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Abstract

Background: The transfemoral approach is the commonest and most widely practiced access for Percutaneous
coronary intervention (PCI). However, the less invasive operational access for PCI is growing substantially
and gaining popularity over the conventional practice. Although, there is little known about the true benefits
regarding access for the PCI in adult Bangladeshi patients requiring coronary revascularization. This
systematic review was aimed to compile literature evidence for the alternative PCI access when compared
with standard transfemoral practice in our country.

Method: A scoping review according to the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) guidelines was conducted. As there is a scarcity of published literature comparing
transfemoral vs alternative PCI routes, this scoping review was not aimed to produce a critical appraisal
rather an overview and map of synthesized evidence based on the available literature.

Results: 498 articles were accessed from PubMed, BanglaJOL, and Web of Science databases. A total of
seven articles were included for final analysis, comprising 1212 patients undergoing PCI at the different
tertiary hospitals across the country. Among the included patients 834 PCI were performed via transfemoral
access, 330 via transradial access, and 48 procedures were done via transulnar access.

Conclusion: Alternative access for PCI is gaining popularity in adult Bangladeshi patients requiring coronary
revascularization. It’s a rational approach for the selective population in coronary revascularization strategy.
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Introduction:

Percutaneous coronary intervention (PCI), previously
known as angioplasty or stenting, is an intervention to the
coronary arteries that is done by using a thin, flexible
catheter into the coronary arteries, which has been stenosed
due to atherosclerotic plaque formation. Access to the
bloodstream is achieved either in the groin (via the femoral
artery) or in the arm (via the radial or ulnar artery).!-5
Real-time X-ray fluoroscopy is used to visualize the
location of the catheter and tissues then the catheter is
advanced to ascending aorta and the preferred coronary
artery, [V contrast is introduced in the coronary artery to
delineate the anatomy and intervene the lesion.
Transfemoral access (TFA) is the commonest and
conventional practice for the PCI, has its pros and cons.*
However, patients’ mobility, puncture site bleeding are the
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most important concerns for TFA, which led to the search
for alternative access like transradial access (TRA) and
transulnar access (TUA).

Additionally, as a recommended best practice for
fluoroscopic and ultrasound guidance, most operators use
palpation alone. Inconsistency of the Femoral angiography
method, despite guideline recommendations, is also a
potential cause leading to an increased rate of
complication.'%12 In alignment, there is significant
popularity of the alternative access for approaches that
are used as a diagnostic and therapeutic purpose in
catheterization, which has been overserved in recent
years.!3 For example, the Bi-radial approach for complex
Chronic Total Occlusion (CTO) lesion, the Distal radial
approach for treating a left main lesion, Axillary access,
brachial access, and least the ulnar access has been
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reported in the published literature.!#1® However, there
was increasing concern about the procedural completeness,
addressing the left-main disease, usefulness in primary PCI
by using the alternative access for PCI.19-2!

PCI is a known procedure and well practices via both the
traditional and alternative approaches in Bangladesh.?2-2
The reported procedural technique and clinical outcomes
have been reflected the potential risk-benefit profile of
the percutaneous coronary intervention scenario. However,
a head-to-head comparative study evaluating similar
parameters in our population is limited. Additionally, the
reports from multiple institutes in Bangladesh also showed
good periprocedural outcomes, despite a true comparison
being made. A systematic evidence synthesis, comprising
the potential outcome and risk-benefit profile has never
been published. Hence, in our study, we opted to compile
the summative evidence, comprising the TFA with
alternative approaches from the published literature.

Methods

Search Strategy:

Database search has been conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) standard.?” We conducted
electronic searches on Medline (via PubMed), and Web
of Science from the date of inception to 9" February 2022.
On the PubMed database, a repetitive and exhaustive
combination of the following ‘Medical Subject Headings’
(MeSH) search terms were used: “Angioplasty”’[MeSH
Terms] OR “angioplasty, balloon, laser assisted”[MeSH
Terms] OR “angioplasty, laser’[MeSH Terms] OR
“angioplasty, balloon, coronary”[MeSH Terms] OR
“angioplasty, balloon”[MeSH Terms]) AND
“Bangladesh”[MeSH Terms].

Additionally, we searched on The Ubiquity Partner
Network (UPN) via Bangladesh Journal Online
(BanglaJOL)?® was also performed using the following
search terms: “Coronary”, “Angioplasty”, “Percutaneous
coronary intervention” and other Mesh terms were
repeated as mentioned above. An alternative search we
conducted for scholarly articles in Google Scholar was
performed to authenticate the primary search.

Inclusion criteria and exclusion criteria:

Clinical trials, prospective observational, interventional
studies, retrospective cohort studies, case-control studies,
cross-sectional studies, and randomized controlled trials
that reported clinical outcomes of PCI for coronary
revascularization were included. Experimental studies,
survey results, small case series, case reports, preclinical
studies, and reports not written in English were excluded.
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Study selection:

Authors screened and assessed the studies independently
for inclusion. The published articles were first screened
by their titles and abstracts, where the criteria used were
purposely broad to include all relevant studies. The full-
text review was performed on articles if the reviewer was
unable to confirm the relevance of the study for inclusion.
Two authors independently abstracted the details of the
study population, including study characteristics.

Quality of evidence (QoE):

All the included studies were clinical- observational studies
with the majority reporting the TFA and alternative access
for PCI. As illustrated in chapter 11 of the Cochrane
handbook of reviews,2? GradePro was used to evaluate
the quality of evidence in the included studies (Table-1).
As recommended in chapter 25 (section 25.3) of the online
Cochrane Handbook version 5.1, the software ROBINS-
I tool3! (Risk of Bias in Non-randomized Studies-of
Interventions) was utilized to assess the risk of bias for
non-randomized studies.

Included studies were assessed for the following
characteristics: study design (retrospective or prospective),
randomization of the study subjects (random allocation
applied or not), single-center vs. multi-center participant
enrolment (yes or no), characteristics of study participants
(selection bias), outcome assessment of the PCI procedure
(detection bias), incomplete outcome data addressed
(attrition bias) and consideration of multivariate
adjustment(s) for possible confounders.

Agreement between the two reviewers was assessed using
kappa statistics for full-text screening and rating each
review of the full-text for identifying the risk of bias. In
the event of disagreement concerning the risk of bias, a
third reviewer (the first author) checked the data and
determined the final decision on the differing
(controversial) opinions.

Results:

The systematic search has extracted a total of 495 potential
articles were identified from all databases (Figure 1). 7
studies that included 1212 patients (inclusive of a total
number of patients 834 from TRA, 330 for TRA, and 48
from TUA) were selected following pre-determined
inclusion criteria for further analysis.

Quantity of evidence:

The initial systematic search using our search strategy
revealed a total of 495 published papers. An extensive
search on The Ubiquity Partner Network (UPN) via
Bangladesh Journal Online (BanglaJOL)?® for published
papers from Bangladesh revealed a total of 450 articles.
After duplicates were excluded using-
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Endnote X20 reference management software, 41
manuscripts were excluded, and 454 articles remained for
further review.

Based on the screening of titles and abstracts, irrelevant
studies that did not satisfy our inclusion criteria were excluded
(n=418), leaving 36 articles for full-text review. Following
the full-text assessment of these articles, studies that are either
of the following- presentation abstract, title not found, and
editorial (N=3) were excluded, leaving 26 papers for
eligibility assessment for the present study. On further review
of the eligible articles, 19 other records were excluded on
full-text review for the mentioned reasons, namely, No
comparison group, single-arm study, Interest variables are
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not aligned, Assessing gender difference, Assessing Primary
PCI outcome, Assessing QTC dispersion on ECG, Assessing
TIMI risk score, Octogenarians, and grouping based on age,
Review of the procedure or Subsequent experiment on the
same study group. The PRISMA statement flow diagram
shown in Figure 1 highlights the aforementioned screening
process. The search was tailored to the final inclusion of
seven’2-38 studies for the complete assessment and analysis
into this systematic review scope.

Risk of Bias (RoB)
The risk of bias for each individual study was mostly
serious to critical (Table-1) as per the quality of evidence
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Fig.-1: PRISMA flow diagram showing the method of extraction of the manuscripts. From: Page MJ, McKenzie JE,
Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
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synthesis by using GradePro.3! We believe that the
retrospective and non-randomized nature of the included
studies is responsible for these results. Since most of the
studies used in this systematic review were observational
studies, it has contributed to significant confounding and
selection bias.

The scientific journals reported that the operators’ choice
to proceed with the preferred route of intervention (i.e.
TFA, or TRA) was heavily influenced by institutional
practice and the expertise of the individual cardiologist,
which would somewhat explain the bias present in the
studies. Moreover, a number of the included studies had
missing data for the other groups of interest, further
contributing to the overall bias.

Quality of evidence

From the quality of evidence analysis of the included
studies, we determined that seven observational studies
looking at the clinical endpoint has moderate certainty with
critical importance (Table-1).

For the two prospective observational studies looking at
the Vascular complication, there was a low level of
certainty and serious imprecision but important for
inclusion in the current evidence synthesis. Three of the
included observation studies were analyzing the
Vasospasm of the radial artery had a moderate level of
certainty and were critical for inclusion. Additionally,
studies that evaluated bleeding complications were also a
moderate level of certainty and critical for inclusion. One
of the researchers was looking into Vascular access failure,
and the article was assessed as having a moderate level of
certainty and critical for inclusion.

These included studies,?-38 there was a high risk of bias
in confounding factors due to the absence of
randomization. Additionally, the bias in the selection of
patients was observed in retrospective studies>® which is
typical of studies that are retrospective in nature. The
included cross-sectional33-3438 studies were also devoid
of all comparative groups and thus had low significance
to our study due to their small sample sizes. We determined
that the evidence provided by these studies (and the
included studies overall) was still of an acceptable quality
(Table 1).

Of the 7 included studies3238, 1 was a non-randomized
clinical trial, 1 was retrospective cohort studies, 1 was a
randomized interventional trial, 2 were cross-sectional
studies and 2 were prospective observational studies (Table
2). All studies were single-center studies (Table 2).
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Demographics characteristics: The reports age groups
were very young in most of the included studies, as
appeared, The mean age was found 50.18+9.35years in
Group I and 49.94+8.17 years in Group 1132 [32]; 58.2+9.9
in males and 53.6+8.9 in females®3; 49+50 in case group
and 50+70 in the control group®*, 50.3+11.4 years3>;
60.7+8.9 in radial group and 60.3+8.2 in the femoral
group3®; 55.04+10.49 in group 1 and 52.40+10 in group
237 53.49+9.9 in the bivalirudin and 52.99+8.9 in the
heparin group.

As reported by Kawsar et al Smoking was found in 60
(66.7%) in group I and 57 (63.3%) patients in group II).
Hypertension was found 55 (66.1%) and 56 (62.2%) in
group I and group II respectively. Diabetes mellitus was
found 27 (30%) and 30 (33.3%) in group I and group II
respectively. Dyslipidemia was found 62 (68.9%) in group
I 'and 58 (64.4%) in group II. Family history of CAD had
found 28 (31.1%) and 25 (27.8%) in group I and group II
respectively. The mean pulse rate was found 78.3+5.6/
min in group I and 80.6+7.8/min in group II. The mean
systolic blood pressure was 126.6+16.6 mmHg in group |
and 129.3£16.6 mmHg in group II. The mean diastolic
blood pressure was 79.0+8.8 mmHg in group I and
79.5+9.2 mmHg in group II. All baseline characteristics
were statistically insignificant in both groups3?. As
reported by Islam et al, among the studied population
36(75%) were Dyslipidemia, 35(73%) were hypertensive;
34(70.1%) patients were Diabetic, FH 11(23%), and
12(25%) were all male smoker33. Afroz et al analyzed
and compared the common risk factors for coronary artery
diseases between two groups. Smoking was found 13
(32.5%) in group I and 9 (22.5%) patients in group II and
statistically insignificant (p=0.31). Hypertension was
found 15 (37.5%) and 20 (50%) in group I and group II
respectively. The association was statistically insignificant
(p=0.26). Diabetes mellitus was found 18 (45%) and 22
(55%) in group I and group II respectively with statistically
insignificant (p=0.37) association®>. In the study by Khan
et al, there were no significant differences with regard to
age, gender, prior MI, prior PCI, and diabetes between
TRA and TFA3®. The baseline characteristics and
angiographic characteristics were well-balanced between

the two groups in the study of Igbal et al and Mostafa et
al3438

Additionally, Kawsar et all reported patients with chronic
stable angina were 41 (45.6%) and 38 (42.2%), NSTEMI
were 12 (13.3%) and 10 (11.1%) and STEMI were 37
(41.1%) and 42 (46.7%) in the group I and group II
respectively32. Islam et al reported the angiographic
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diagnosis of TVD 8(16.6%), DVD 6(25%), SVD 17
(35.4%), Normal Coronaries 8(16.6%), ISR or patent stent
5(10.4%), and severe Calcified disease 4(12%).33

Primary Outcomes: The composite outcome among the
included studies were the bleeding time, procedural time,
fluoroscopy time, ambulation time, and overall adverse
outcome. In their study, Kawsar et al found a mean
bleeding time of 3.42+0.33 min in group I and 3.56+0.30
min in group II. The mean clotting time was 6.48+0.6 min
and 6.78+0.5 min in group I and group II (not significant).
The mean procedural time was 37.44+5.13 min in group |
and 34.14+4.52 min in group I with statistically significant
differences (p=0.004). The mean fluoroscopy time was
21.62+4.11 min and 17.5542.78 min in group I and group
I respectively with statistically significant differences
(p=0.02). The mean hemostasis time was 7.58+1.11 min
and 15.59+3.33 min in group I and group II respectively
with statistically significant differences (p=0.005). The
ambulation time was 0.00+0.00 hours in group I and
15.84+4.89 hour in group II with statistically significant
differences (p=<0.001). Among the total procedural
complications, the number of patients who noticed arterial
spasms following puncture was 6 (6.7%) in group I and
none in group II with the statistically significant difference
(p=0.01).32

Islam et al reported the Fluoroscopic time in males
111.8£31.1 min and in females 123.8+23.9 min. Their
Fluro dose was 386+184.4 ml and 397.8+114.1 in the
respective groups.3? Igbal et al reported no significant
adverse effect of the drug used in their study. There were
no in-hospital and 30-day Major Adverse Cardiac Events
(cardiac death, spontaneous MI, target vessel
revascularization, and stroke) in any of the groups®*. Afroz
et al showed that bleeding occurred 1 (2.5%) in Group I
and 6 (15%) in Group II patients, Vascular complications
occurred in 1 (2.5%) and 5 (12.5%) patients Group I and
Group II respectively. No death was observed in Group I
and 3 (7.5%) patients died in group II. So the bleeding
and vascular complications were significantly occurred
in Group II than in Group I with a statistically significant
(p<0.05) association. The occurrence of other adverse
outcomes was not varied statistically significantly
(p>0.05). Out of 40 patients, 37.5% of patients in group
II experienced overall adverse outcomes, on the contrary,
15% of the patients in group I did have such experience.
So, the overall outcome was less in group I than group II
which is statistically significant (p<0.05).3

Khan et al found, compared to femoral access, diagnostic
CAG required relatively lower contrast volume though
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statistically not significant via radial access (70+34 vs.
72440 ml, p=0.267). Procedure time (25.2+10.7 vs.
26.946.8 min, p=0.735), fluoroscopy time (10.7+5.5 vs.
9.54+4.7 min, p=0.424) were almost similar in both access
for CAG [36]. They reported adhoc PCI was more frequent
in the radial group (n=54 out of 155, 34.8%) than in the
femoral group (n=44 out 0of 225, 19.6%) with p=0.01. The
stent was deployed in more than 90% of both groups. The
mean diameter of the stents was larger in the TFA group,
but no significant difference was detected with regard to
the mean number and total length of stents for each patient.
Contrast volume in between two groups was pretty similar
with p=0.226. The incidence of other secondary endpoints
was also not statistically significant. TRA was associated
with a lower rate of vascular complications and access
site-related bleeding. Major complications were limited
to 2 cases of acute renal failure and 1 cerebrovascular
event in the TFA group, and 1 case of acute renal failure
in the TRA group (p=NS). Three failed cases of TRA
necessitated crossover to TFA: One was due to the spasm
of the radial artery; two were due to the tortuosities of the
upper arms. There were no crossovers from TFA to TRA 3¢

Similarly, Shimu et al found most of the patients of both
groups had involvement of left anterior descending artery
(45% vs. 48.08%, respectively), right coronary artery
(30% vs. 25%, respectively), and left circumflex artery
(23.3% vs. 21.15%, respectively) as affected vessels3”.
The overall complications were commoner in group 1 than
in group 2 (35.6% vs. 22.2%, respectively), however, the
differences were not statistically significant (p = 0.097).
Regarding changes of vascular access, radial-to-femoral
was needed in 26.67% of group 1, but femoral-to-radial
access was done for only 1 (2.22%) of the study subjects.
Hematoma (4.44% in each group) and ecchymosis (2.22%
in group 2, none in group 1) were the major puncture-
related complications in both groups. Regarding post-
procedural complications, bleeding (8.89% and 4.44% in
group 1 and group 2 respectively) and arrhythmia (2.22%
in group 2, none in group 1) were the common post-
procedural complications in both groups but the bleeding
was more frequently seen in group 1 than in group 2.37

Mostafa et al found lesion characteristics, the groups were
almost homogeneous with Type-A lesion being higher in
either group. LAD followed by RCA PCI was common in
each group. Distribution of the number of treated lesions
per patient, number of stents per patient, stent length, and
width were similar among the study group (p>0.05). In
their study, the patients of the Bivalirudin group, as
compared to the UFH group, had a significantly lower
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incidence of Q-wave MI (0% vs.6 %; p=0.03) and major
bleeding (0% vs. 7%; p=0.007). The incidence of major
bleeding was also significantly lower in the Bivalirudin
group, as compared to the Heparin plus Eptifibatide group
(0% vs.6 %; p=0.03).38

Secondary Outcomes: As per Kawsar et al in group I, 0
(0.0%) and 4 (4.4%) in group Il had major hematoma with
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statistically significant differences (p=0.04). There were
5(5.7%) and 13 (14.4%) minor hematoma in group I and
group II with statistically significant differences
(p=0.04)32. The secondary outcomes of the included
studies have been summarized in Table-3.

The outcomes include major hematoma, ecchymosis,
catheter non-engagement, Artery-venous fistula, etc. A

Table-I11
Analysis of primary and secondary outcomes
Interest Variable Study TFA TRA TUA p-value
Procedural time (min) Kawsar et al32 34.14+4.52 37.44+5.13 - 0.0048
Khan et al3® 26.9+6.8 25.2+10.7 - 0.735
Fluoroscopy time (min) Kawsar et al’2 17.55+2.78 21.62+4.11 - 0.028
Islam et al33 - - M: 111.8+31.1
F: 123.8423.9
Khan et al3® 9.5+4.7 10.7+5.5 - 0.424
Hemostasis time (min) Kawsar et al32 15.59+3.33 7.58+1.11 - 0.0058
Ambulation time (hr) Kawsar et al32 15.84+4.89 0.00+0.00 - <0.001%
Arterial spasm following puncture (%) Kawsar et al32 0 6.7 - 0.01%8
Khan et al3° 0 0.65 - -
Access site bleeding (%) Kawsar et al’2 8.9 2.2 - 0.04%
Afroz et al® 15 2.5 0.04
Shimu et al*’ 8.89 4.44 - 0.391
Mostofa et al?8 4.01 - - -
Catheter non-engagement (%) Kawsar et al32 0 33 - 0.08™
Major hematoma (%) Kawsar et al32 4.4 0 - 0.04%
Shimu et al*’ 4.44% 4.44% - L.om
Minor hematoma (%) Kawsar et al32 14.4 5.7 - 0.04%
Mostofa et al38 2.78 - - -
Ecchymosis (%) Kawsar et al32 133 4.4 - 0.03s
Shimu et al3’ 0 2.2 - 0.16"
Vessel occlusion / complication (%) Kawsar et al32 0 5.7 - 0.028
Afroz et al3? 12.5 2.5 - 0.04s
Shimu et al?’ 0 0 - -
Mostofa et al?8 3 - - -
Artery-venous fistula Kawsar et al’2 0 0 - -
Shimu et al?’ 0 0 - -
Limb ischemia Kawsar et al’2 0 0 - -
Shimu et al?’ 0 0 - -
Duration of hospital stay (days) Kawsar et al32 2.54+0.62 1.64+0.42 - 0.01%
Afroz et al’? 6.3£2.9 44422 <0.001%
Adverse in-hospital outcome (%) Afroz et al3? 37.5 15.0 0.028
S/P CABG patients (%) Khan et al3° 59.21 40.79 - -
Pseudoaneurysm (%) Shimu et al3’ 0 0 - -
Stent thrombosis (%) Shimu et al3’ 2.22 6.67 - 0.31ms
Mostofa et al?8 0.31 - - -
Peri-procedural MI (%) Igbal et al?* Gr-1: 1.8%Gr-2: 5.45% - - P=0.0002°
Afroz et al’? 2.5 0
Mostofa et al?8 2.47 - - -
Death (%) Afroz et al’? 7.5 0 - 0.077s
Shimu et al*’ 222 0 - 0.161
Mostofa et al38 1.85 - - -

s=significant, ns=non-significant, Gr=Group
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head-to-head comparison was not made in the study
reported by Islam et al3® and Mostafa et al.’® However,
the majority of the included studies described the incidence
of procedure-related and post-procedural complication
rates.

Discussion:

The present systematic review of the published literature
summarized the evidence of the current practice of PCI in
the Bangladeshi population with the emphasis on practice
transformation for the producers’ access and synthesis of
the related primary and secondary outcomes. The
published evidence suggests that there is a transformation
of PCI access from traditional femoral to the radial route
in a selective population that required coronary
revascularization.

Transradial approach PCI has been increasingly used since
its first successful application in 1997 not only because of
the easier puncturing and hemostasis but also for the better
survival rate in certain patients.3*-*?> However, there is a
scarcity of publications on the practice of PCI via TRA in
the Bangladeshi population.

Our study showed a non-exhaustive search report of the
practice via TRA, as such, with the procedural and
periprocedural outcomes. Additionally, one report of using
ulnar access (TUA) also showed the use of another
possible PCl-access. The preliminary study in a local
center reported the use of ulnar artery approach site for
the invasive and interventional procedure. The authors
performed a transulnar procedure when they failed to
cannulate radial artery due to difficult or anomalous radial
courses or access through transradial artery was very
difficult due to significant radial artery abnormalities,
severe loops and curvatures, tortuous course, hypoplastic
artery, after failed puncture and repeated uses of the radial
artery. The authors suggested the use of TUA because,
even among dedicated radialist, the crossover rate can
reach more than 2%. Radial artery occlusion may occur
in 5% of patients at hospital discharge, preventing its reuse
in future procedures.*> However, the procedure time for
TUA was considerably longer compared to TRA and TFA.

The composite comparison of traditional TFA and TFA
showed multiple significant periprocedural and clinical
outcomes, namely, bleeding, hematoma, hemostasis time,
ambulation time, etc. Kawsar et al found no-time
ambulation for the TFA patient group suggesting a stronger
potential of the use of the access. However, the different
populations also showed such potential benefits in similar
comparative studies***. Hence, it’s a justified statement
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that when a study was conducted to evaluate the vascular
complications of trans-radial percutaneous coronary
intervention compared to the transfemoral percutaneous
coronary intervention in CAD patients, can suggest TRA
is safe in respect of procedural and post-procedural
vascular complications.

However, the quality-of-life measures were not
quantitively and qualitatively evaluated in any of the
studies, likewise measured by other studies.*® But indirect
evidence also suggests a TRA procedure leads to improved
quality of life after the procedure and thus gives much
comfort to the patient.3?

The use of TRA in the post-CABG group was an interesting
analysis and provides a wide spectrum use of TRA for
coronary revascularization. Patients with a history of
CABG usually have severe coronary lesions and are at
high risk of cardiovascular events. However, the report
was inconclusive for inclusion criteria of post-CABG
patients. Additionally, the overall procedure rate seems
higher, as the total number of surgical revascularization
patients from the author’s institute in the reported
publication does not match the ratio.*’-*8 Despite the fact
that the proportion of patients presenting with the acute
coronary syndrome and previous CABG surgery is
approximately13% internationally.*® This number will
continue to increase and patients with coronary grafts will
continue to make up a significant proportion of patients
undergoing acute or elective coronary angiography.>®

The present review poses some inevitable limitations.
Firstly, although the practice of using alternative access
for PCI, there is a scarcity of the number of publications.
The number of study patients included in each study is
also comparatively small and in the most instance are non-
randomized. Secondly, a head-to-head comparison
involving a larger population was never reported. Lastly,
the outcome parameters were not uniform across the
included studies. We suggest a multicenter clinical trial
with focused peri-procedural, clinical, and quality of life
outcomes comparison may add significant value to the
current practice.

Conclusion:

This systematic evidence showed that alternative access
for PCl is gaining popularity in adult Bangladeshi patients
requiring coronary revascularization. In addition to
conventional transfemoral, transradial, transulnar
approach is being used by some of the interventional
cardiologists. It’s a rational approach for the selective
population in coronary revascularization strategy.



A Scoping Review of The Percutaneous Coronary Intervention: Practice

Funding

This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors.

Acknowledgments
None

Declaration of conflicting interests

The authors declare that there is no conflict of interest.

References

1.

Barman, N., & Dangas, G. D. (2018). Transfemoral PCI skill: Use
it or lose it.....But #RadialFirst. Catheterization and
cardiovascular interventions : official journal of the Society for
Cardiac Angiography & Interventions, 92(5), 842-43. https://
doi.org/10.1002/ccd.27938

Badri, M., Shapiro, T., Wang, Y., Minges, K. E., Curtis, J. P., &
Gray, W. A. (2018). Adoption of the transradial approach for
percutaneous coronary intervention and rates of vascular
complications following transfemoral procedures: Insights from
NCDR. Catheterization and cardiovascular interventions :
official journal of the Society for Cardiac Angiography &
Interventions, 92(5), 835-41. https://doi.org/10.1002/ccd.27490

Kopin, D., Seth, M., Sukul, D., Dixon, S., Aronow, H. D., Lee,
D., Tucciarone, M., Pielsticker, E., & Gurm, H. S. (2019). Primary
and Secondary Vascular Access Site Complications Associated
With Percutaneous Coronary Intervention: Insights From the
BMC?2 Registry. JACC. Cardiovascular interventions, 12(22),
2247-56. https://doi.org/10.1016/j.jcin.2019.05.051

Valgimigli, M., & Gragnano, F. (2019). The Use of Radial Access
for Cardiac Catheterization: Slowly, But Yet it Moves. JACC.
Cardiovascular interventions, 12(22), 2257-59. https://doi.org/
10.1016/j.jcin.2019.06.052

Feldman, D. N., Swaminathan, R. V., Kaltenbach, L. A., Baklanov,
D. V., Kim, L. K., Wong, S. C., Minutello, R. M., Messenger, J.
C., Moussa, 1., Garratt, K. N., Piana, R. N., Hillegass, W. B.,
Cohen, M. G, Gilchrist, I. C., & Rao, S. V. Adoption of radial
access and comparison of outcomes to femoral access in
percutaneous coronary intervention: an updated report from the
national cardiovascular data registry (2007-2012). Circulation,
2013;127(23), 2295-2306. https://doi.org/10.1161/
CIRCULATIONAHA. 112.000536

Ratib, K., Mamas, M. A., Routledge, H. C., Ludman, P. F., Fraser,
D., & Nolan, J. Influence of access site choice on incidence of
neurologic complications after percutaneous coronary
intervention. American heart journal, 2013;165(3), 317-324.
https://doi.org/10.1016/j.ahj.2012.10.015

Damluji, A. A., Nelson, D. W., Valgimigli, M., Windecker, S.,
Byrne, R. A., Cohen, F., Patel, T., Brilakis, E. S., Banerjee, S.,
Mayol, J., Cantor, W. J., Alfonso, C. E., Rao, S. V., Moscucci, M.,
& Cohen, M. G. Transfemoral Approach for Coronary Angiography
and Intervention: A Collaboration of International Cardiovascular
Societies. JACC. Cardiovascular interventions, 2017;10(22),
2269-2279. https://doi.org/10.1016/j.jcin.2017.08.035

10.

11.

12.

13.

14.

15.

Faizus Sazzad & Arifur Rahman

Nelson, D. W., Damluji, A. A., Patel, N., Valgimigli, M.,
Windecker, S., Byrne, R., Nolan, J., Patel, T., Brilakis, E., Banerjee,
S., Mayol, J., Cantor, W. J., Alfonso, C. E., Rao, S. V., Moscucci,
M., & Cohen, M. G. Influence of operator experience and PCI
volume on transfemoral access techniques: A collaboration of
international cardiovascular societies. Cardiovascular
revascularization medicine including molecular
interventions, 2018;19(2):143-50. https://doi.org/10.1016/

j.carrev.2017.12.013

Sandoval, Y., Burke, M. N., Lobo, A. S., Lips, D. L., Seto, A. H.,
Chavez, 1., Sorajja, P., Abu-Fadel, M. S., Wang, Y., Poulouse, A.,
Gossl, M., Mooney, M., Traverse, J., Tierney, D., & Brilakis, E.
S. Contemporary Arterial Access in the Cardiac Catheterization
Laboratory. JACC. Cardiovascular interventions, 2017;10(22),
2233-2241. https://doi.org/10.1016/j.jcin.2017.08.058

Kolkailah, A. A., Alreshq, R. S., Muhammed, A. M., Zahran, M.
E., Anas El-Wegoud, M., & Nabhan, A. F. Transradial versus
transfemoral approach for diagnostic coronary angiography and
percutaneous coronary intervention in people with coronary artery
disease. The Cochrane database of systematic reviews, 2018;4(4),
CDO012318. https://doi.org/10.1002/14651858.CD012318.pub2

Nguyen, P., Makris, A., Hennessy, A., Jayanti, S., Wang, A., Park,
K., Chen, V., Nguyen, T., Lo, S., Xuan, W., Leung, M., & Juergens,
C. Standard versus ultrasound-guided radial and femoral access
in coronary angiography and intervention (SURF): a randomised
controlled trial. Eurolntervention: journal of EuroPCR in
collaboration with the Working Group on Interventional
Cardiology of the European Society of Cardiology, 2019;15(6),
€522-e530. https://doi.org/10.4244/E1J-D-19-00336

Michael, T. T., Alomar, M., Papayannis, A., Mogabgab, O., Patel,
V. G., Rangan, B. V., Luna, M., Hastings, J. L., Grodin, J.,
Abdullah, S., Banerjee, S., & Brilakis, E. S. A randomized
comparison of the transradial and transfemoral approaches for
coronary artery bypass graft angiography and intervention: the
RADIAL-CABG Trial (RADIAL Versus Femoral Access for
Graft Angiography and
Intervention). JACC. Cardiovascular interventions, 2013;6(11),
1138-44. https://doi.org/10.1016/j.jcin.2013.08.004

Coronary Artery Bypass

Kuno, T., Hirano, K., Abe, T., Imaeda, S., Hashimoto, K., Ryuzaki,
T., Yokokura, S., Saito, T., Yamazaki, H., Tabei, R., Kodaira, M.,
& Numasawa, Y. Trans-radial percutaneous coronary intervention
for patients with severe chronic renal insufficiency and/or on
dialysis. Heart and vessels, 2019;34(9), 1412-19. https://doi.org/
10.1007/s00380-019-01387-0

Yoshimachi, F., Kawamura, Y., Nagamatsu, H., Karasawa, Y.,
Murotani, N., & Kasai, S. Distal radial approach treating a left
main lesion during hemostasis of the forearm radial artery on the
same side in a case of unstable angina. Journal of cardiology
cases, 2021;25(1), 52-54. https://doi.org/10.1016/j.jccase.
2021.06.006

Oliveira, M., Navarro, E. C., & Caixeta, A. Distal transradial access
for post-CABG coronary and surgical grafts angiography and
interventions. Indian heart journal, 2021;73(4), 440-445. https:/
/doi.org/10.1016/j.1hj.2021.06.005

115



University Heart Journal

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

116

Lee, O. H., Roh, J. W., Im, E., Cho, D. K., Jeong, M. H., Choi, D.,
& Kim, Y. Feasibility and Safety of the Left Distal Radial Approach
in Percutaneous Coronary Intervention for Bifurcation
Lesions. Journal of clinical medicine, 2021;10(10), 2204. https:/
/doi.org/10.3390/jcm10102204

Kar, S., & Shah, A. Outcomes of Dorsal Distal Radial, Radial,
and Ulnar Artery Percutaneous Coronary Intervention With
Ultrasound Guidance in Acute Myocardial Infarction. Current
problems in cardiology, 2021;46(6), 100822. https://doi.org/
10.1016/j.cpcardiol.2021.100822

Iglesias, J. F., Degrauwe, S., Rigamonti, F., Noble, S., & Roffi,
M. Percutaneous Coronary Intervention of Chronic Total
Occlusions in Patients with Diabetes Mellitus: a Treatment-Risk
Paradox. Current cardiology reports, 2019;21(2), 9. https://
doi.org/10.1007/s11886-019-1091-2

Bravo, C. A., Hirji, S. A., Bhatt, D. L., Kataria, R., Faxon, D. P.,
Ohman, E. M., Anderson, K. L., Sidi, A. 1., Sketch, M. H., Jr,
Zarich, S. W., Osho, A. A., Gluud, C., Kelbak, H., Engstrem, T.,
Hofsten, D. E., & Brennan, J. M . Complete versus culprit-only
revascularisation in ST elevation myocardial infarction with multi-
vessel disease. The Cochrane database of systematic
reviews, 2017;5(5), CD011986. https://doi.org/10.1002/
14651858.CD011986.pub2

Chiang, A., Gada, H., Kodali, S. K., Lee, M. S., Jeremias, A.,
Pinto, D. S., Bangalore, S., Yeh, R. W., Henry, T. D., Lopez-Cruz,
G., Mehran, R., & Kirtane, A. J. Procedural variation in the
performance of primary percutaneous coronary intervention for
ST-elevation myocardial infarction: a SCAl-based survey study
of US interventional cardiologists. Catheterization and
cardiovascular interventions : official journal of the Society for
Cardiac Angiography & Interventions, 2014;83(5), 721-726.
https://doi.org/10.1002/ccd.25276

Sedhom, R., Megaly, M., Abraham, B., George, J. C., Kalra, S.,
& Janzer, S. Transulnar Versus Transradial Access for Coronary
Angiography and Percutaneous Coronary Intervention: A Meta-
Analysis of Randomized Controlled Trials. Cardiovascular
revascularization medicine
interventions, 2021;26:39-45.
j.carrev.2020.11.001

Nasrin, S., Islam, S. I., Cader, F. A., & Haq, M. M. Outcome of
Elderly Population Undergoing Primary PCI in a Tertiary Hospital
in Bangladesh. Ibrahim Cardiac Medical Journal, 2021;10(1-2):
18-26. https://doi.org/10.3329/icmj.v10i1-2.53999

Siddiqui, M. K. R., Karmakar, P. K., Nabi, S., Hossain, M. A.,
Faroque, S. M. O., Khuda, C. M. K. E., Karmaker, P., Datta, R.
K., Ahsan, M. M., & Khan, M. M. H. Association of Body Mass
Index with In-Hospital Left Ventricular Failure after Percutaneous

including molecular
https://doi.org/10.1016/

Coronary Interventions. Bangladesh Heart Journal, 2018;33(1):
39-46. https://doi.org/10.3329/bhj.v3311.37024

Cader, F. A., Rahman, A., Rahman, M. A., Zaman, S., Arefin, M.
M., Reza, A. T., Matin, M. A., Islam, M. S., Afroz, F., & Md Jafor,
A. H. Comparison of Short-term Outcomes of Percutaneous
Coronary Intervention between Young Male and Female Patients
with Acute Coronary Syndrome. Bangladesh Heart Journal,
2018;33(1), 1-9. https://doi.org/10.3329/bhj.v33i1.37015

Islam, A. W., Munwar, S., Reza, A., Talukder, S., Bhuiyan, A. H.,
Ahmed, T., Haider, Z., & Ahmed, S. Percutaneous Coronary

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Vol. 18 No. 2, July 2022

Intervention of Saphenous Vein Graft in Post-CABG Patients-
Experience at a Tertiary Cardiac Centre. Bangladesh Heart
Journal, 2020;35(1), 6-13. https://doi.org/10.3329/bhj.v35i1.
49137

Rahman, M. A., Rahman, A., Uddin, S. N., Islam, M. A. M.,
Chowdhury, T. A., & Ahmed, F. Clinical Outcomes of Percutaneous
Coronary Intervention in Octogenarians. Cardiovascular Journal,
2018;10(2):121-125. https://doi.org/10.3329/cardio.v10i2.36278

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA
Group. Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS medicine, 2009;6(7):
€1000097. https://doi.org/10.1371/journal.pmed.1000097

Bangladesh Journals Online (BanglaJOL). Database of journals
published in Bangladesh, Established by INASP in 2007. Managed
by Bangladesh Academy of Sciences. Available online at: https:/
/www.banglajol.info/index.php/index/about

Higgins JP, Green SR. Assessing risk of bias in included studies.
Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1. 0; 2011. Available from: https://handbook-5-

1.cochrane.org/

Higgins J. Cochrane handbook for systematic reviews of
interventions. Version 5.1. 0 [updated March 2011]. The Cochrane
Collaboration. Available from: https://handbook-5-1.cochrane.org/

Sterne J, Higgins J, Reeves B. on behalf of the development group
for ACROBAT-NRSI. A Cochrane Risk Of Bias Assessment Tool:
for non-randomized studies of interventions (ACROBAT-NRSI),
Version 1.0. 0, 24 September 2014. 2015. Available from http://
www.bristol.ac.uk/population-health-sciences/centres/cresyda/

barr/riskofbias/robins-i/acrobat-nrsi/

Kawsar, A. R., Uddin, M. J., Momen, A., Chowdhury, T. A.,
Karmoker, K. K., Kundu, S. K., Hoque, M. M., Roy, S. S.,
Howlader, A. K., & Matin, M. A. Comparison of Vascular
Complications in Patients with Percutaneous Coronary
and  Trans-femoral
Approach. Bangladesh Heart Journal, 2019;34(2), 86-91. https:/
/doi.org/10.3329/bhj.v34i2.44438

Intervention by Trans-radial

Islam, A. W., Bhuiyan, A. H., Munwar, S., Islam, N., Siddique, A.
B., Yousuf, 1., Ahmed, T., Talukder, S., Reza, A., & Alam, M.
Safety and Efficacy of Trans-Ulnar Coronary Intervention.
Cardiovascular Journal, 2018;11(1), 5-9. https://doi.org/
10.3329/cardio.v11i1.38235

Igbal, S. M., Ahsan, S. A., Jahan, K. A., & Eva, S. N. Effectiveness
of Ranolazine to Prevent Myocardial Injury During Elective
Percutaneous Coronary Intervention. Anwer Khan Modern
Medical College Journal, 2019;10(1), 43-49. https://doi.org/
10.3329/akmmcj.v10i1.43664

Afroz, F., Uddin, M. J., Khalquzzaman, M., Ullah, M., Siddiqui,
M. K. R., Ahmed, S., Khair, A., Islam, M. R., Arefin, M. M.,
Cader, F. A., & Rahman, M. A. Comparison of In-Hospital
Outcomes of ST Elevation Myocardial Infarction in Patients
Undergoing Transradial and Transfemoral Primary Percutaneous
Coronary Intervention. Cardiovascular Journal, 2019;11(2):98—
104. https://doi.org/10.3329/cardio.v11i2.40408



A Scoping Review of The Percutaneous Coronary Intervention: Practice

36.

37.

38.

39.

40.

41.

42.

Khan, S. R., Kabir, C. S., Chowdhury, M. Z., Igbal, M. J., Haq,
M. M., Ali, M. L., & Karim, M. R. Comparison of Left Radial
Versus Femoral Approaches for Coronary Procedures in Patients
with Previous Coronary Artery Bypass Grafts. Anwer Khan
Modern Medical College Journal,2019;10(1):11-16. https://
doi.org/10.3329/akmmc;j.v10i1.43653

Shimu, 1. J., Alam, M. B., Islam, A. M., Asaduzzaman, K., Khan,
A., & Khoda, M. M. E. Safety and Efficacy of Trans-Radial
Percutaneous Coronary Intervention — Experience in a Tertiary
Level Hospital of Bangladesh. Cardiovascular Journal,
2020;13(1):46-51. https://doi.org/10.3329/cardio.v13il. 50564

Mostofa, A. G., Parvin, T., Mandal, M., Biswas, P. K., Bhowmik,
G. C., Farugq, F., & Ahsan, S. A. Comparison of anti-thrombotic
strategies using Bivalirudin, Heparin plus Eptifibatide, and
Unfractionated Heparin Monotherapy for acute coronary syndrome
(ACS) patients undergoing percutaneous coronary intervention
(PCI): A single-center observational stu. University Heart
Journal, 2021;17(2):91-98. https://doi.org/10.3329/uhj.v17i2.
54364

Lee, P, Brennan, A. L., Stub, D., Dinh, D. T., Lefkovits, J., Reid,
C. M., Zomer, E., & Liew, D. Estimating the economic impacts
of percutaneous coronary intervention in Australia: a registry-based
cost burden study. BMJ open, 2021;11(12): e053305. https://
doi.org/10.1136/bmjopen-2021-053305

Bhardwaj, B., Gunzburger, E., Valle, J. A., Grunwald, G. K.,
Plomondon, M. E., Vidovich, M. L., Aggarwal, K., & Karuparthi,
P. R (2021). Radial versus femoral access for left main
percutaneous coronary intervention: An analysis from the Veterans
Affairs
Catheterization and cardiovascular interventions :

Clinical, Reporting, and Tracking Program.
official
Jjournal of the Society for Cardiac Angiography & Interventions,
10.1002/ccd.30024. Advance online publication. https://doi.org/

10.1002/ccd.30024

Hamon, M., Pristipino, C., Di Mario, C., Nolan, J., Ludwig, J.,
Tubaro, M., Sabate, M., Mauri-Ferré, J., Huber, K., Niemela, K.,
Haude, M., Wijns, W., Dudek, D., Fajadet, J., Kiemeneij, F.,
European Association of Percutaneous Cardiovascular
Interventions, Working Group on Acute Cardiac Care of the
European Society of Cardiology, & Working Group on Thrombosis
on the European Society of Cardiology. Consensus document on
the radial approach in percutaneous cardiovascular interventions:
position paper by the European Association of Percutaneous
Cardiovascular Interventions and Working Groups on Acute
Cardiac Care** and Thrombosis of the European Society of
Cardiology. Eurolntervention : journal of EuroPCR in
collaboration with the Working Group on Interventional
Cardiology of the European Society of Cardiology, 2013;8(11):
1242-51. https://doi.org/10.4244/E1JV8I11A192

Frangos, C., & Noble, S. (2011). How to transform you into a
radialist: literature review. Cardiovascular Medicine
2011;14(10):277-82. https://doi.org/10.4414/cvm.2011.01618

43.

44,

45.

46.

47.

48.

49.

50.

Faizus Sazzad & Arifur Rahman

Stella, P. R., Kiemeneij, F., Laarman, G. J., Odekerken, D.,
Slagboom, T., & van der Wieken, R. Incidence and outcome of
radial artery occlusion following transradial artery coronary
angioplasty. Catheterization and cardiovascular diagnosis,
1997;40(2):156-158. https://doi.org/10.1002/(sici)1097-
0304(199702)40:2<156::aid-ccd7>3.0.c0;2-a

Bajaj, A., Pancholy, S., Sothwal, A., Nawaz, Y., & Boruah, P.
Transradial Versus Transfemoral Access for Percutaneous
Coronary Intervention of Unprotected Left Main Coronary Artery
Stenosis: A Systematic Review and Meta-Analysis.
Cardiovascular revascularization medicine : including molecular
interventions, 2019;20(9):790-98. https://doi.org/10.1016/

j.carrev.2018.10.025

Ferrante, G., Rao, S. V., Jiini, P,, Da Costa, B. R., Reimers, B.,
Condorelli, G., Anzuini, A., Jolly, S. S., Bertrand, O. F., Krucoff,
M. W., Windecker, S., & Valgimigli, M. Radial Versus Femoral
Access for Coronary Interventions Across the Entire Spectrum of
Patients With Coronary Artery Disease: A Meta-Analysis of
Randomized Trials. JACC. Cardiovascular interventions,
2016;9(14), 1419-1434. https://doi.org/10.1016/j.jcin.2016.
04.014

Wein, B., Zaczkiewicz, M., Graf, M., Zimmermann, O., Gori, T.,
Nef, H. M., Kastner, J., Mehilli, J., Richardt, G.,, Wohrle, J.,
Achenbach, S., Riemer, T., Hamm, C., & Torzewski, J (2021). No
difference in 30-day outcome and quality of life in transradial
versus transfemoral access - Results from the German Austrian
ABSORB registry (GABI-R). Cardiovascular revascularization
medicine : including molecular interventions, S1553-
8389(21)00749-1. Advance online publication. https://doi.org/
10.1016/j.carrev.2021.11.022

Systematic Review and Pooled Meta-analysis of the Current Status
of Coronary Revascularization Surgery in Bangladesh. Bangladesh
Heart Journal, 2021;35(2):87-99. doi:10.3329/bhj.v35i2.52894

Sazzad, F., Ganesh, G, Cheekoty, P., Veerappan, M., & Kofidis,
T. Impact of avoiding cardioplegic arrest on clinical outcome in
patients undergoing CABG in Bangladesh: a systematic review
and meta-analysis. Indian Journal of Thoracic and
Cardiovascular Surgery, 2021;37(2), 153-63. doi:10.1007/
s12055-020-01054-4

Bertrand, O. F., Rao, S. V., Pancholy, S., Jolly, S. S., Rodés-Cabau,
J., Larose, E., Costerousse, O., Hamon, M., & Mann, T. Transradial
approach for coronary angiography and interventions: results of
the first international transradial practice survey. JACC.
Cardiovascular interventions, 2010;3(10):1022-31. https://
doi.org/10.1016/j.j¢in.2010.07.013

Oliveira, M., Navarro, E. C., & Caixeta, A. Distal transradial access
for post-CABG coronary and surgical grafts angiography and
interventions. Indian heart journal, 2021;73(4):440-45. https://
doi.org/10.1016/5.1hj.2021.06.005

117



