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Abstract :  

Primary percutaneous intervention is the preferred modality of treatment of patients with ST 

elevation myocardial infarction(STEMI). The complications with vascular access in radial 

route is less with experienced interventionist compared to the transfemoral route.The study 

aimed at assessing the procedure-related variables for a successful outcome of primary radial 

angioplasty and the outcome in the form of short term morbidity and mortality following 

procedure. While there were no complications in 80% cases ,local complications in 1.3% 

,systemic complications contributed to short term morbidity . There were no mortality in the 

study population ( n=315).The study emphasised the fact that primary angioplasty via radial 

route is safe in the hands of an experienced interventionist who has crossed the learning curve 

for the procedure. 

Abbreviations – Primary percutaneous intervention PPCI ,Trans radial approach TRA , Trans 

femoral approach TFA ,ST elevation myocardial infarction STEMI 

Keywords: Primary angioplasty , radial access , outcome , predictors 

INTRODUCTION :  PPCI is the preferred modality of treatment for patients with ST 

elevation myocardial infarction(STEMI). Advances in antiplatelet therapy and timely 

revascularisation has significantly reduced the mortality of STEMI. Post procedure bleeding 

has been linked to increased mortality in these patients and this include complications related 

to vascular access . Now , there are many studies advocating the lower risk associated with a 

trans radial access (TRA) for the procedure in terms of bleeding complications when 

compared to trans femoral approach(TFA) (3 ,2).Limitations of sample size and selection bias 

in those studies have led to two schools of thought regarding the route of choice for the 

procedure – transradial Vs transfemoral , since the first transradial successful procedure by 

Kiemeneij and Laarman in 1993 (3). 

The aim of this study was to assess the procedure-related factors for a successful outcome in 

primary angioplasty following radial route. 

 

mailto:–mrcardio@gmail.com


Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833 VOL16, ISSUE 1, 2025 

 
 

                                                                                                                                                                    986 

Aims of the study : 

Primary Objective : 

1.To evaluate the outcome of primary PCI through radial route in a tertiary care institution , in 

the form of complications in short term and all cause mortality following procedure. 

For study purposes ,the primary outcome was defined as incidence of in-hospital (a) major and 

minor haemorrhages; (b) peri-procedural stroke; and (c) entry-site vascular complications. The 

secondary outcome was the incidence of in-hospital death and myocardial 

infarction/reinfarction taken together. 

2.To identify the clinical and procedure-related variables associated with higher complication 

rates and a greater need for crossover rate. 

Procedure related factors studied are : fluoroscopy time, contrast volume, and angioplasty 

success rate  

Study design – Descriptive Observational study  

Study Setting - Jubilee Mission Medical College & Research Institute,  

Thrissur, Kerala, India 

Study Duration:  16 months 

Inclusion Criteria:                  

● All patients presenting with STEMI and being considered for primary PCI through 

radial access between January 2016 and January 2017. 

 

Exclusion criteria: 

● Patients with ACS other than STEMI 

● All primary PCI in STEMI through femoral access. 

● All radial elective PCI. 

 

Sample size : Fixed at 400, only 315 subjects could be included during the study period , as per 

operator’s comfort level in performing the procedure by trans radial route after assessing the 

risk status. 

 

 

Materials & Methods 

           This was an  observational study in patients with acute STEMI. Patients were enrolled 

in the study after obtaining informed written consent from the patient or relatives. The baseline 

demographic  characteristics of above mentioned were recorded using a proforma. The study 

is conducted among patients with acute STEMI, considered for primary PCI through radial  

artery access at operator discretion. Approval was taken from the Institutional ethics 

committee. 

 Data of all patients with acute STEMI with primary PCI through radial access was evaluated 

for baseline characteristics and procedural success and complications including crossover rate. 

       The parameters studied included complete medical history, cardiovascular risk factors 

assessment, clinical examination, anthropometry, characteristics of index event. The patients 
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were classified as high risk group based on the presence of the following unfavourable criteria 

:   elderly ( >75 years) , cardiogenic shock , severe left ventricular systolic dysfunction ,high-

degree AV block , low body surface area ,multivessel PCI , diabetes mellitus , low body mass 

index ( BMI) .All patients without these unfavourable criteria was classified as non – high risk 

group . This is followed by 12 lead ECG evaluation and 2D echocardiogram to evaluate ejection 

fraction and regional wall motion abnormalities (RWMA). The findings of CAG and procedure 

done were also studied. Patients in the prospective study were followed up till discharge and 

any in-hospital complication noted. All patients in the study are followed up as mentioned 

above. 

Outcome  

1.The patients who underwent the primary angioplasty through radial route were assessed for 

morbidity in the short term in the form of various complications. 

 2.The complications which lead to the unfavourable outcome , death were also sought for  

analysis.  

The success of the procedure was defined as placement of stent in the target lesion 

successfully with residual diameter stenosis of < 10% and TIMI 3 flow without any major 

procedural complication or immediate post procedure adverse event like MI , acute stent 

thrombosis , need for emergency revascularisation or cardiac death. 

     Procedure was done through right radial artery in most of the cases, Radial artery was 

punctured after administration of local anaesthesia and 6Fr sheath inserted. 100 IU/kg body 

weight of heparin was administered during the procedure .Tiger catheter (Terumo) was the 

commonest diagnostic catheter used. EBU Launcher (Medtronic) was the commonest guiding 

catheter used for left sided intervention and JR Launcher (Medtronic) for the right coronary 

artery canulation. Pressure bandages were applied for hemostasis after sheath removal.  

 

 

 

 

 

Results : 

Table 1 Demographic characteristics 

Variables  High Risk 
Group % 
(N=112) 

Non-High 
risk Group 
% (N=203) 

Total 

N= 315 Percentage 

Gender Male 26.3 55.9 259 82.2 
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Female 9.2 8.6 56 17.8 

Age ≤40 2.2 3.2 86 27.3 

41 -50 6.1 15.9 

51 - 60 9.8 24.8 208 66 

61 - 70 7.6 17.5 

71-75 3.2 3.2 

>75 6.7 0  6.7 

BMI Underweight 
(BMI < 19) 

5.1 7.9 41 13 

Normal  
(BMI 19 - 25) 

22.9 40.9 201 63.8 

Overweight 
(BMI > 25) 

7.6 15.6 73 23.2 

 

Baseline characteristics 

        Average systolic BP was 140.8 ± 31.6 mmHg and diastolic BP was 83.4 ± 16.1 mmHg at 

presentation. Regarding area of infarction AWMI were present in 48.9% (q RBBB pattern in 

4.5%)  and IWMI spectrum in 51.1% ( with 4.4% with  RVMI). Echo showed normal LV 

function (LVEF >50%) in 22.9 %, mild LV systolic dysfunction (LVEF 40-50%) in  39.4%, 

moderate LV systolic dysfunction (LVEF 30-40%) in 18.7 and severe LV systolic dysfunction 

(LVEF< 30 %) in 19 %. 

 

Table 2 : Morbidity profile of study 

Risk Factors High Risk Group  

(N = 112) 

Non High Risk 

Group  

(N = 203) 

Total  

(N = 315) 

DM 13.9 28.5 42.5 (134) 

HTN 13.3 26.1 39.4 (124) 

DLP 3.8 7.3 11.1 (35) 

H/O Vascular 

disease 

3.2 3.5 6.7 (21) 

Family history of 

premature CAD 

2.5 4.2 6.7 (21) 

Smoking 9.5 19.4 28.9 (91) 

 

 

 

 

Table 3 : Comparison of Procedural parameters after randomization in both groups 

TIMI Flow 
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Parameters  High Risk 

Group 

(N=112) 

Non-High 
Risk Group 

(N=203) 

Total 

(N=315) 

P value 

TIMI flow Grade 1         3       1    4 (1.27 %)  

  0.120 Grade 2        17      23    40 (12.7 %) 

Grade 3       92       179 271 (86.03 %) 

 

Fluroscopy time 

Parameters  High Risk 

Group 

(N=112) 

Non-High 
Risk 

Group 

(N=203) 

Total (N=315) P value 

Fluroscopy 

time 

   < 10       96     180   276 (87.6 %) 0.477 

    ≥10       16      23   39 (12.4 %)  

  

T test  (Comparison of means of fluoroscopy time among risk groups) 

Mean ± SD 6.44±4.18 6.34±3.55   0.817 

 

Contrast volume 

  High Risk 
Group 
(N=112) 

Non-High 
Risk Group 
(N=203) 

Total 
(N=315) 

P value 

Contrast 
Volume 

≤100 97 167 264 (83.5%)  
   0.465 100 – 150 7 21 28 (9.2%) 

>150 8 (34.8 %) 15 (65.2 %) 23 (7.3%) 

T test  (Comparison of means of contrast volume among risk groups) 

Mean ± SD 110.27±27.78 112.32±29.37 0.547 
Chi-square and T test showed no significant differences in procedural parameters among risk 

groups. 
 

 

 

 

 

 

Procedural characteristics 

Table 4 Complications 

Complications No high 
risk 

group 

High risk 
group 
N=112 

Total 
N=315 

% 
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N=203 

None 171 81 252 80 

With local complications 3 1 4 1.3 

With systemic complications       29         30              59       18.7 
 

Table 5 Systemic complications 

 No high risk 

group 

N=203 

High risk 

group 

N=112 

Total 

N=315 

% 

Stroke /TIA             1 3 4 6.8 

Pulmonary edema 0 3 3 5.1 

Acute kidney injury 

(AKI) 

16 11 27  

 

62.7 AKI with arrhythmia 0 1 1 

Acute on CKD 5 3 8 

AKI with cardiac 

tamponade 

1 0 1 

Resuscitated cardiac 

arrest 

0 4 4 6.8 

Arrythmias 0 2 2 3.4 

Acute stent thrombosis 

(< 24hrs) 

3 2 5 8.5 

Primary VT, 

Temporary pacemaker 

insertion 

2 1 3 5 

GI bleed from 

haemorrhoids 

1 0 1 1.7 

 

 

 

 

 

 

Complications 

         Patients were followed up for any in-hospital complications (if any) till discharge. 

Complications were present in 20 % of patients. 18.7% patients had systemic complications 

and 4 patients had local complications. Acute kidney injury(AKI) was  the most common 

systemic complication (62.7%). All the AKI patients completely recovered from AKI, except 

2 patients with CKD requiring dialysis. Four (1.3%) patients had acute stroke and 1 patient 
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had  transient ishaemic attack(TIA). Four patients had cardiac arrest with primary VT/VF 

resuscitated during in  hospital stay. Out of this 3  patients had acute pulmonary oedema.  

Subgroup Analysis  

                          112 patients were in high risk group  and 203 patients in the non high risk 

group. There was no statistically significant differences between the high risk group and non 

high risk groups in terms of procedural variables and complications (p value 

>0.05)(Table4,Table 5) .  

 

Statistical analysis 

 Data were expressed as the mean, standard deviation (SD) or percentage (%). High risk and 

non high risk groups were compared for different variables. A probability value of less than 

0.05 was considered statistically significant. 

Discussion :  

          Primary PCI through radial route was assessed for procedure related variables and 

predictive factors of favourable outcome in the present study . Majority of the subjects were 

males ( 82.2) and rest were females ( 17.2).The age group undergoing the procedure was >50 

years in 66% . Most were having a normal BMI. Elizabeth Curtis etal reported a higher 

representation of males in their descriptive study population (59.8%). The procedure was 

described as a safe one with relatively lesser complications from beginning itself. The 

difficulty described by Kiemeneij F was access failure when they first reported the case done 

through radial route. Chugh SK has pointed out regarding the “ learning curve” for radial 

angioplasty procedure describing it as requiring atleast a decade of practice to be an expert 

with the technique . While Elizabeth Curtis etal described that females with anxiety had more 

radial artery spasm , the analysis concluded that young age was a statistically important 

predictor of radial artery spasm . Proper premedication , more use of 5 Fr  catheters with less 

manipulation by experienced interventionist might have been the reasons why this 

complication was not seen in this study. 

                      81.3 % patients  underwent the primary radial angioplasty without  systemic 

complications in the present study .One of the earliest publication in 1997 by Kiemeneij etal 

itself had shown a success rate of 91.7% in the radial access group , higher than femoral or 

brachial route access for angioplasty. 

                              This study provides valuable insights into the predictors of favorable 

outcomes with radial access for primary percutaneous coronary intervention (PCI) in patients 

with acute myocardial infarction. The key findings are as follows: 

Morbidity profile: The study identified several important risk factors, including diabetes 

mellitus (42.5%), hypertension (39.4%), dyslipidemia (11.1%), and smoking (28.9%), that 

were prevalent in the study population. These findings are consistent with the known risk 

factors for coronary artery disease and the development of acute myocardial infarction(6,7). 

Complications: Transfemoral approach is preferred in chronic total occlusion cases as access 

and procedural success was more when using large bore ( >7Fr ) catheters . Sheath – to – 

artery mismatch was more in smaller radial artery route procedures leading to bleeding and 

vascular complications . The availability of modern slender technology as thin-walled radial 

introducer sheath has brought down this risk considerably in trans radial procedures(8).This 

study reported a low overall rate of complications, with 80% of patients experiencing no 

complications, 1.3% with local complications. The most common systemic complications 

were acute kidney injury (62.7%), stroke/TIA (6.8%), and resuscitated cardiac arrest (6.8%). 

These findings highlight the importance of careful patient selection and meticulous 
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procedural technique when performing radial access PCI, especially in high-risk 

patients(6,7,9,10). 

                                          The results of this study are consistent with the growing body of 

evidence supporting the use of radial access for primary PCI in patients with acute 

myocardial infarction. Several large-scale randomized trials and meta-analyses have 

demonstrated the benefits of radial access, including reduced bleeding complications, shorter 

hospital stay, and improved patient satisfaction, without compromising procedural success or 

clinical outcomes (6,7,9,10). 

 

                                            All the patients in the present study including those with systemic 

complications were discharged latest by 14th day post admission. Having no mortality in the 

sample achieved in the study period, we could infer that there is no increased all cause 

mortality when compared with the femoral procedure done by the interventionist in the same 

centre. This finding is proven in the MATRIX trial as well as in the SAFARI- STEMI 

randomised controlled trial by May ML et al. (6,10).The RIVAL trial and the –STEACS  trial 

have concluded that STEMI patients have lesser mortality when undergoing the procedure via 

trans radial route (11). 

 Crossover to femoral approach in the study population was zero. Meijers TA et al had got a 

cross over rate of around 3.6% in a multicentric randomised trial of 388 patients. The 

difference could be in the fact that the procedure was performed in a larger sample by 

different interventionists(8) 

The present study adds to this literature by providing a detailed analysis of the predictors of 

favorable outcomes with radial access in a real-world setting. The findings suggest that 

experienced operators can achieve similar procedural success and clinical outcomes with 

radial access, even in high-risk patients, by carefully selecting appropriate candidates and 

employing meticulous technique. 

The success of procedure was defined by TIMI 3 flow and a reduction in the percentage 

diameter stenosis of < 10 % (14). The analysis of procedural parameters showed that TIMI 3 

flow was achieved in 86.03% , TIMI 2 in 12.7% ,TIMI 1 in 1.27%.The procedure success 

rate is comparable to other randomised controlled trials comparing radial and femoral routes 

in different settings (8) 

Procedural parameters: The study found no significant differences in procedural parameters 

such as TIMI flow, fluoroscopy time, and contrast volume between the high-risk and non-

high-risk groups. This suggests that experienced operators can achieve similar procedural 

success rates with radial access, regardless of patient risk profile(8,9). 

The randomised comparison by Michael T et al in 2013  had assigned  more procedure time 

in trans radial procedures (15).But later in 2018 ,the meta analysis of 12 randomised 

controlled trials by Mohandes M et al found no increase in procedure time taken in trans 

radial procedures . This result might either be due to the crossing of learning curve for the 

procedures by interventionists over the years or due to the lack of common definition of 

operational time between various studies (16,17). In this study, majority of patients had 

fluoroscopy time < 10 minutes (87.6%) for the procedure. 

The contrast volume used during the procedure was ≤ 100ml in 83.5%, 100-150 ml in 9.2% 

and more than 150 ml in the rest of the patients. Ahsan MJ et al has recently inferred that 

there is no significant difference in contrast volume used in transradial procedures when 

compared to transfemoral procedures(18). 

 

                         In conclusion, this study highlights the feasibility and safety of radial access 

for primary PCI in patients with acute myocardial infarction, even in high-risk subgroups. 

The low rate of complications and the lack of significant differences in procedural parameters 
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between risk groups underscore the importance of operator experience and patient selection 

in achieving favorable outcomes with this approach. 

                         Limitations of the study was mainly the inability to achieve the sample size 

during the study period . The findings are not generalizable unless verified by a randomized 

controlled trial to assess the various factors studied in both trans femoral and transradial 

routes in the same study setting . The majority of study population were males(82.2%). Thus , 

the results may not be generalised for females .Another would be the bias in selection of 

patients as transradial route was chosen as per operator discretion. Here ,the risk-treatment 

paradox might have intervened and highest risk patients might have been excluded in the 

study with trans radial procedures and might have underwent procedure through transfemoral 

route.The operator’s comfort level in performing the procedure might have excluded several 

of such high risk cases in the study period . Over the years , the acknowledgement that 

transfemoral route procedures carry higher bleeding and vascular complications risk has 

occurred . The same study would have probably included more patients of higher risk levels 

if done in recent times in the same institution . Amin AP et al had demonstrated that a risk 

treatment paradox exists for transradial procedures with not only bleeding risk , but also that 

of risk for AKI and mortality risks(19) . But the analysis of their study leads to the 

recommendation that trans radial route should be the choice even for higher risk cases to 

reduce adverse outcomes . Our data also shows that while some of the systemic 

complications were more in high risk group (18.7%), 80% of sample didn’t have any 

complications  at all. Thus , transradial route would be preferable in our population 

irrespective of risk levels as well.  
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