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PERCUTANEOUS CORONARY INTERVENTION FOR ACUTE ST SEGMENT
ELEVATION MYOCARDIAL INFARCTION

Amna Rashdi, Ayaz Ahmad, Jahanzab Ali, Ahmad Usman, Syed Khurram Shahzad, Atiq Ur Rahman
Army Cardiac Center Lahore/National University of Medical Sciences (NUMS) Pakistan

ABSTRACT

Objective: An experience to evaluate the outcomes, feasibility, effectiveness and safety of transradial approach
practice in patients undergoing primary percutaneous coronary intervention for acute ST elevation Myocardial
infarction in Army Cardiac Centre.

Study Design: Descriptive cross-sectional study.

Place and Duration of Study: Army Cardiac Centre, Lahore, from Jan 2020 to Mar 2020.

Methodology: All patients undergoing primary percutaneous coronary intervention via transradial approach
for acute ST elevation Myocardial infarction were included. Informed consent was taken signed. Demographic
characteristics, risk factors, time variables like arterial access time, door to balloon time and procedural success
was determined.

Results: Out of enrolled patients in study, frequency of males and females were 49 (82%) and 9 (18%) respecti-
vely. The mean age was 57 + 10.86 years ranging from 30 to 75 years. On admission, 25 (50%) were hypertensives,
20 (40%) had diabetes and 18 (36%) were smokers. The initial choice for primary percutaneous coronary inter-
vention was transradial approach in all patients, right side 49 (98%) and left side 1 (2%). Due to failure to achieve
radial access transfemoral and homolateral ulnar approach was adopted 2 (4%) and 1 (2%) respectively leading
to 96% success and 4% failure for transradial access. The main infarcted artery was LAD 31 (62%) followed RCA
15 (30%) Time to arterial access time was 2 mins, door to balloon 34 mins. Eighty percent complication free trans-
radial approach was achieved, 8 (16%) patients had pain and 2 (4%) developed hematoma.

Conclusion: Our results proved Transradial approach for primary PCI as a safe, feasible and cost effective
procedure.

Keywords: Primary percutaneous coronary intervention, ST elevation myocardial infarction, Transradial
approach.
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INTRODUCTION

Cardiovascular diseases (CVD) are main of
cause of mortality and morbidity globally. The
incidence of the diseases is increasing day by day.
In 2015, approximately 17.7 million people died
from Coronary Artery disease (CAD) which ma-

exception and there is epidemiological transition
occurred making CVD as main cause of sudden
death3. Among CAD, ST elevation myocardial in-
farction (STEMI) is a major concern highlighting
to 56% cause of total acute myocardial infarction
cases in Pakistan and 25-40% of STEMI in acute

kes 31% of death population worldwide. It is exp-
ected that till 2030, 43.9% of population in United
States is at risk of developing cardiac diseases!.
Similar is the case in other countries like in Saudi
Arabia, the united Arabic Emirates, Bahrain and
Qatar where rate of mortality due to CVD is 42%,
38%, 32% and 23% respectively?2. Pakistan is of no
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coronary syndrome cases worldwide*5.

The main goals required in the management
of STEMI is early diagnosis and adopting rapid
appropriate choice of reperfusion. Several studies
have shown that achieving such targets resulted
in better outcomes and decreased rate of fatality®.
According to recent guidelines of reperfusion,
Primary Percutaneous coronary Intervention
(PPCI) is the standard option of treatment in
acute STEMI78. PPCI is defined as a procedure to
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intervene for diseased culprit artery within 12
hours of chest pain with no thrombolysis earlier.

The next important step in the management
of Acute STEMI after diagnosing and planning
for reperfusion mode is choice of access site
for PPCI. There are various routes femoral, brac-
hial, ulnar, transradial and distal radial artery
via snuff box for cardiac catheterization, most
commonly used method for PPCI is transfemoral
worldwide. The transfemoral access (TFA) in
intervention cardiology is preferred because of
limited use of contrast material, reduce radiation
time and easy accessibility. However, from the
last two decades, transradial access (TRA) is gain-
ing popularity and due to its reduced vascular
complications and better outcomes in acute
STEMI. It has been reported in several trials that
there is lower risk of bleeding with anticoag-
ulation in STEMI patients with TRA than TFA10-12,

TRA was first described by Dr. Lucein Cam-
peau for diagnostic purpose in 1989 and in 1993,
Dr. Ferdinand Kiemeneij used this technique for
intervention®. According ESC guidelines of rep-
erfusion, TRA is class II A, level B recommen-
dation for PPCI#*. TRA has many advantages
which favours the transition from TFA in angio-
plasty. TRA has lower bleeding risks leading
to hematoma, pseudo hematoma, low cost, early
discharge and reduced fatality. Irrespective of
convincing evidences favouring TRA, there is
disparity in adopting this approach across the
world. As per latest literature review In United
States of America TRA is being opted for PPCI
nowadays but its preference depends on inter-
ventionist, cardiac center and geographic loca-
tion. Radial Artery access is more commonly
used in Northeast and Midwest as compared to
West and South Americal>. The rationale for
underuse of TRA is multifactorial but delayed
door to balloon time D2BT is a crucial factor.

TRA is more practiced in middle East and
Asian countries. Numerous international studies
validated the feasibility of TRA in STEMI with
PPCI facility centres. Radial vs femoral access for
coronary intervention (RIVAL) trial provides
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evidence in favour of TRA. Our centre has
recently started to offer PPCI to all suitable
candidates presenting with acute STEMI. TRA is
preferred in routine due to well experienced and
trained operators comfortable with this approach.
This study aims to share the experience of Radial
access in PPCI encouraging this route due to less
bleeding complications irrespective of intake of
strong antiplatelets and anti-thrombotic. It also
helped us to highlight the fact of its practicability
in developing countries like Pakistan due to its
safety and cost effectivity. To our knowledge non
of the study has been done in Lahore so far.

METHODOLOGY

A descriptive cross-sectional study was con-
ducted from January 2020 to early March 2020
in Army Cardiac Center, Lahore, after approval
from institutional ethical committee. All appro-
priate patients suffering from acute STEMI pre-
senting to Emergency Room was offered PPCI
considering it as a gold standard treatment as
well as thrombolysis with all pros and cons to
educate and help them opt a better option for
them. Candidates in acute STEMI for PPCI were
as follows!. ST segment elevation on ECG with
>Imm in two or more contiguous limb leads or
>2mm in two or more contiguous precordial
leads 7.2. presented with typical chest pain <12
hours without a previous history of thrombolytic
therapy. PPCI procedure is also explained to the
patient or accompanying attendants. Those who
chose PPCI were included in this study after
informed written consent. Other inclusion factors
involve participants with positive Allen's sign for
transradial Primary Percutaneous intervention
(TR-PCI). Exclusion criteria for this study was.
STEMI Patients contraindicated candidates for
PPCI2. Negative Allen’s test’. Impalpable radial
artery.

The preference of Right of left radial comp-
letely depended of the operator’s choice. The
patient lied in supine position on the table of
catherization lab with trapezoid shaped board.
The board is usually light weight made of fiber-
glass placed at shoulder level. Patient was
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prepared with right arm exposed and abducted
at 70% and hyperextended wrist. Appropriate
Aseptic measures were taken before starting the
procedure. Next radial artery was palpated, and
2-3 ml of 1% lidocaine was administered as local
anesthesia. Puncture was performed with 21G to
22G puncture needle at 30-45 degree. 5-F or 6F
radial Artery (RA) sheath was inserted after that.
Heparin Injection of 5000 I.U were given after
successful injection. Under fluoroscopy catheters
and guidewires were passed through radial
artery during PPCI.

All candidates for primary coronary interv-
ention received tablet Aspirin 300 mg, clopido-
grel 600 mg, high dose statins, heparin according
to weight, two boluses of glycoprotein IIB IIIA
inhibitor followed by its infusion. Drug eluting
stents (DES) were preferred, however Bare metal
stents were also an option and used as per
operator's discretion or circumstances. Following
drugs like intracoronary nitroglycerine, adeno-
sine, verapamil was used as per requirement to
tackle any situation including spasm or no flow
phenomena. Only culprit artery is treated, and
staged PCI was planned for future.

Patients demographics including age, gender
with detailed clinical history was taken. Co-mor-
bid like hypertension, diabetes mellitus type II,
smoking, hyperlipidemia was monitored. Diabe-
tes mellitus was considered positive with HBAlc
>6.5%. Hypertensives were those on anti hyper-
tensives for at least 6 months. Hyperlipidemia
was considered in those patients with total cho-
lesterol >200 mg/dl, high density lipoproteins
<40 mg/dl, Low density lipoprotein >100 mg/dl
or triglyceride >150 mg/dl.

Angiographic details including main culprit
artery for the event, number of stent and type of
stents. Procedural data includes time for arterial
puncture access time, door to balloon time and
procedural success. Arterial time is defined as
time from arterial puncture to sheath insertion.
Door to balloon time is from presentation of
STEMI patient to ER to pass through the lesion
from culprit artery and balloon insertion.
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procedural success of PCI was defined as achie-
ving Thrombolysis in Myocardial infarction flow
grade 3 in infarcted artery or <10% residual ste-
nosis, however procedural success for transradial
approach is completion of procedure through
Radial artery. Hematoma is clinical presentation
of bleeding from the access site during puncture,
wire insertion or after use anti platelets or anti
coagulants. All patients were shifted to Cardiac
Care Unit (CCU-1) for strict observation and
discharged after 24 hours.

RESULTS

During the study period, a total of 50 pati-
ents underwent primary PCI for acute STEMI. All
these patients were approached for transradial
access initially, 49 (98%) through right side while
1 (2%) via left side. Due to failure to access throu-
gh radial side, transfemoral (4%) and homolateral
ulnar site (2%) was adopted making successful
radial approach by 96% with 4% failure fig-1.

Males represented 82% while females were
18% of total which revealed comparatively higher

96%

100

M Success
80

m Failure
60
40

20
4%

0

Figure-1: Description of success rate of transradial
approach (n=50).

Table-I: Demographic and risk factors (n=50).

| n (%)
Gender
Male 41 (82%)
Female 09 (18%)
Hypertension 25 (50%)
Diabetes Mellitus Type II 20 (40%)
Smoking 18 (36%)
Family History 12 (24%)
Dyslipidemia 9 (18%)
Previous History of CAD 3 (6%)
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burden of STEMI in males. The mean age was 57
+ 10.86 years ranging from 30 to 75 years. Demo-
graphic and risk factors were presented in table-L
Showing Hypertension as the main risk factor
(50%) and diabetes mellitus as second most com-
mon risk for STEMI. The mean arterial access
time is 2 minutes while mean door to balloon
time was 34 minutes. The angiographic and pro-
cedural findings are depicted in table-II.

Table-II: Angiographic and procedural findings
(n=50).

| _n(%)

Vascular Access

Transradial Approach (Initial choice) n=50

Right 49 (98%)

Left 1(2%)
If radial access fails, next choice

Transfemoral 2 (4%)

Homolateral Ulnar 1(2%)
Infarcted related coronary artery

Left Anterior Descending (LAD) 31 (62%)

Left Circumflex (LCX) 4 (8%)

Right Coronary (RCA) 15 (30%)
Types of Stent

Drug eluting stent (DES) 50 (100%)

Bare metal stent (BMS) 0 (0%)
Number of Stents

1 48 (96%)

2 2 (4%)

The most common artery involved was Left
anterior descending artery (62%) followed by
Right coronary artery (30%). Drug-eluting stent
was used in all patients. Majority of them
had one (96%) while only two patients required
2 stents placed in infarcted culprit artery. In
procedural success was 100% with Post PCI TIMI
flow 1III fig-2.

There was 80% complication free radial
approach, only 8 patients (16%) complaints of
pain after procedure, 2 (4%) had hematoma less
than 5cm and no major bleeding complication
leading to blood transfusion fig-3.

DISCUSSION

Primary PCI was first introduced by
American Cardiologist, Geoffrey Hartzler, in
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1983. Primary PCI is now considered as the stan-
dard option of mechanical reperfusion for acute
myocardial infarction necessitating experienced
interventional cardiologists, cardiac surgical back

Figu2: Proced
up and 24 hours/7 days catherization facilities?”.

PPCI is offered to patient who presents to
PCI capable setting within 90 minutes of typical
chest pain or could be transferred to PCI capable

50
B80%

40

30

20

10 16%

0 I
Complication Pain Hematoma Major

Free

Figure-3: Description of complications (n=50).

setting within 120 minutes. If PPCI couldn’t be
performed, then fibrinolytic therapy should be
administered within 30 minutes’s.
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According to 2015 guidelines of management
of Acute STEMI by European Society of cardio-
logy, PPCI is class 1 indication for treatment
of STEMI and favours transradial approach as
access site for the procedures. Conventionally,
transfemoral approach is better option for inter-
ventionists. The main reason for their choice was
better support by femoral artery for heavy wires,
rota-ablation, kissing balloon and crush techni-
ques. However, in primary PCI there are less
likely chance of such bulky calcific lesions or
complex bifurcations which need such techniques
or equipment. Therefore, radial approach gained
popularity and proved to be a safe option for
PPCIL Our institution Army Cardiac center is a
high-volume center for Myocardial infarction
patients where we have recently started to offer
all appropriate patients PPCI via radial Artery
access and proved to be a safe and effective app-
roach with 96% success rate and 80% compli-
cation free procedure outcomes of TRA. Such
result corelates with HORIZON-AMI trial which
showed advantage of TRA and less event free
primary PCI procedure?®.

In the current study we adopted to approach
all patients with radial artery preferably right
side. Only in one patient we need to switch to
left radial artery because she had a wound with
infective granulation tissue visible on right wrist
and distal forearm. Procedure was done success-
fully from left side as well. Several data from
published study showed that there is not much
difference in the success rate from right or left
side approach?. Anyhow, left radial access is fav-
ourable in certain patients who have propensity
of radial artery tortuosity like people thin lean
body, short stature, female gender and elderly
patients?l. On the other hand, in the present
study, failed radial artery access leads to switc-
hing to transfemoral and homolateral ulnar app-
roach (4% v/s 2%) Jing et al, demonstrated the
main cause for failure of transradial approach
includes unsuccessful radial artery puncture
(30%) followed by vascular abnormality (47%)
and catheter related hinderance (23%)22.
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Primary PCI bleeding complications may
lead to worse outcomes including higher inci-
dence of morbidity and mortality. The main rea-
son for bleeding could be due to administration
of high dose of anticoagulants or access site rela-
ted bleeding which accounts for half of the causes
of bleeding. Strong correlation between bleeding,
mortality and ischemia related complications
have drawn attention to adopt appropriate strate-
gies to avoid such incidences. Among novel appr-
oaches TRA significantly decreases bleeding risk.
In our study there was 0% major bleed requiring
blood transfusion however hematoma (<5cm)
was evident in 4% patients which resolved after
local compression. Numerous renowned trials
including Rival, Rifle-Staecs, Matrix, Stemi Radial
proved major reduction in bleeding events, vas-
cular site complications and all cardiac and other
mortality downgrading in TRA as compared
TFAZ,

Pain at the site of vascular access is the only
main complication which occurred in our study
group i.e. 16% which resolved with painkillers.

The main criticism encountered for radial
artery access has always been expecting to be
“delayed door to balloon (D2B) time'. Haq et al,
2015 demonstrated in their study that there is
longer D2B time in TRA as compared to TFAZ,
and this was the vital reason for cardiologist
to be reluctant to adopt TRA. According to Joint
Commission on Accreditation of Healthcare Org-
anization, the main goal to achieve in PCI centre
should be less than 90 minutes in order to salvage
myocardium and better outcomes?+25. But with
the passage of time, practice and expertise in
operators, this time had been reduced. As in 2010,
it was 64 mins, then a local study conducted in
Rawalpindi, 2014 showed 54.1 minutes 26 and
now in our study it is 34 minutes 2020.

The limitation of our pilot study is relatively
small population size from a single centre. In
future large-scale studies are required toelucidate
our results. Additionally, common complication
from Radial artery occlusion after procedure
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before discharged is unnoticed and need to be
addressed.

CONCLUSION

Our study highlighted the fact that TRA is an

easy and safe approach which showed outstan-
ding results in our set up, in terms of less blee-
ding, early ambulation, less hospital stay leading
to cost effectivity for patient as well as for hos-
pital.
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