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ABSTRACT 
Objective: To evaluate the outcomes of transradial approach in terms of procedural failure in patients undergoing percutaneous 
coronary intervention. 
Methods: We have enrolled a total of 276 patients who consented for percutaneous coronary intervention through trans-radial 
approach at National Institute of Cardiovascular diseases, Karachi. Baseline and clinical data were collected in a structured 
questionnaire. Patients were assessed at the end of completion of PCI for the achievement of TIMI grade 3 flow by angiography 
under the supervision of experienced consultant having >5 years' experience of intervention. All the data entered and analysed 
using SPSS version 22.0. 
Results: Overall mean age of study subjects was 44.86±12.22 years, with range of 52 (18–70) years and among them 194 
(70.28%) were males and 82 (29.71%) were females. The overall mean fluoro time was 10.95±4.83 minutes, with range of 22.1 
(3.4–25.5) minutes. Our study's findings have shown no significant association of procedure failure was found with respect to 
gender, age, CRF, smoking, and obesity, p value <0.05. Significant association of procedure failure was observed in patients 
with hypertension, diabetes mellitus, family history of ischemic heart disease, hyperlipidemia and fluoro time >10 minutes. 
Conclusion: Transradial approach becomes the primary choice of vascular access for PCI. The transradial approach eliminates 
access site complications after PCI. Thus, patients discharge from hospital within 48 hours post-procedure and can mobilize 
within few hours post-procedure. 
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INTRODUCTION 
Acute ischemic heart disease is becoming common in developing 
countries including Pakistan. Luckily, most of the Pakistani 
hospitals in major cities are now performing percutaneous 
coronary intervention (PCI) for myocardial revascularization. 
Percutaneous coronary intervention is the gold standard treatment 
in patients with acute ST-segment elevation myocardial infarction 
(STEMI) but it can also be performed in patients with non-STEMI 
during acute phase or electively after few days.1,2 There are two 
most commonly access are used for PCI, radial and femoral.3 
Currently, radial access is far most common and preferred access 
used by the interventionalist because of multiple reasons such as 
the radial artery is easily compressible, bleeding is under control 
and the risk of hemorrhagic consequences is considerably 
diminished. There is no need for postoperative bed rest, allowing 
for faster recovery and earlier discharge.4,5 Recently published 
guidelines now focusing on the usage of trans-radial access for 
PCI to reduce the risk of post-procedural complications and also to 
reduce hospital stay. In a larger scale study, Radial Versus 
Femoral Randomized Investigation in ST Elevation Acute Coronary 
Syndrome (RIFLE-STEACS) authors documented reduction in 
adverse clinical events including morbidity and mortality when 
access taken through radial route as compared to femoral route in 
patients with ST-segment elevation myocardial infarction (STEMI).6 
However, sometimes, smaller number of patients may experience 
adverse outcome after PCI when performed even after trans-radial 
route but the frequency is quite low. Comorbid conditions such as 
female gender, age >75 years, previous history of coronary artery 
bypass grafting (CABG), and cardiogenic shock are an 
independent predictors of trans-radial access associated 
complications.7,8 But, none of the study has been conducted in 
which these predictors were assessed in Asian population.9 

Therefore, we aimed to conduct this study to determine the 
outcomes of transradial approach in terms of procedural failure in 
patients undergoing percutaneous coronary intervention. 
 

MATERIAL AND METHODS 
This prospective cross-sectional study was conducted after taken 
ethical approval from the Institutional review board of National 

Institute of Cardiovascular diseases, Karachi. All consecutive 276 
were enrolled between the periods of 24th December 2019 to 23rd 
June 2020. Patients diagnosed on coronary angiography as having 
significant (≥70%) disease in coronary arteries undergoing PCI by 
transradial approach, patients of age ≥18 years and ≤70 years of 
either gender, normal volume radial pulse, and a good collateral 
flow via the palmer arch as indicated by a Positive Allen’s test, and 
electively referred for PCI were included in this study. Patients with 
previous history of CABG with LIMA grafting, patients with ACS, 
cardiogenic shock, left main artery stenting, requiring TPM 
placement, no attendant available, and not consenting to 
participate in the study were excluded. The investigator collected 
the data on a prescribed questionnaire which was include baseline 
characteristics, demographic and clinical data. Those patients who 
fulfilled inclusion criteria of the study were asked for written 
consent from the patient. All patients were treated with guideline 
directed medications before and during the procedure (PCI). 
Patients were assessed at the end of completion of PCI for the 
achievement of TIMI grade 3 flow by angiography under the 
supervision of experienced consultant having >5 years' experience 
of intervention. The data were analyzed on Statistical package of 
social sciences (SPSS version-22).  
 

RESULTS 
Among total 276 patients, overall mean age of study subjects was 
44.86±12.22 years, and among them 194 were males and 82 were 
females. The overall mean fluoro time was 10.95±4.83 minutes, 
with range of 22.1 (3.4–25.5) minutes. Diabetes mellitus was 
present in 72 (26.1%) patients, 137 (49.6%) were hypertensive, 
CRF was present in 5 (1.8%) patients, hyperlipidemia was found in 
54 (19.6%) patients, 114 (41.3%) patients were smokers, 46 
(16.7%) patients were obese, and 105 (38.0%) had family history 
of ischemic heart disease. Right radial artery was used in 247 
patients and left radial artery was used in 29 patients. Single 
vessel PCI was done in 175 patients and multivessel PCI was 
done 101 patients. As far as stents that were used are concerned, 
it was found that BMS was used 36.2%, DES was used 44.6%, 
Combination of DES+BMS was applied 17.4%, and other stents 
was used 1.8%. Table.1  
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 Among total 276 patients, TIMI grade I was found in 1.4% 
patients, II was found in 3.3% patients, and III was found in 95.3% 
patients, graph no. 01.  
 Total 276 procedures were performed among which total 13 
patients were not able to achieve TIMI Grade III so the procedure 
failure was observed in 13 (4.71%) patients while 263 (95.28%) 
patients were achieved TIMI grade III and their procedure was 
successful, Graph no. 02.  
 Our study's findings has shown no significant association of 
procedure failure was found with respect to gender, age, CRF, 
smoking, and obesity, p value <0.05. Significant association of 
procedure failure was observed in patients with hyperlipidemia, 
family history of ischemic heart disease, diabetes mellitus, 
hypertension and fluoro time >10 minutes, table no 2 & 3. 
 
Table 1: Demographic profile of patients (n=276). 

Variable Mean ± SD n(%) 

Age (years) 44.86±12.22  

Gender 
Male 194(70.3%) 

Female 225(29.7%) 

Comorbidities  

Single  83(30.07%) 

Double  135(48.91%) 

Three  52(18.84%) 

Four  6(2.17%) 

 

 
Graph 1: frequency distribution of TIMI grade achieved 

 

 
 
Graph 2: Percentage Of Procedure Failure 

 
Table 2: frequency of procedure failure according comorbidities  

Comorbidities  

Procedure Failure 

P-Value 
 

YES 
(N=13) 

NO 
(N=263) 

Diabetes 
Mellitus 

Yes (n=72) 0 72 
0.028* 

No  (n=204) 13 191 

Hypertension 
Yes (n=137) 10 127 

0.044* 
No  (n=139) 3 136 

CRF 
Yes (n=5) 0 5 

0.616*** 
No (n=271 13 258 

Hyperlipidemia 
Yes (n=54) 6 48 

0.013* 
No  (n=222) 7 215 

Smoking 
Yes (n=114) 6 108 

0.716*** 
No (n=162) 7 155 

Obesity 
Yes (n=46) 0 46 

0.099*** 
No (n=230) 13 217 

Family History 
Yes (n=105) 10 95 

0.003** 
No (n=171) 3 168 

CRF: Chronic Renal Failure 

Table 3: Frequency And Association Of Procedure Failure According Fluoro 
Time 

Fluoro Time 
Minutes 

PROCEDURE FAILURE 

P-Value YES 
(n=13) 

NO 
(n=263 

Total 

≤ 10 min 10 117 119 
0.022* 

> 10 min  3 146 157 

TOTAL 13 263 276  

 

DISCUSSION 
Coronary artery interventions through radial artery have shown 
significant reduction in complications, transradial access site 
bleeding complications range from 0.8% to 5.7%. Studies from 
Pakistan report figures of 1.5% to 8.4%.10,11 In a previously 
conducted study, transradial access reduced major bleeding by 
73% (0.05%) and there was a trend for reductions in the composite 
of death, myocardial infarction (MI), or stroke (2.5%) as well as 
death (1.2%).12 During percutaneous coronary intervention using 
transradial access, there was a tendency for a higher risk of 
inability to cross the lesion with wire, balloon, or stent (4.7%). 
Radial access reduced hospital stays by 0.4 days (95% CI 0.2-0.5, 
P = .0001).13,14 The meta-analysis also shows that the transradial 
approach for coronary procedures is a highly safe and effective 
technique for both transcatheter diagnostic and therapeutic 
procedures, in comparison to the standard transfemoral access. 
Besides advantages of trans-radial approach vs. trans-femoral 
approach, the earlier one is more challenging to access and it 
requires skilled interventionalist. The access failure rate is lower in 
trans-femoral route (2.4%) vs. trans-radial route (7.2%).13,15 Ideally, 
trans-radial approach should be taken after performing Allen's test 
but in daily routine most of the interventional cardiologist take this 
route just palpating the pulse and assessing the volume of radial 
artery. An older study conducted by this method on 100 
consecutive patients in which their mean age was 53 years and 
success rate was more than 95%.16 Similar results has been 
shown in our study but in our study the mean age patients was 
comparatively younger (44.86±12.22 years). This shows increased 
burden of ischemic heart disease in our country as the young 
population is being affected most commonly. The reason could be 
poor lifestyle, bad dietary habits, or lack of awareness regarding 
this disease. Findings from our study has shown that more than 
95% of the patients did not show any complication related to radial 
artery access for PCI while only 13 patients (4.71%) showed 
failure. In a previously conducted study by Carvalho MS and 
colleagues also observed slightly higher rates of radial artery 
failure (5.8%) and that could be due to older population enrolled in 
their study.17 The significant factors associated with trans-radial 
access failure were presence of diabetes mellitus, hyperlipidemia, 
and family history of premature ischemic heart disease (p <0.05). 
While, >10 minutes fluoroscopy time was associated with 
significantly higher rates of complications as compared to 
fluoroscopy time was <10 minutes in our study, p <0.05. Same 
findings were observed in a previously conducted international 
study. The study suggested that the transradial access for PCI is a 
safe and effective as compared with trans-femoral access.18,19 
 There are multiple limitations of our study. Most importantly, 
our study was conducted in a single center but advantage of our 
center is that it covers whole of the Sindh province and half of the 
Baluchistan province. Secondly, it should be comparative study 
through which failure and success rates would be compared with 
trans-femoral routes also. Patients were selected consecutively 
and no randomization was performed. Lastly, our study's sample 
size was small hence it may not be the true representation of the 
whole population. 
 

CONCLUSION 
Transradial approach becomes the primary choice of vascular 
access for PCI. The transradial approach eliminates access site 
complications after PCI. Time to mobilization, length of hospital 
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stay, and costs all are reduced after transradial percutaneous 
coronary intervention. 
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