Open Access Original Article

Effect of Post Dilatation on TIMI Flow in Patients Undergoing Primary Percutaneous Coronary
Intervention

Muhammad Amad Abbasi, Naseer Ahmad Samore, Khurshid Ali*, Waheed-ur-Rehman, Hafiz Muhammad Shafique, Abdul Rehman
Jokhio, Muhammad Naeem Tariq, Ayesha Sana, Javeria Kamran, Sanam Qureshi

Armed Forces Institute of Cardiology/National Institute of Heart Diseases (AFIC/NIHD)/National University of Medical Sciences (NUMS)
Rawalpindi, Pakistan, *Punjab Institute of Cardiology, Lahore Pakistan

ABSTRACT

Objective: To evaluate impact of post dilatation performed with Non-Compliant Balloon on Angiographical outcome (that is
TIMI flow grade) in patients who underwent the primary percutaneous coronary intervention.

Study Design: Retrospective cross-sectional study.

Place and Duration of Study: At Tertiary Cardiac Care Center, Rawalpindi Pakistan from Nov 2020 to Apr 2021.
Methodology: The retrospective data of the all the patients with STEMI was assessed via non-probability consecutive
sampling technique and analyzed statistically. The study participants were classified into two categories based on whether
they underwent post-dilatation or not, i.e., Category-I: patients who underwent post-dilatation with NC balloon and
Category-II: patients who did not undergo post-dilatation. The primary study end-point was post-dilatation TIMI flow grade.
Continuous study variables were expressed as Mean+SD and categorical variables as frequencies and percentages. Chi square
test was applied to find the association between study variables by keeping 95% CI and 5 % margin of error. p-value <0.05 was
considered statistically significant.

Results: The study included (n=410) eligible patients in total. Majority were males (n=303; 73.9%), 217 (52.9 %) patients
underwent PD procedure. TIMI flow grade did not differ significantly between the two study categories (p-value > 0.05). Post-
procedural success rate was 81.3% for patients with PD.

Conclusion: The current study illustrates that PD does not adversely affect the final angiographic outcomes when performed

after primary angioplasty.
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INTRODUCTION

Acute myocardial infarction is the usual cause of
high morbidity, mortality and cost with greatly
increasing burden in South Asia compared to any
other region in the world including Pakistan.? Due to
the emergence of coronary-care units and the outcomes
deduced from the randomized clinical trials on
Percutaneous Coronary Intervention (PCI), reperfusion
therapy, long-termed treatment with numerous
pharmacological agents have considerably brought
about a change in the therapeutic approach which has
consequently led to low in-hospital mortality rates and
have made the future outlook of the acute MI
survivors better, as reviewed by Reed et al.2 New and
advanced treatments,® will continue to develop, but the
prevention of coronary heart disease in high-risk
groups and effective delivery of the acute treatment
remain challenging.

Being available for the last 6 decades and
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emerging in its modern era in early 1990s, throm-
bolytic therapy, being a less invasive and potentially
effective means of treatment of patients possessing
occluded peripheral arteries and veins, gained impor-
tance as an initial intervention achieved through the
administration of thrombolytic agents into the occlu-
ded vessels via a catheter.* Based on placebo-contro-
lled, large, randomized trials, it emerged as a standard
of care for acute myocardial infarction. However, it
possessed various drawback such as, bleeding compli-
cations,* failure of achievement of arterial patency in
20-26 % patients and increased rate of recurrent
ischemia.> Due to the limitations of thrombolytic
therapy, the interest has been shifted to utilization of
Primary Coronary Intervention (PCI) as an alternative
procedure to treat the patients of acute myocardial
infarction achieved through stent deployment in the
occluded vessel.

As compared to thrombolysis, primary angio-
plasty, also known as Primary Percutaneous Coronary
Intervention (PCI) has been linked to improved treat-
ment outcomes in patients with ST-segment Elevation
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Myocardial Infarction (STEMI).¢ Today, PCI with the
deployment of Drug-Eluting Stent is the most pre-
ferable procedure for the restoration of blood circula-
tion in patients with acute STEMIL’ Despite the
evolution of PCI in respect of its equipment and tech-
nical approach, long-term and acute complications like
restenosis and thrombosis are still existent and major
issue being discussed.®10 Inadequate expansion of the
stent has been reported as a considerable risk factor for
these complications by various cardiologists, indica-
ting towards the necessity of optimization of the
deployed stent.

Current study was aimed to evaluate the impact
of post dilatation performed with Non-Compliant
Balloon on Angiographical outcome (that is TIMI flow
grade) in patients who underwent the primary percu-
taneous coronary intervention.

METHODOLOGY

The current study design was retrospective cohort
and the retrospective data of the patients with STEMI
admitted from November 2020 to April 2021, at emer-
gency department of a tertiary cardiac care center,
Rawalpindi Pakistan and underwent primary PCI is
assessed. After approval from IERB (letter #7/10/
R&D/2021/114). The patients with complete 6 months
follow-up records were included in the study via non-
probability consecutive sampling technique

Sample Size: By taking 50% prevalence, the sample
size calculated was n=383 by WHO calculator. How-
ever, the data was collected from 410 eligible patients
meeting inclusion criteria.

Inclusion Criteria: The patients were acceptable angio-
graphic results (i.e., less than 20% residual stenosis)
after the deployed stent.

Exclusion Criteria: Patients having contraindication
for coronary angiography, valvular heart disease or
non-ischemic dilated cardiomyopathy, myocardial
infarction with non-obstructive coronary artery disease
(MINOCA) or with previous history of CABG were
excluded from this study

All the patients underwent PCI for Infarct Related
Artery (IRA). The study participants were classified
into two categories based on whether they underwent
post- dilatation or not, i.e., Category-I: patients who
underwent post-dilatation with NC balloon and Cate-
gory-II: patients who did not undergo post-dilatation
(Figure). The primary study end-point was post-
dilatation TIMI flow grade which was assessed and

compared between the two categories. A clinical follow
up was maintained for 6 months.

Demographical data of the patients included
gender and age. The clinical baseline characteristics of
the patients recorded for the study included Body
Mass Index (BMI), smoking, Diabetes Mellitus and
Hypertension.

The angiographic variables included the culprit
artery and post dilatation TIMI flow grade of the
patients. The TIMI classification was applied for the
grading of TIMI flow IRA and the TIMI flow grade (0-
3) was evaluated as per the protocol outlined past
literature.!12 All the clinical, demographic and angio-
graphic data was obtained from the medical angio-
graphic reports of the patients from the registry.

The Infarct Related Artery (IRA) was identified in
the patients as to be Left Circumflex Artery (LCX),
Right Coronary Artery (RCA) and Left Anterior
Descending (LAD).

The Thrombolysis in Myocardial Infarction (TIMI)
flow grade was constituted in early 1980s by TIMI
study group to contribute to the uniform measurement
of coronary reperfusion in ST-segment Elevation
Myocardial Infarction (STEMI) patients. TIMI flow
Grade-0, Grade-1, Grade-2 and Grade-3 represented
total occlusion, penetration without perfusion, partial
perfusion, and normal perfusion, respectively. TIMI
flow grade is easy to use, logical and visible. It has
been consistent and important in the prediction of
outcomes in patients with STEMI from the era of
thrombolytic to Primary Percutaneous Coronary Inter-
vention (PCI). TIMI flow Grade-3 was defined as
procedural success in this study.

Non-Compliant Balloons are used to expand the
stent at specific diameter and exert high pressure.

Total no. of patients who underwent PCT at the institute
(n=444)

4 were with greater than 20 % residual stenosis
19 underwent previous CABG

10 patients lost follow up

1 patient died

No. of patients qualified to be included in the study
(n=410)

Patients with PD
(n=217)

Patients with no PD)|
(n=183)

Figure: The Selection Procedure of the Patients for the Study
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For the statistical analysis of the data, SPSS-20
was used. MeantSD and percentages were used to
express continuous and categorical variables, respecti-
vely. The association between the categorical variables
of the two categories was assessed by chi-square test
and that of the continuous variables was assessed by
independent t-test. The statistically significant p-value
was considered to be <0.05. All the study participants
were notified about the study and study was approved
from local administrative and ethical committee.

RESULTS

The study included (n=410) eligible patients in
total. Table-I demonstrates the demographic features
of the patients (n=303 males, n=107 females, mean age
56.9 +12.3 years). On the basis of PD, the patients were
classified into 2 categories where Category-1 constitu-
ted of the patients with PD performed (n=217, 52.9%)
and Category-II constituted of the patients with no PD
performed (n=193, 47%). No significant difference was
observed for gender, age, BMI, Heart rate, Hyper-
tension, Diabetes Mellitus and cigarette smoking.

Table-I: Demographic and Baseline Clinical Characteristics
(n=410)

] Category I | Category II 5
VeniiLe (n=g21r7})’ (n=gl9r?Z,) vaﬁue
Gender

Male 160 (73.7%) | 143 (74.0%) 056
Female 57 (26.3 %) | 50 (25.9%) ’

Age (years) 577119 | 564+13.0 0.16
Body mass index (kg/m2) 28.0+4.8 27.3+35 0.21
Hypertension 67 (30.8%) 59 (30.0%) 0.91
Diabetes mellitus 41 (18.9%) 44 (22.8%) 0.34
Current smoker 89 (41.0%) 67 (34.7%) 0.12
Heart rate (beats/min) 795+17.7 | 83.5+20.8 0.16

The culprit artery was LAD in majority of patients
in Category-II (98 vs 101, p=0.02). No significant diffe-
rence was observed between the two categories
indicating toward the similar Post-procedural TIMI
flow grade, irrespective of PD (p>0.05). Post-proce-
dural success rate was (n=157; 81.3%) for patients with
PD, shown in Table-II.

Table-II: Angiographical Characteristics and Post-Procedural
TIMI Flow Grade of Patients (n=410)

Variable Category I Category II
(n=g21r7}), (n=gl;§) p-value
Culprit Artery
LAD 98 (45.1 %) 101 (52.3 %) 0.02
LCX 51 (23.5 %) 43 (22.2 %) 0.15
RCA 68 (31.3 %) 49 (25.3 %) 0.19
Post-procedural TIMI Flow Grade
0/1 5 (2.3 %) 4 (2.0 %) 0.13
2 47 (21.6 %) 32 (16.5 %) 0.15
3 165 (76 %) 157 (81.3 %) 043

LAD, left anterior descending; RCA, right coronary artery; LCX, left circumflex
artery; TIMI, thrombolysis in myocardial infarction

DISCUSSION

In the current study, no significant difference was
observed between the 2 categories with regard to
angiographical results, i.e.,, the post dilatation TIMI
score. At present, mainly Non-Compliant balloon
catheters are used for the pre-dilatation of heavily
calcified lesions, post-dilatation of implanted stent to
enhance the parameters of expansion, dealing with
coronary bifurcation lesion through kissing balloon
technique and management of cases with restenosis,
particularly in previously implanted stents.1315> Accor-
ding to several studies, use of Non-Compliant (NC)
balloon for Post Dilatation (PD) is found to be associa-
ted with optimal expansion hence higher frequency of
optimal stent deployment, lower rates of Target Vessel
Revascularization (TVR) and better clinical outcomes
of the patients going through elective angioplasty.!®
This study focuses on the evaluation of impacts of PD
performed with Non-Compliant balloon on angiogra-
phical outcome (that is TIMI flow grade) in patients
who went through the primary PCL

Our study results are in line with other studies,!”
not suggesting the strategy of routine post dilatation
following PCI irrespective of the primary angiography
results based on the TIMI flow scoring. However, the
procedural success rate in the current study settings
were satisfactory in the patients with PD and were in
close alignment with a recently conducted study.!819
but contrary to some others,20-2! that suggest post-
dilatation routinely even in the current era specially for
complex lesions.

Only a minute fraction of patients exhibited no
perfusion after PD (4 patients, 2.0%). The impaired
blood perfusion could be attributed to the vasocon-
striction induced by post dilatation.?? Impairment of
the coronary flow was reported by Huang et al. to be
reversible and show a good response to administered
intracoronary vasodilators. In most cases, no perfusion
due to distal thrombus embolization occurs right after
the stent deployment or pre- dilatation. Consequently,
it is improbable that there would be no perfusion after
PD because of the distal thrombus embolization.
Moreover, in patients without PD, any existing
thrombus might get dissolved and result in incomplete
stent apposition which serve as an essential factor for
the prediction of stent thrombosis. Even though there
is lack of sufficient randomized data that could
support the use of PD, the application of noncompliant
balloons at high pressures to perform post-dilation is
considered to be wiser in most of the patients going
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through PCIL. Although, unfavourably, performing
post-dilation in all the patients encountering stent
implantation is not cost-effective and practical. The
selection of those situations where there is increased
suboptimal stent delivery risk, particularly in the
implantation of DES, would be more rational.?*

One of the findings of our study was that the
culprit artery in most of the cases in both categories
was LAD. Moreover, we found that LAD was the
culprit artery in significantly greater number of
patients in non-PD group (p = 0.02) which was in line
with the results of Tasal, et al.25
LIMITATIONS OF STUDY

Our study possessed certain limitations. This
study was conducted over a small sample size, and we
did not evaluate the other angiographical variables
indicative of the effects of PD procedure, that include
the post-procedural final TIMI frame count (cTFC),
Myocardial Blush Grade (MBG) and Major Adverse
Cardiac Events (MACE) i.e., death, stent thrombosis
and TVR. There is a need of additional studies for the
evaluation of our clinical outcomes in case larger po-
pulation are targeted for the study and over prolonged
follow-up span.

CONCLUSION
The current study illustrates that post dilatation does

not adversely affect the final angiographic outcomes when
performed after primary angioplasty.

ACKNOWLEDGEMENTS

I am deeply grateful to my supervisor for his guidance,
patience and support who provided insight and expertise
that greatly assisted my research project. I also want to share
my gratitude for Comdt Exec Dir AFIC/NIHD & HoD R&D
for their support and contribution in completion of the
research paper.

Conflict of Interest: None.
Author’s Contribution

Following authors have made substantial contributions to
the manuscript as under:

MAA: Manuscript writing, concept and editing

NAS: Concept, Intellectual contribution and final approval
KA: Study design, drafting the manuscript & critical review
WUR: Formatting, critical review and manuscript writing
HMS: Data analysis, data collection and proof reading

ARK: Data analysis, data collection and proof reading
MNT: Data collection, data analysis and review of article
AS: Drafting the manuscript, proof reading & critical review
JK: Intellectual contribution, concept and final approval

SQ: Data collection, review of article, editing

Authors agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and
resolved.

REFERENCES

1. Saleheen D, Zaidi M, Rasheed A, Ahmad U, Hakeem A, Murtaza
M, et al. The Pakistan Risk of Myocardial Infarction Study: a
resource for the study of genetic, lifestyle and other determinants
of myocardial infarction in South Asia. European ] Epidemiol
2009; 24(6): 329-338.

2. Reed GW, Rossi JE, Cannon CP. Acute myocardial infarction.
The Lancet 2017; 389(10065): 197-210.

3. Borrelli MA, Turnquist HR, Little SR. Biologics and their delivery
systems: Trends in myocardial infarction. Advanced Drug
Delivery Reviews 2021; 173(1): 181-215.

4. Grines CL, DeMaria AN. Optimal utilization of thrombolytic
therapy for acute myocardial infarction: concepts and contro-
versies. ] Am Coll Cardiol 1990; 16(1): 223-231.

5. Sabin P, Koshy AG, Gupta PN, Sanjai PV, Sivaprasad K. Predic-
tors of no-reflow during primary angioplasty for acute myocar-
dial infarction, from Medical College Hospital, Trivandrum.
Indian Heart Journal 2017; 69(1): S34-545.

6. Ahmad R, Igbal S, Makhdoom A, Ageel M, Ali K, Imran MA.
Comparison of TIMI flow after Intravenous streptokinase vs
Primary PCI in patients presenting with ST elevation Myocardial
Infarction. ] Cardiovas Dis 2021; 17(4): 1-5.

7. Andersen HR, Nielsen TT, Rasmussen K, Thuesen L, Kelbaek H,
Thayssen P, et al. A comparison of coronary angioplasty with
fibrinolytic therapy in acute myocardial infarction. New England
journal of medicine 2003; 349(8): 733-742.

8. LuoY, Tan N, Zhao J, Li Y. A Nomogram for Predicting In-Stent
Restenosis Risk in Patients Undergoing Percutaneous Coronary
Intervention: A Population-Based Analysis. International Journal
of General Medicine 2022; 15(1): 2451.

9. Torrado J, Buckley L, Durdn A, Trujillo P, Toldo S, Valle Raleigh
J, et al. Restenosis, stent thrombosis, and bleeding complications:
navigating between Scylla and Charybdis. Journal of the
American College of Cardiology 2018; 71(15): 1676-1695.

10. Pleva L, Kukla P, Hlinomaz O. Treatment of coronary in-stent
restenosis: a systematic review. Journal of geriatric cardiology:
JGC 2018; 15(2): 173-175.

11. Hu H, Wang S, Tang G, Zhai C, Shen L. Impact of anemia on in-
stent restenosis after percutaneous coronary intervention. BMC
Cardiovascular Disorders 2021; 21(1): 1-7.

12. Cook Sp, Wenaweser P, Togni M, Billinger M, Morger C, Seiler
C, et al. Incomplete stent apposition and very late stent
thrombosis after drug-eluting stent implantation. Circulation
2007; 115(18): 2426-2434.

13. Gil R], Bil J, Kern A, Pawlowski T. First-in-man study of
dedicated bifurcation cobalt-chromium sirolimus-eluting stent
BiOSS LIM C® — three-month results. Kardiologia Polska (Polish
Heart Journal) 2018; 76(2): 464-470.

14. Jiang J, Tian N-l, Cui H-b, Li C-l, Liu X-b, Dong L, et al. Post-
dilatation improves stent apposition in patients with ST-segment
elevation myocardial infarction receiving primary percutaneous
intervention: A multicenter, randomized controlled trial using
optical coherence tomography. World journal of emergency
medicine 2020; 11(2): 87-90.

15. Vassilev D, Dosev L, Gil R]. Is it possible to further improve
clinical results with coronary bifurcation stenting, or what is
more important—the technique or the stent. Kardiol Pol 2017;
75(2): 91-100.

Pak Armed Forces Med ] 2022; 72 (Suppl-3): S510

p
o
)
el
=
@)
&~
<
o
=
pd
)
@)
<




16.

17.

18.

19.

20.

TIMI Flow in Patients Undergoing Primary PCI

Rogacka R, Latib A, Colombo A. IVUS-guided stent implantation
to improve outcome: a promise waiting to be fulfilled. Current
cardiology reviews 2009; 5(2): 78-86.

Yamaji K, Brugaletta S, Sabaté M, Iniguez A, Jensen LO, Cequier
A, et al. Effect of post-dilatation following primary PCI with
everolimus-eluting bioresorbable scaffold versus everolimus-
eluting metallic stent implantation: an angiographic and optical
coherence tomography TROFI II substudy. JACC: Cardiovas-
cular Interventions 2017; 10(18): 1867-1877.

Gibson CM, Cannon CP, Daley WL, Dodge Jr JT, Alexander B,
Marble SJ, et al. TIMI frame count: a quantitative method of
assessing coronary artery flow. Circulation 1996; 93(5): 879-888.
Karamasis GV, Kalogeropoulos AS, Gamma RA, Clesham GJ,
Marco V, Tang KH, et al. Effects of stent postdilatation during
primary PCI for STEMLI: insights from coronary physiology and
optical coherence tomography. Catheterization and Cardiovas-
cular Interventions 2021; 97(7): 1309-1317.

Soylu K, Atas AE, Yenercag M, Akcay M. Effect of routine post-
dilatation on final coronary blood flow in primary percutaneous
coronary intervention patients without angiographic stent
expansion problems. J Invest Med 2018; 66(8): 1096-1101.

21.

22.

23.

24.

25.

Park H, Ahn J-M, Kang D-Y, Lee J-B, Park S, Ko E, et al. Optimal
stenting technique for complex coronary lesions: intracoronary
imaging-guided pre-dilation, stent sizing, and post-dilation.
Cardiovascular Interventions 2020; 13(12): 1403-1413.

Senoz O, Yurdam FS. The effect of postdilatation on coronary
blood flow and inhospital mortality after stent implantation in st-
segment elevation myocardial infarction patients. International
Journal of the Cardiovascular Academy 2021; 7(4): 132.

Huang D, Qian J, Ge L, Jin X, Jin H, Ma ], et al. REstoration of
COronary flow in patients with no-reflow after primary coronary
interVEntion of acute myocaRdial infarction (RECOVER).
American Heart ] 2012; 164(3): 394-401.

Kassimis G, Raina T, Kontogiannis N, Patri G, Abramik ],
Zaphiriou A, et al. How should we treat heavily calcified coro-
nary artery disease in contemporary practice? From atherectomy
to intravascular lithotripsy. Cardiov Revascul Med 2019; 20(12):
1172-1183.

Tasal A, Bacaksiz A, Vatankulu MA, Turfan M, Erdogan E,
Sonmez O, et al. Is postdilatation with a noncompliant balloon
necessary after coronary stent deployment during primary
angioplasty? J Interven Cardiol 2013; 26(4): 325-331.

Pak Armed Forces Med ] 2022; 72 (Suppl-3): S511



