Biological and Clinical Sciences Research Journal
eISSN: 2708-2261; plISSN: 2958-4728

www.bcsrj.com

DOI: https://doi.org/10.54112/bcsrj.v2024i1.1174

Biol. Clin. Sci. Res. J., Volume, 2024: 1174

MEDEYE

Original research article

OUTCOMES OF PROVISIONAL STENTING WITH VERSUS WITHOUT SIDE BRANCH INTERVENTION IN OPEN
PATIENTS WITH BIFURCATION LESION-RELATED ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION ACCESS

NASRULLAH?, SOLANGI AA!, ABEER? SHAHZEB'", SALEEM MW?, ZAHIRULLAH?

!Department of Interventional Cardiology Peshawar Institute of Cardiology, Peshawar, Pakistan m
2Department of Interventional Cardiology Sindh Institute of Cardiovascular Disease, Pakistan ekt for
3Department of Pulmonology District Headquarters Hospital Charsadda, Pakistan updates

*Correspondence author email address: shah.zeb1@pic.edu.pk

(Received, 07" September 2024, Revised 2" October 2024, Published 14" October 2024)

Abstract: Bifurcation lesions in patients with ST-segment elevation myocardial infarction (STEMI) present a unique challenge in
interventional cardiology. The need for side-branch intervention during provisional stenting in such cases remains a subject of
debate. Objective: This study aimed to provide robust evidence on the necessity of side-branch intervention during provisional
stenting in patients with STEMI and bifurcation lesions. Methods: This observational study was conducted at the Peshawar Institute
of Cardiology from August 2023 to August 2024. A total of 248 patients diagnosed with STEMI and bifurcation lesions were
included. The patients were divided into two groups: those who underwent side-branch intervention (n = 112) and those managed
without side-branch intervention (n = 136). Baseline characteristics such as age, gender, hypertension, diabetes, smoking history,
body mass index (BMI), prior myocardial infarction (MI), and previous percutaneous coronary intervention (PCI) were compared
between the groups. Statistical analysis was performed to identify significant differences. Results: The baseline characteristics of
the two groups were similar, with no statistically significant differences. The average age was 58.7 + 10.9 years in the side-branch
intervention group and 58.3 + 11.4 years in the no-intervention group. The male proportion was also comparable between the two
groups (69% vs. 71%). Both groups had an equal prevalence of hypertension (62%) and similar rates of diabetes (29% vs. 28%)
and smoking history (36% vs. 34%). Other factors such as BMI, previous MI, and previous PCI showed no significant differences.
Conclusion: This study concludes that provisional stenting without routine side-branch intervention is a safe and effective strategy
for managing bifurcation lesion-related STEMI. Given the comparable outcomes between the two groups, routine side-branch
intervention may not be necessary, thus simplifying the treatment approach and reducing procedural complexities.
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Introduction

Bifurcation lesions represent a considerable therapeutic
challenge in the management of ST-segment elevation
myocardial infarction (STEMI), a life-threatening condition
requiring immediate intervention. These lesions are always
located at the interface between two coronary arteries and
are known to be highly anatomically challenging when
performing percutaneous coronary interventions (PCI) (1).
Management of bifurcation lesions in STEMI has formerly
been treated with single or double stenting; provisionally.
Selective stenting in which a stent is delivered into the main
vessel with concern for the side branch only in specific cases
has become popular, because of its comparative ease,
shorter procedural duration and possible less adverse effects
(2). However, the strategy of side branch intervention in the
context of provisional stenting remains somewhat still
unclear about STEMIs. STEMI is caused by a blockage of
a coronary artery and results in extensive myocardial
ischemia and as such, timely revascularization is crucial to
ameliorate myocardial injury (3). When the bifurcation
lesions are involved, it has been observed that the nature of
the lesion affects the result of the intervention (4). Even
though provisional stenting has been popular because of its
ease, in some cases, leaving the side branch untreated may
lead to side branch flow reserve that seems to be worst for
clinic outcomes. On the other hand, performing side branch

intervention regularly may raise the procedural difficulty,
the procedural duration, and the risk of side effects such as
stent thrombosis, restenosis, or myocardial compromise (5).
Side branch intervention is usually decided during the
procedure depending on factors such as flow limitation,
percentage stenosis, or size of the side branch (6). Choosing
to intervene in the side branch can be with the help of
techniques such as balloon angioplasty, or by installing
another stent. Nevertheless, intervention of the side branch
may not always be necessary if the side branch is small or if
after main vessel stenting there is no flow reserve
impairment. The shared concern of whether side branch
intervention in bifurcation lesions during STEMI is
necessary arises from the lack of support for one method
over the other (7). Several current research show that
intervention has the potential to increase procedural
complications without adding considerable benefit on
outcome. In contrast, other researchers have underlined the
potential threats that result from the lack of treatment of the
diseased side branch, the consequential negative effects
might include myocardial infarction or ischemia in the
relevant area. This study aims at providing an answer to this
ongoing debate by comparing the results of the provisional
stenting with or without side branch intervention for the
patients with bifurcation lesion-related STEMI (8).
Therefore, the study will compare efficacy of the treatment
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in the short term in terms of procedural success, in-hospital
complications, and early adverse events, and in the long
term in terms of MACE, TLR, and survival. The reason is
to give an idea about management of bifurcation lesions in
the scenario of STEMI and for the interventional
cardiologists while developing a strategy. Prior research
evaluating bifurcation lesions and selective provisional
stenting on stable CAD patients established that most side
branches are benign, in which stenting is not necessary.
Whereas, in the setting of STEMI, because of the emergent
situation and high likelihood of decision making for
interventions in side branch, the risk-benefit ratio of side-
branch intervention may be diverse. Several differences
between STEMI and NSTE-ACS patients suggest that side-
branch intervention in the context of the acute inflammatory
response and a heightened propensity for thrombosis may
affect outcomes (9).

By focusing on a high-risk cohort of patients with STEMI
and bifurcation lesions, this study aims to provide robust
evidence regarding the need for side branch intervention
during provisional stenting.

Methodology

This observational study was conducted at the Peshawar
Institute of Cardiology from August 2023 to August 2024.
A total of 248 patients with bifurcation lesion-related
STEMI were included in the study.

The inclusion criteria for the study comprised patients aged
18 years or older who were diagnosed with bifurcation
lesion-related STEMI. These patients were undergoing
provisional stenting as part of their percutaneous coronary
intervention (PCI) treatment, with informed consent
available for participation in the study.

The exclusion criteria included patients with STEMI
unrelated to bifurcation lesions, as well as those who had
undergone prior coronary artery bypass grafting (CABG) or
complex PCI procedures that did not involve bifurcation
lesions.  Additionally, patients  with  significant
comorbidities that could affect survival outcomes unrelated

Table 1: Baseline Characteristics of Patients

Characteristic Side
Intervention (n =
Age (mean * SD) 58.7 + 10.9
Male (%) 69% (77/112)
Hypertension (%) 62% (69/112)
Diabetes (%) 29% (33/112)
Smoking History (%) 36% (40/112)
Mean Body Mass Index (BMI) 27.8+4.2
Previous M1 (%) 11% (12/112)
Previous PCI (%) 15% (17/112)

The procedural success rates were high in both groups, with
95% in the side branch intervention group and 97% in the
no-side branch intervention group (p = 0.48), indicating no
significant difference. Stent thrombosis occurred in 2.7% of
patients in the side branch group and 1.5% in the no-side

Branch
112)

Table 2: Procedural Success and In-Hospital Complications

to the bifurcation lesion, as well as those who declined
consent for participation, were excluded from the study.
Patient data was collected at the time of admission, during
the procedure, and through follow-up assessments. Patients
were divided into two groups: those who received side-
branch intervention (n = 112) and those who did not receive
side-branch intervention (n = 136). The analysis focused on
procedural success, in-hospital complications, and long-
term clinical outcomes over a one-year follow-up period.
Clinical variables recorded included patient demographics,
lesion characteristics, procedural details, and the use of side
branch intervention. Key outcomes included procedural
success, in-hospital complications, and major adverse
cardiac events (MACE) during follow-up. The primary
outcomes of interest were procedural success rates,
occurrence of in-hospital complications such as stent
thrombosis or restenosis, and short-term survival rates.
Long-term outcomes included MACE, target lesion
revascularization (TLR), and all-cause mortality within the
study duration.

Data were analyzed using SPSS v29. Categorical variables
were compared using chi-square tests, and continuous
variables were analyzed using t-tests or Mann-Whitney U
tests, depending on data distribution.

Results

The baseline characteristics of the two groups—side branch
intervention (n = 112) and no-side branch intervention (n =
136)—were similar across all parameters. The average age
was comparable between the groups (58.7 £ 10.9 vs. 58.3 +
11.4), and the male proportion was nearly identical (69% vs.
71%). Both groups had an equal prevalence of hypertension
(62%) and similar rates of diabetes (29% vs. 28%) and
smoking history (36% vs. 34%). Mean body mass index
(BMI), previous myocardial infarction (MI), and previous
percutaneous coronary intervention (PCI) were also evenly
distributed, with no significant differences between the
groups. (Table 1)

No Side Branch Total (n = 248)
Intervention (n = 136)

583+114 585+ 11.2
71% (97/136) 70% (174/248)
62% (84/136) 62% (153/248)
28% (38/136) 28.5% (71/248)
34% (46/136) 35% (86/248)
2715+45 276+43
10% (14/136) 10.5% (26/248)
13% (18/136) 14% (35/248)

branch group (p = 0.39), while recurrent myocardial
infarction rates were 3.6% vs. 2.2%, respectively (p = 0.48).
Acute kidney injury was slightly higher in the side branch
group (5.4% vs. 3.7%), but this difference was not
statistically significant (p = 0.52). (Table 2)
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Outcome Side Branch Intervention (n = No Side Branch Intervention p-value
112) (n = 136)

Procedural Success (%) 95% (106/112) 97% (132/136) 0.48

Stent Thrombosis (%) 2.7% (3/112) 1.5% (2/136) 0.39

Recurrent Myocardial Infarction 3.6% (4/112) 2.2% (3/136) 0.48

(%)

Acute Kidney Injury (%) 5.4% (6/112) 3.7% (5/136) 0.52
At 30 days, the major adverse cardiac events (MACE) rate side branch group and 9.6% in the no-side branch group (p
was 8.0% in the side branch intervention group compared to =0.48). All-cause mortality rates were similar, with 4.5% in
5.1% in the no-side branch intervention group (p = 0.32), the side branch group and 3.7% in the no-side branch group
indicating no significant difference. Target lesion (p =0.75). (Table 3)

revascularization (TLR) occurred in 12.5% of patients in the

Table 3: Short-Term and Long-Term Outcomes

Outcome Side Branch Intervention (n = No Side Branch Intervention (n = p-
112) 136) value

MACE (30 Days) (%) 8.0% (9/112) 5.1% (7/136) 0.32

Target Lesion Revascularization —12.5% (14/112) 9.6% (13/136) 0.48

(%)

All-Cause Mortality (%) 4.5% (5/112) 3.7% (5/136) 0.75

95.5% in the side branch intervention group and 96.3% in the no-side branch intervention group (p = 0.69). (Table 4)

Table 4: Kaplan-Meier Survival Rates at One Year
Outcome Side Branch Intervention (n = 112) No Side Branch Intervention (n = 136) p-value

Survival Rate (%) 95.5% 96.3% 0.69
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Figure 01: Survival rate over time effective in ensuring long-term survival in patients with
bifurcation lesion-related ST-segment elevation myocardial
The figure 1 indicates no significant difference in overall infarction (STEMI).

survival, suggesting that both strategies are equally
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Discussion

The results of this study provide valuable insights into the
management of bifurcation lesion-related ST-segment
elevation myocardial infarction (STEMI) using a
provisional stenting strategy, with or without side branch
intervention. Both strategies showed high procedural
success rates, and no significant differences in short-term
and long-term outcomes were observed between the groups.
This indicates that side branch intervention may not be
necessary in all cases, and a selective approach based on the
clinical and angiographic situation may be preferable (10).
Provisional stenting, where the main vessel is stented first
and side branch intervention is performed only if necessary,
is widely accepted as a simple and effective approach for
bifurcation lesions. In this study, the procedural success
rates were comparable between the side branch intervention
group (95%) and the no-side branch intervention group
(97%), indicating that both approaches effectively restored
blood flow in the majority of cases (11). These findings are
consistent with previous studies, which suggest that the
majority of side branches can be left untreated without
compromising overall outcomes (12). The lack of
significant difference in in-hospital complications, such as
stent thrombosis, recurrent myocardial infarction, and acute
kidney injury, between the two groups further supports the
notion that routine side branch intervention may not be
necessary (13). In fact, the slightly higher complication rate
in the side branch intervention group, although not
statistically significant, raises concerns that additional
interventions could introduce procedural complexity and
increase the risk of complications without providing
substantial clinical benefit. At the 30-day follow-up, the rate
of major adverse cardiac events (MACE) was slightly
higher in the side branch intervention group (8.0%)
compared to the no-side branch group (5.1%), although this
difference was not statistically significant. This finding
suggests that performing routine side-branch intervention
does not improve short-term outcomes and may even carry
a slightly higher risk of adverse events (14). These results
align with studies that have found no significant benefit in
routine side branch stenting during bifurcation lesion
interventions, particularly when the side branch is small or
does not exhibit flow-limiting stenosis. Over the one-year
follow-up period, the long-term outcomes, including target
lesion revascularization (TLR) and all-cause mortality, were
also comparable between the two groups (15). TLR was
slightly higher in the side branch intervention group
(12.5%) compared to the no-side branch group (9.6%), but
this difference was not statistically significant. These
findings suggest that routine side-branch intervention may
not confer additional long-term benefits and may increase
the likelihood of requiring repeat revascularization due to
restenosis or other complications. The findings of this study
have important implications for clinical practice. Given the
lack of significant differences in outcomes, it may be more
prudent to adopt a selective approach to side-branch
intervention in  bifurcation lesion-related STEMI.
Intervening only when the side branch is flow-limiting or
large enough to warrant concern could reduce procedural
time, complexity, and potential complications, without
negatively impacting patient outcomes (16).

Conclusion

This study concludes that provisional stenting without
routine side-branch intervention is a safe and effective
approach for managing bifurcation lesion-related STEMI.
Both strategies provisional stenting with and without side
branch intervention showed comparable short-term and
long-term outcomes, including procedural success, major
adverse cardiac events (MACE), and survival rates.
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