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ABSTRACT 
 

Background: There are few studies on assessment and measurement of site pressure pain after percutaneous 
coronary intervention (PCI) using Numeric Pain Rating Scale (NPRS). We compared the PCI procedure using 
radial or femoral approaches during hospitalization. 
Aim: To assess and measure of site pressure pain by using NPRS  in patients undergoing coronary invasive 
procedures in trans-radial versus trans-femoral approach and to determine the association of access site pressure 
pain and morbidities in trans-radial versus trans-femoral approaches. 
Methods: The cross-sectional analytical study enrolled systematic random sample of 75 patients (both genders) 
with coronary artery disease that underwent coronary invasive procedures from Punjab Institute of Cardiology & 
Sheikh Zyed Hospital, Lahore. Data were obtained on pressure pain at puncture site of patient following procedure 
and recorded on questionnaire using Numeric Rating Pain Scale (NRPS). Data was analyzed using SPSS version 
21. 
Results: There were total of 52 males and 23 females in both groups with P-value 0.572. The transradial access 
group consisted of males 24(32%) and females 9(12%), whereas the transfemoral group was comprised of 
14(18.7%) females and 28(37.3%) males. The mean age of the patients were 50.86 ±8.9 and 52.06 ±8.093 years in 
both groups. Mean BMI of the patients with transfemoral and transradial approach were 26.74±3.89 and 
27.81±5.33. There was insignificant difference in level of pain with age and gender with p-values 0.052, 0.064. 
Statistically significant level of pain was associated with overweight patients resulting p -value 0.299 > 0.05   
Conclusion: It is concluded that those patients who underwent angiography through transfemoral approach 
experienced more discomfort as compared to the patients having transradial approach. 
Keywords: Percutaneous coronary intervention  PCI,  Numeric Pain Rating scale, NPRS  . 

 

INTRODUCTION 
 

Coronary artery disease (CAD) is one of the most common 
causes of morbidity and mortality in both under developing 
and developed countries. About 80% of these deaths 
occurred in under developed countries. Cardiovascular 
diseases led to more than 17.5 million deaths in year 2012 
globally1 0333-424106. The reasons for higher cardiovascular 
mortality in under developed countries are not very well 
known. Although the risk factor burden in these countries 
has increased over the past few decades. It may be that 
the cardiovascular mortality rates are lower in developed 
countries due to better control of risk factors, better assess 
to proven pharmacological therapies and 
revascularization2. 

By end of year 2020 it will be the leading cause of 
death worldwide. The United Nations formally recognized 
non-communicable diseases, including cardiovascular 
diseases, as a major concern for global health and set out 
an ambitious plan to dramatically reduce the effect of these 
diseases in all regions3. An increased awareness of these 
global noncommunicable disease goals has expanded 
attempts to track and benchmark national efforts at 
reducing CVD and other non-communicable diseases4. 

Modern technology and improvement in cardiologists’ 
skills in interventions have provided multiple treatment  
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options for patients with CAD. These effective coronary 
interventions (angiography / angioplasty) provide direct 
visualization of anatomical structure of coronary artery and 
helpful in measuring the different heart functions5,6.  

Coronary invasive procedures (CIP) are techniques 
used to detect vascular blockage via coronary angiography 
(CA) or to treat the blockage with angioplasty and implant 
stents to keep the lumen open using small inflatable 
balloon catheters. According to National Cardiovascular 
Data Registry (NCDR) radial and femoral arteries are the 
access sites for puncture to carry out the CIP (2008)7. 
Since the introduction of angiographic techniques, femoral 
artery is the preferred vascular route to carry out the 
procedure but a recent shift has been more towards radial 
approach. It is because of the advantageous effects of 
access site comfort, short bed rest and free ambulation to 
use the bath room facility8. Pain assessment associated 
with puncture site in both approaches (radial/femoral) is not 
much considered by health care providers as it may have 
effect on patients’ behaviour and compliance to treatment 
plan9. 

Pain assessment and its measurement guide the 
health care providers to manage pain. It is systematic 
process to assess patient’s pain experiences in 
physiological, emotional, cognitive and social dimensions. 
Various pain scales (Numeric Pain Rating Scale and Visual 
Analogue Scale etc.) are important to measure the pain 
intensity10.  
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MATERIALS AND METHODS 
 

The study was approved by the University of Health 
Sciences, Lahore and conducted at Punjab Institute of 
Cardiology (PIC) and Sheikh Zayed Hospital (SZH), 
Lahore.  A Systematic Random Sample of 75 patients was 
registered from Angiography department of selected 
Institutions. Male and female with age > 30 and < 65 years 
and positive Allen’s Test for radial access were included 
and patient of Negative Allen’s Test were exclude. 
 

RESULTS 
 

A total of 75 patients of undergoing coronary invasive 
procedures were enrolled in the study, whereas 52 (69.0%) 
were male and 23(31.0%) were females the mean age was 
51.39 ±8.54 years. All the patients entered into study were 
observed for BMI and categorized into three group’s i-e 
normal, overweight and obese. Each patient’s BMI was 
calculated using the BMI formula i-e based on height and 
weight of patient and score of BMI 30 or greater was 
classified as being obese (Department of Health and 
Human Services, 2007). The number of patients under 
normal BMI was 29(38.7%), over weighted 26 (34.7%) and 
obese were 20(26.7%) shown in (Table & Graph-1). 

Different variables were used to assess the risk 
factors for cardiac disease and analyzed in SPSS. Out of 
75 patients, History of hypertension noted in 50 with a p-
value of 0.02 and diabetes mellitus found in 35 patients (p-
value of 0.57),32(43%) patients found smokers p-value of 
0.041, 23(31%) patients included in the study were 
presented with hyperlipidemia History of heart disease was 
reported by total 37(49%) patients in both the radial and 
femoral groups having p-value 0.490, Patients with 
previous PCI history 36(48%) having p-value 0.381 (Table 
2).. 

Site pain pressure was assessed using a 0-10 point 
NRPS as 0 representing no / absence of pain, 10 means 
most intense pain, while mild has just pain or discomfort as 
compared to tolerable pain with moderate level. Post 
procedural access site pain in transfemoral group felt at 
mild and moderate level 64.2% vs. 23.8% respectively. 
While on same rating scale in radial group felt at mild and 
moderate level 42.4% vs. 33.3% with p-value  0.416 
(Table: 3 and in Pie charts) 

BMI categorized group. Highest number of patients i-e 
33(44%) out of total 75 sample were fall into overweight 
BMI. Percentages of overweight patients were calculated 
and association was measured using Pearson Chi-square 
test. Statistically significant level of pain was associated 
with overweight patients resulting p -value 0.219 > 0.05 
(Table 4). 
 
Table-1: Study Characteristics with Research  

  Frequency Mean ± S.D. 

Age  51.39 ± 8.54 

Gender Male 52 (69.0%) 50.62  ±  8.48  

Female 23 (31.0%) 53.13  ±  8.58 

BMI Normal 29 (38.7 %)   
26.74±3.89 Over weight 26 (34.7 %) 

Obese 20 (26.7 %) 

 
 

Graph-1 :Graphical presentation with respect to gender  
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able 2  : Clinical characteristics of patients. 

Variables(yes) Trans-

femoral 
(n=42) 

Transradial 

(n=33) 

p-

Value 

Hypertension 29(69%) 21(64%) 0.02 

Diabetes Mellitus 20(48%) 15(45%) 0.57 

Smoking 19(45) 13(39%) 0.041 

Dyslipidemia 14(33%) 09(27%) 0.038 

Family History  18(43%) 19(58%) 0.206 

Hyper-cholesterolaemia 31(74%) 18(55%) 0.016 

Previous MI 25(59%) 19(58%) 0.490 

Previous PCI 19(45%) 17(51%) 0.381 

 
Table 3 :Comparison of access site pressure pain in trans-radial 
versus trans-femoral approach. 

Pain Rating Group 

Total Femoral Radial 

None 1(2.3%) 0 (0 %) 1(2.3) 

Mild 27(64.2%) 14 (42.4 %) 41(54.1%) 

moderate 10(23.8 %) 11(33.3 %) 21(28.0 %) 

severe 4(9.5 %) 8(24.2 %) 12(16.0 %) 

Total 42 33 75 

P value: 0.416 

 
Table 4: Association of access Site Pain Pressure with BMI in 
Trans-radial versus Trans-femoral  approaches. 

Pain Rating BMI Group 

Normal Over Weight Obese 

None 4 (16.6%) 9 (27.7 %) 0 (.0%) 

Mild 8 (33.3 %) 11 (33.3 %) 4 (22.0 %) 

Moderate 8 (33.3 %) 12 (36.3 %) 11 (61.1 %) 

Severe 4 (16.6 %) 1(3.0 %) 3 (16.6 %) 

Total 24 33 18 

P value: 0.219 

 

DISCUSSION 
 

This cross sectional analytical study was utilized to explore 
the experiences of pain at puncture site (femoral/radial) 
after coronary invasive procedures and findings are 
compared and contrasted in relation to current literature.  

Many studies have been conducted on complication 
of coronary angiography or angioplasty in both the trans-
radial approach versus the trans-femoral approach. 
However limited literature was available on safety and 
efficacy of the trans-radial approach vs. trans-femoral 
approach but only one study that typically focuses on 
patient perceived pain differences in both two approaches 
was available internationally.  

The result of mild pressure pain felt by patient in 
trans-femoral group 64.2% vs 42.4% in transradial and 
moderate pain felt in trans-femoral group 23. 8% as 
compare with 28% in transradial with p-value  >0.05. The 
findings confirmed the study of Yousaf A.A et al (2010) who 
studied both coronary angiography and interventions using 
single transradial guiding catheter. He found a feasible and 
highly success in the use of single catheter with accurate 
procedure time, fluoroscopy time and mean contrast 
volume. It was also safe, patients’ felt comfort and no  
 

procedural complication in all the cases. It indicates that 
transradial artery approach can be safely used in routine 
procedures as an alternative to conventional trans-femoral 
approach11. 

Goyal et al., (2006) concluded in their study, the 
benefits of radial procedure as operators will be more 
confident in utilizing this approach.  The findings from 
researchers’ own data shown in results section indicated 
the better health care outcomes with improved patients’ 
satisfaction and comfort level when CA / PCI is performed 
via transradial approach12. Further benefits that may help to 
improve patients’ comfort are early mobilization and use of 
bath room facility that encourages a higher turnover of 
patients with appropriate education and discharge 
resources. The information for pain at puncture site 
(radial/femoral) was rated on NRPS and analyzed 
statistically. The findings revealed that there was no 
difference in access site pain levels in patients undergoing 
a transradial access as compared to transfemoral one. 
These results were consistent with the study conducted by 
Wang L. (2016) on patient perceived access site pain 
associated to the route of vascular access as there was no 
statistically significant difference found in both the 
transradial vs. transfemoral approach13.  

In order to find out the answer of question “Is there a 
difference in post-procedural access site pressure pain in 
patients undergoing coronary invasive procedures between 
trans-radial versus trans-femoral approach?” present study 
was carried out. Although present study was limited by 
small sample size and lack of reliability testing, findings 
showed that the transradial access site to be an equally 
effective and safe approach to coronary angiography / 
angioplasty as the transfemoral approach. In this study, 
patients enrolled in both group were differ in number but 
baseline characteristics of were not significantly much 
different which is confirmed by the results of those 
conducted by Hildick-Smith, et al (2014), Ziakas, et al. 
(2014) and Louvard, et al. (2015)14,15,16. 

It was observed that overall highest number of 
patients i.e., 33 (44%) were from the overweight group 
which measured the statistically significant level of 
association with pain resulting p -value 0.299 > 0.05. Only 
one study I found in literature that focused on BMI level 
with pain tolerance after procedure. In this study, results 
showed the statistically significant negative correlation 
between patient BMI and reported levels of access site 
pain as the patients with a lower BMI score reported higher 
levels of post-procedural access site pain compared to 
patients with higher BMI scores.  

The cumulative results of 104 patients in randomized, 
single centre pilot trial Johan Höglund, `Ulf Stenestr and 
Tim Tödt et al (2015) on post post-procedural bed rest time 
for either 1.5 or 5 h and patients' discomfort was measured 
as self-perceived grade of pain in the back. The results of 
that study revealed a significantly lower rate of perceived 
back pain also after 2 h of mobilisation and decreased the 
patients' pain, both during and after the bed rest. There 
was a different trend in comfort level of patients with 
femoral approach as all these patients felt more discomfort 
due to restricted moblization for long hours on bed 
compare to tranaradial one17. 
 

http://cnu.sagepub.com/search?author1=Johan+H%C3%B6glund&sortspec=date&submit=Submit
http://cnu.sagepub.com/search?author1=Johan+H%C3%B6glund&sortspec=date&submit=Submit
http://cnu.sagepub.com/search?author1=Ulf+Stenestrand&sortspec=date&submit=Submit
http://cnu.sagepub.com/search?author1=Tim+T%C3%B6dt&sortspec=date&submit=Submit
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CONCLUSION 
 

Both vascular access techniques should not be considered 
opposite or mutually exclusive, but rather provide the 
interventionalist with a wider spectrum of therapeutic 
options. It is observed that those patients who underwent 
angiography through transfemoral approach experienced 
more discomfort as compared to the patients having 
transradial approach. 
It is also concluded from research that patients who 
underwent through transfemoral approach experienced 
more discomfort as compare to the transradial. Among 
patients undergoing diagnostic cardiac catheterization, 
transradial access leads to improved quality of life after the 
procedure, is strongly preferred by patients, and reduces 
hospital costs. 
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