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In-hospital Outcomes in Patients Undergoing
Percutaneous Coronary Intervention in Peri-urban Area

Hospital Without Cardiac Surgery Backup
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ABSTRACT:

Introduction: In centers without cardiac surgery backup, current guidelines recommend to conduct emergency
percutaneous coronary intervention and discourage elective percutaneous coronary intervention. The objective
of study was to evaluate the feasibility and safety of percutaneous coronary intervention in patients with stable
coronary artery disease, acute coronary syndrome and ST segment elevation myocardial infarction in periurban
area of Nepal without on-site cardiac surgical facilities. Methods: This retrospective single-centered study was
done at College of Medical Sciences, Bharatpur, Nepal. The study included 600 patients who underwent
percutaneous coronary intervention in the cardiology department cath lab from January 2014 to March 2020.
Patients were evaluated for in-hospital outcomes, procedural success and post percutaneous coronary
intervention complications within seven days of hospital stay. Results: Seventy percent (n=420) of percutaneous
coronary intervention was emergency percutaneous coronary Intervention for acute coronary syndrome and 30%
(n=180) of percutaneous coronary intervention was done as elective percutaneous coronary intervention for
stable angina. Procedural success was 98% (n=176) for elective percutaneous coronary intervention and 93%
(n=390) for emergency percutaneous coronary intervention. Sixteen percent (n=96) patients developed acute
kidney injury, six percent (n=36) of patients developed pulmonary edema and cardiogenic shock respectively,
2% (n=12) patients developed post percutaneous coronary intervention myocardial infarction, 3% (n=18)
patients developed bleeding complications, 0.5% (n=3) patients developed stroke and death rate was 3% (n=18).
Conclusion: Percutaneous coronary intervention can be done with comparable and acceptable safety in
peri-urban area hospital of Nepal without cardiac surgery backup with dedicated and experienced team.

Keywords: Cardiac Surgery, Percutaneous Coronary Intervention, Post Percutaneous Coronary Intervention
Complications.

INTRODUCTION:
Percutaneous Coronary Intervention (PCI), first
introduced by Grüntzig in 1977 has been the
main treatment for coronary artery disease.[1]
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Cardiovascular diseases (CVDs) are the leading
cause of death worldwide currently affecting
low- and middle-income nations
disproportionately.[2] In 2017, 26.9% of total
deaths in Nepal was due to CVDs.[3] The most
risky complications of PCI are myocardial
infarction, stroke, death and emergency coronary
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artery bypass graft surgery (CABG).[4]

Over the last few years these risks have been
significantly decreased with the development of
new stents, drugs and most importantly the
improved operator skills.[4] The requirement for
doing emergency CABG has reduced
significantly from 6% to 10%, during the period
of balloon angioplasty, to 0.1% to 0.4% in recent
time of stenting due to advancement in
equipments, skills, adjunctive drugs, and
operator experience.[5]

American Heart Association Percutaneous
coronary intervention guidelines 2011,
recommended emergency/urgent PCI be
conducted by experienced operator in hospital
with on-site cardiac surgery back up.[5,6] The
guideline was updated in 2014 with the
recommendation to perform emergency PCI only
with the organized plan to shift the patients to
nearest cardiac surgery facility if required and
discouraged to perform elective PCI in centers
without cardiac surgery backup.[5,6] However,
there are several data suggesting no major
differences in outcomes of emergency/elective
PCI among hospitals with or without cardiac
surgery backup.[7] Improved safety profile and
low complication rate has encouraged to develop
PCI facility in hospitals without cardiac surgery
backup and treatment modality in community
and periurban hospital for ST-elevation
myocardial infarctions is being upgraded to
primary PCI which has proven superiority over
thrombolysis.[8] Early reperfusion in case of
Acute Coronary Syndrome has major impact in
survival with decrease in infarct size and
complications. Starting the therapy to reperfuse
the myocardium in Acute Coronary Syndrome
within the certain window period is the mainstay
to ensure better prognosis. This fact has
contributed the tendency to develop the PCI
facility in hospitals without cardiac surgery
backup.[9] Hence, we evaluated in-hospital
outcomes in patients undergoing PCI in hospital
without cardiac surgery backup

METHODS:
A descriptive observational study was conducted
in the Cardiology Department of College of
Medical Sciences (COMS), Bharatpur, Nepal
after an approval was received from Institutional
Review Committee (IRC protocol number: 287)
of the same institute. The study included all the
patients who underwent PCI in cardiology
department of COMS after 2014. Rescue PCI
after thrombolysis and balloon angioplasty
patients were excluded. Retrospective data of the
patients who underwent PCI in this institution
from January 2014 to March 2020 were
collected. A total of 600 patients had undergone
PCI from January 2014 to March 2020.
Altogether, 700 coronary vessels were stented
with 740 stents.
Operational Definitions:

1. Procedural Success: It was defined as
residual coronary artery stenosis after
PCI less than 20% without in-hospital
major clinical complications.

2. Post PCI complications: Post PCI
myocardial infarction (rise in troponin I
more than five times over baseline after
48 hours of PCI), pulmonary edema and
cardiogenic shock, stroke, bleeding
complications (puncture site hematoma,
retro-peritoneal bleeding), acute kidney
injury (increase in creatinine by more
than 25% over baseline after 48 hours of
procedure), ventricular tachycardia and
death.

The collected data were analyzed using
Statistical Package for Social Sciences release
20.0; (SPSS, Inc; Chicago, IL) system for
Windows. Mean ± SD (Standard deviation) was
used to express continuous variables and
categorical variables were presented as
frequencies and percentages. A p value <0.05
were considered statistically significant.

RESULTS:
Seventy percent (n=420) of PCI was emergency
PCI for acute coronary syndrome and 30%
(n=180) of PCI was done as elective PCI for
stable angina. Single vessel PCI was done in 400
patients, double vessels PCI in 150 patients,
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triple vessels in 48 patients and PCI of the left
main coronary artery was done in two patients
(Table 1).

Table 1. Extent of Coronary Artery Disease
(CAD) and number of coronaries stented

Extent of coronary
artery disease

Number of
coronaries stented

1 Vessel CAD 400

2 Vessels CAD 150

3 Vessels CAD 48

Left Main Coronary
Artery Disease

2

Out of total number of patients, 76% (456) were
male and 24% (144) were female. Sixty two
percent of patients were diabetic, 60% patients
had family history of coronary artery disease,
53% were hypertensive, 43% had dyslipidemia
and 20 % were smokers. The most common
presenting symptom in acute coronary syndrome
was chest pain (67%) and the most common
symptom in stable angina was exertional chest
pain. The most common acute coronary
syndrome was anterior wall MI presenting in
25% of patients. Seventy percent got elective
PCI and 30% of patients underwent primary PCI.
(Table 2)
Procedural success was 98% (n=176) for elective
PCI and 93% (n=390) for emergency PCI (Table
2). The most common complication after PCI
was contrast induced nephropathy presenting as
acute kidney injury (16%). Post PCI myocardial
Infarction was diagnosed in 2% (n=12) of
patients. The procedure was complicated by
pulmonary edema and cardiogenic shock in 6%
(n=36) of cases respectively. Stroke or transient
ischemic attack was present in 0.5% (n=3) cases.
Bleeding complications were present in 20%.
Ventricular tachycardia was present in 5%
(n=30) of patients. Three percent (18) of patients
died after procedure of every type. Emergency
PCI had death rate of 1.1% and elective PCI had
death rate of 1.8% (Table 3).

Table 2. Demographic characteristics, diagnosis
and treatment strategy (N=600)

Variables Number (%)

Risk
factors

Diabetes 372 (62)

Dyslipidemia 258(43)

Hypertension 318 (53)

Smoking 120 (20)

Family history of
CAD

360 (60)

Presenting
Symptoms

Chest Pain at rest 402 (67)

Shortness of
Breath

240 (40)

Abdominal Pain 90 (15)

Nausea/vomiting 180 (30)

Exertional Chest
heaviness

150 (25)

Profuse Sweating 312 (52)

Syncope 60 (10)

Diagnosis Anterior Wall
STEMI

150 (25)

Inferior Wall
STEMI

120 (20)

Posterior Wall
STEMI

18 (3)

Lateral Wall
STEMI

30 (5)

NSTEMI 72 (12)

Unstable Angina 30 (5)

Stable Angina 180 (30)

Procedure
Done

Primary PCI 180 (30)

Elective PCI 420 (70)
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Table3. Post PCI Complications during hospital
stay (N = 600)

Complications Number (%)

Post-PCI Myocardial
Infarction

12 (2)

Pulmonary Edema 36 (6)

Cardiogenic Shock and
heart failure 36 (6)

Stroke/Transient ischemic
attack

3 (0.5)

Puncture site hematoma 120 (20)

Retro-peritoneal
hematoma

3 (0.5)

Acute Kidney Injury 96 (16)

Ventricular Tachycardia 30 (5)

Death in total PCI 18 (3)

Death rate in emergency
PCI

7 (1.1)

Death rate in elective PCI 11 (1.8)

DISCUSSION:

The objective of the study was to evaluate the
outcome of PCI in hospitals without cardiac
surgery backup. Emergency CABG after failed
PCI was a common procedure in early 1980s
with the rates up to 25%. The rates declined to
2-5% during late 1980s and to less than 1% in
1990s due to improvement in procedural success
as a result in advancement in stent technology
and newer drugs.[10]

Bleeding complications are common after PCI
and include procedure related bleedings like
puncture site bleeding, hematoma and
retroperitoneal hemorrhage. Other bleeding
complications like gastro-intestinal bleed and
genito-urinary bleed are related to the use of
antiplatelet and anti-coagulants. In a Japanese

study in 2017, it was found that the frequency of
access site hematoma was 26%, retro-peritoneal
bleed was 3% and gastro-intestinal bleed was
9%.[11] In our study 20% of patients developed
access site hematoma while diagnosed
retroperitoneal bleeding was found in less than
1%.

Stroke related to PCI is an uncommon but
serious complication. A study by Fuchs S et al.
in 2002 showed the rate of peri-procedural stroke
undergoing PCI from 1991 to 1999 was
0.38%.[12] Recent study in 2019 by Alkhouli M
et al. mentioned the incidence of post-PCI
ischemic stroke was 0.97% following PCI for
ST-elevation myocardial infarction, 0.6% for
non-ST-elevation myocardial infarction (STEMI)
and 0.7% for unstable or stable angina.[13] In
our study we found 0.5% of patients undergoing
PCI had stroke during peri-PCI period.

Acute Kidney Injury (AKI) is a common
complication after PCI. Tsai et al. mentioned the
overall incidence of AKI in patients undergoing
PCI and angiogram was 7.1% with 0.3%
requiring dialysis.[14] In another study by Kanic
et al. the incidence of AKI in patients undergoing
coronary angiogram with or without PCI was
5.6% when radial access was used and 10.1%
when femoral access was used.[15] The
incidence of AKI in our study was 16%.

Both cardiogenic shock and heart failure are the
main causes of death following primary PCI for
STEMI. In a study, cardiogenic shock following
primary PCI developed in 3.4% of patients with
90 days’ mortality 54% and heart failure
developed in 4.4% of patients with 90 days’
mortality 10%.[16] In our study incidence of
cardiogenic shock after PCI was 6% which is
comparable to other studies.

König et al. reported the incidence of ventricular
tachycardia (VT) after PCI was 2.6%.[17]
Another study reported the incidence of VT after
primary PCI was 4.3%. Ventricular tachycardia
influences the short-term mortality but was
found to have no long term impact on
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mortality.[18]In our study the incidence of VT
was 5% after PCI.

In a study by Carlsson et al. in UK in-hospital
mortality after PCI of all types was 2.2% in
hospitals without cardiac surgery backup and
1.4% in hospital with cardiac surgery backup.[1]
In our study in-hospital mortality after PCI of all
types was 3%. Kutcher et al. in 2006 study also
mentioned the similar mortality, complication
rates and success rates of PCI in between the
hospitals with and without cardiac surgery
backup.[19]

Emergency PCI for acute coronary syndrome
including primary PCI for STEMI is the
lifesaving procedure. Such facility should be
developed at community level hospitals so that
we do not lose the patient’s life while
transporting to one of the few centers of PCI
available in Nepal.

Limitations:

The PCI procedures were done by different
operators. So outcomes might be different as the
procedure is operator dependent. Also the sample
size was less and it was a single centered study.

CONCLUSION:
The clinical outcome, complications and
mortality rate of elective and emergency PCI in
the peri-urban hospitals without cardiac surgery
backup is acceptable and the result is comparable
to other studies. Further studies with bigger
sample size and multicenter involvement are
required to assess the safety and feasibility of
PCI in peri-urban area hospitals of Nepal.
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