=92; 48.93%)
differed from that of the thrombuster group (n=96; 51.06%), with a
greater number of male patients (36.70%) and an older mean age
(56.89 10.3) in the balloon group. Similarly, there were significantly
more smokers in the thrombuster group than in the balloon group
(p=0.007). No significant correlation was identified in the Killip
class (p=0.186) since both groups had comparable remaining
features, such as Killip class at presentation, presentation and
procedure time, risk profile, and kind of MI. Table 1 compares the
demographic and clinical features of two different research groups.

Table 1: Comparison of demographic and clinical characteristics of two study groups

Characteristics Total Group P-value
Total (N) Thrombuster Balloon

188 96 (51.06%) 92 (48.93%)
Gender
Male 134 (71.72%) 69 (36.70%) 65 (34.57%) 0.027*
Female 54 (28.72%) 22 (11.70%) 32 (17.02%)

Age (years) 58.37 +11.2 51.68+13.8 56.89+10.3 0.022*

(*significant at 5%; IHD = ischemic heart diseases, AWMI =
anterior wall myocardial infarction, IWMI = inferior wall myocardial
infarction, IPWMI = inferoposterior wall myocardial infarction, RV =
right ventricular, LWMI = lateral wall myocardial infarction)

The effectiveness of thrombus aspiration and stenting was
compared to that of standard PCI without thrombus aspiration.
Thrombus aspiration was associated with improved outcomes for
the main objective, thrombolysis in myocardial infarction (TIMI)
flow grade. Table 2 demonstrates a statistically noteworthy (P
value 0.01) difference in TIMI flow, with TIMI flow of 3 after PCI
occurring in 62 participants (32.97%) in the thrombus aspiration
group and 72 participants (38.29%) in the traditional PCI group
(figure 1). There were no statistically significant differences
between the two groups with regard to secondary endpoints such
as recurrent angina, reinfarction, heart failure, substantial bleeding,
debilitating stroke, or death.
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Figure 1: TIMI flow in Thrombuster vs pre ballooning in primary
percutaneous coronary intervention

Table 2: Comparison of post-procedure TIMI flow in Thrombuster and pre ballooning in
rimary percutaneous coronary intervention

Post- Pre

procedure Thrombuster % ballooning % Total P_l
TIMI flow ) (n) (n) value
I 5 2.65 6 3.19 11

I 29 1542 [ 14 7.44 43

I 62 3297 | 72 38.29 | 134 0.001
Total 96 51.06 | 92 4893 | 188

Both the traditional Pre-balloon dilatation group and the

Three vessel
W
C

<65 years 125 (66.48%) | 71 (37.76%) 54 (28.72%) | 0.062 thrombus aspiration group saw no significant hospital outcomes (p
> 65 years 63 (33.51%) 26 (13.82%) 37 (19.68%) values > 0.05). The in-hospital mortality rate in the Thrombuster
Kilip Class groups (2/96) was lower than in the balloon groups (7/92), as
| 106 (56.38%) | 51 (27.12%) 55 (29.25%) N .
I 47 25%) 27 (14.36%) 20(10.63%) | 0.186 shown in Table 3. With regard to overall consequences,
I 22 (11.70%) 8 (4.25%) 14 (7.44%) reinfarction (6/96 vs 7/92, p=0.42), major bleeding (2/96 vs 5/92,
v i 13 (6.91%) 5 (2.65%) 8 (4.25%) p=0.29, recurrent angina pectoris (11/96 vs 15/92, p=0.32 and
E'S;e’:[r::;?on IR TR R R e ROKTE heart failure (16/96 vs 21/92, p=0.28) were all substantially more
Y| | . 0, . 0, . (¥ . -
Diabetes melliius 54 (28.72%) 22 (11.70%) 32(17.02%) | 0.556 common with balloon than thrombuster. After a meanlfo_llow-up' of
Smoking 29 (15.42%) 17 (9.04%) 12 (6.38%) 0.005* 4 days, comparisons of the two research groups' in-hospital
Family history of 6 (3.19%) 2 (1.06%) 5 (2.65%) 0.262 outcomes and complications did not reveal statistically significant
ifferen in major cardi ven n the two gr Tabl

Chromc Kidney 7 @06%) 5 3 [06%) o3 g) erences ajor cardiac events between the two groups (Table
di .
Type of myocardial infarction
AWMI 82 (43.61%) 49 (26.06%) 33 (17.55%) Table 3: Major hospital outcomes in the thrombus aspiration group and conventional Pre-
IWMI 41 (21.80%) 20 (10.63%) 21 (11.17%) balloon dilatationgroup
IPWMI 23 (12.23%) 9 (4.78%) 14 (7.44%) 0.011* Events Thrombuster Pre-balloon dilatation P-value
IWMI with RV 35 (18.61%) 14 (7.44%) 21 (11.17%) group (n = 96) group
LWMI 7 (3.72%) 2 (1.06%) 5 (2.65%) _ _ (n=92)
Number of vessels involved Reinfarction 6 7 0.42
Single vessel 81 (43.08%) 42 (22.34%) 39 (20.74%) Major bleeding 2 5 0.29
di Recurrent angina 11 15 0.32
Two vessel 38 (20.21%) 16 (8.5%) 22 (11.70%) | 0.881 pectoris
di Heart failure 16 21 0.28

69 (36.70%) 35 (18.61%) 34 (18.08%) Death 2 3 0.41
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DISCUSSION

Theoretical analysis and preliminary clinical data showed that
thrombus aspiration during primary PCI for patients with high
thrombus load might improve microvascular perfusion and
decrease distal embolization.'®*® However, the temporal trend
analysis revealed a more than 50% drop in manual thrombus
aspiration during primary PCI since 2011 with less than 5% usage
by mid-year 2016. This was in response to the publishing of
unfavorable studies about the regular use of thrombus aspiration.*®
Although the study found no therapeutic advantage of regular
thrombus aspiration in terms of improving objective clinical
endpoints, some positive results were shown in subgroup analyses
of patients with significant thrombus load.?°

According to the research protocol, thrombus aspiration may
have advantages and enhance primary outcomes in patients who
had primary PCl and had TIMI O flow after a coronary wire had
crossed the lesion. Similar to the findings of Kumar et al.® the
results of this investigation support thrombus aspiration over pre
dilatation using a balloon catheter. In compared to the balloon pre
dilatation arm, manual thrombus aspiration significantly reduced in-
hospital mortality and comorbidities such slow/no reflow, contrast-
induced nephropathy, and arrhythmias. Furthermore, if the export
time was less than six hours, the results were better.

Due to the disparities in clinical results, presentation, and
risk profile, CAD in young patients manifests in entirely distinct
ways. Due to its increasing risk factors, such as smoking, diabetes,
and sedentary lifestyles, CAD is no longer only an old age illness.
Instead, it is becoming more common among the young
population.® In the present study, all clinical risk factors—17
(9.04%) vs. 12 (6.38%); p=0.007—were greater in the balloon
groups than in the thrombuster patients, with the exception of
smoking.

Overall in-hospital mortality in this trial was 5/188 patients
(2/96 in the balloon group and 3/92 in the thrombuster group).
Mortality was greater in the balloon group than in the
thrombustergroup, however, and this group showed a negative
correlation with the timing of predilatation use. Patients who
attained TIMI flow | [5 (2.65%) vs 6 (3.19%)], Il [29 (15.42%) vs 14
(7.44%)], and 1l [62 (32.97%) vs 72 (38.29%)] had significantly
lower rates of overall mortality during the index hospitalisation, with
a p-value of P0.001. A study by Kumar et al.*® using TIMI O flow
thrombectomy (7.3%) and a balloon (7.5%) of patients
demonstrated a superior result in the thrombectomy group. In
terms of 30-day mortality, adjunctive manual thrombectomy
devices were significantly linked with benefits [1.7 vs. 3.1%, OR
(95% CI).?* However, there hasn't been a recorded research done
on individuals who had TIMI O flow after a coronary wire crossed
the lesion.

CONCLUSION

In comparison to the use of a balloon catheter, the use of a
thrombuster in a limited group of patients receiving primary
percutaneous coronary intervention for complete occlusion leads in
a much lower complication rate and comparatively superior
mortality benefits. Patients with acute myocardial infarction having
primary angioplasty have a greater death rate when PCI is
unsuccessful. The advantages of using thrombuster are also
closely related to export speed. Therefore, in patients with
complete blockage who come with chest discomfort of shorter
duration, manual thrombus aspiration should be taken into
consideration.
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