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Abstract 

Background: Several randomized trials performed showed increase safety and efficacy of 

Transradial approach in primary PCI when compared with Transfemoral approach. 

Objective: To compare the safety and efficacy of transradial versus transfemoral approach in 

primary coronary angioplasty for acute ST elevation myocardial infarction.  

Materials and methods: This study included 75 patients presenting to the National Heart 

Institute for the first time with acute ST segment elevation myocardial infarction divided into 

two groups ; Group A included 25 patients who were treated by primary PCI by the trans radial 

approach technique. Group B included 50 patients who were treated by primary PCI by the trans 

femoral approach technique.  

Results: This study showed significant difference regarding the puncture site complications 8% 

transfemoral approach with no significant difference in other in transradial versus 40% in , sheath to 

coronary cannulation complications. There was a significant difference in time from 2 minutes in 

transfemoral and there was no significant difference between both groups in final echo and hospital 

stay.  

Conclusion: The results of the study suggests the transradial approach as a safe and effective 

procedure with high success rate                                                   
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Introduction 
 

Although the traditional transfemoral arterial approach (TFA) for catheter-based coronary or 

carotid intervention is still popular, it has disadvantages, including the need for bed rest, 

puncture site compression after the procedure, and vascular complications of hematoma and 

arteriovenous fistula, as well as difficult access because of the tortuous aorta or if there is 

occlusion of the femoral-iliac-aortic route .The transradial arterial approach (TRA), which is a 

fairly simple route of access for catheter-based coronary intervention, has been developed for 

more than 15 years. studies has further indicated that TRA is safe for elective coronary 

angiographic studies of outpatients, elective left main coronary intervention, cerebral 

angiographic studies or vertebral or carotid stenting. The safety and efficacy of the TFA                              
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approach for acute myocardial infarction (AMI) patients undergoing primary PCI have been 

extensively discussed, relevant issues for using the TRA for primary PCI have not been fully 

investigated.  

Patients and methods:  
 

This prospective , controlled non randomized study enrolled 75 patients presenting to the National 

Heart Institute for the first time with acute ST segment elevation myocardial infarction according to 

the third universal definition of myocardial infarction which requires the presence of: Detection of 

rise and/or fall of cardiac biomarkers values (preferably troponin) with at least one value above the 

99th percentile of the upper reference limit and with at least one of the following: Symptoms of 

ischemia. New or presumably new significant ST-T changes or new LBBB, Imaging evidence of new 

loss of viable myocardium, or new regional wall motion abnormality &Identification of intra 

coronary thrombus by angiography. The patients were divided into two groups:                                                     

1. Group A: included 25 patients who were treated by primary PCI by the trans radial approach 

technique                                                                                                                                                                    

2. Group B: included 50 patients who were treated by primary PCI by the trans femoral approach 

technique. A written informed consent will be obtained from the patient or family member(s) before 

the primary PCI.  
All patients in the two groups received:                                                                                                                        

1- 300mg chewable aspirin.                                                                                                                                           

2- A.D.P receptor blocker in the form of 600 mg Clopidogril                                                                                             

3- An injectable anti coagulant in the form of unfractionated heparin s ulphate in a dose 70 I.U/kg.                    

4- Glyco protein IIb/IIIa inhibitors in the form of tirofiban or eptifeptide were considered if there 

was angiographic evidence of massive thrombus, thrombotic complication, slow, or no re-wiring                        

5-Angiographic coronary thrombus  and/or small balloon dilation, burden was scored based on 

TIMI thrombus grades. After Glyco patients with grades 4 and 5 (high thrombus burden) 

received thrombus aspiration with injected intra coronary and then intra venous maintenance 

dose for 24 protein IIb/IIIa inhibitors. Patients in group A had ulnar artery dominance by 

modified Allen′s (A) Patients in group .hours test. The transradial approach was performed via 

the right or left radial artery.                                                                                                                                      

To prepare for the procedure, the patients' arm was abducted and his wrists were hyper extended.  

A local subcutaneous infiltration with 2% lidocaine, radial artery puncture was be performed 

with a 20-gauge angiocatheter needle and a 6 French radial sheath with a dilator will be 

introduced over a wire.  

After sheath insertion, 10 cc of a nitroglycerin cocktail (mixture of normal saline, 50 μg of 

isosorbide dinitrate, and 5 mg of verapamil) and a bolus of heparin intravenous (5000 IU for 

coronary angiography or 10,000 IU for intervention) were given to the patient .  

Coronary angiograms were performed using 4 French catheters and PCIs were performed with 6 

French guide catheters. After the procedure, the arterial sheath was removed immediately and a 

compression dressing with gauze was applied for approximately 6 hours or more, without the 

interruption of anticoagulants or antiplatelets. Patients in group (B)  

The transfemoral approach was performed via the right or left common femoral artery.  

Common femoral artery was punctured with an 18-gauge arterial needle after local anesthesia  
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with 2% lidocaine and a 6 or 7 French arterial sheath was introduced with a dilator over a wire.  

The sheath was flushed by saline 0.9% then and a bolus of heparin (5000 IU for coronary 

angiography or 10,000 IU for intervention) was given.  

Coronary angiograms were performed using 5 French catheters and PCIs were performed by 6 

French guide catheters. Haemostasis was achieved by manual compression and the arterial 

access sheaths were removed 4 to 6 hours after the procedure without the use of closure devices. 

Patients were allowed to ambulate in their rooms 16-24 hours after femoral sheath removal.  

After the coronary angiograms are performed for both groups, primary PCIs were done with the 

standard technique for the infarct related artery. Patients in both groups were been stenting by 

bare metal stents.                                                                                                                                            
Exclusion criteria:  

1- Patients with cardiogenic shock. 2- Patients with bleeding disorders 3-Patients with end stage 

organ diseases.   

2- All patients were subjected to:                                                                                                                                        

1- Full history taking : focusing on the major risk factors of the CAD such as DM , HTN , Smoking 

& FH of CAD )                                                                                                                                                            

2- Clinical examination.                                                                                                                                                   

3- Twelve lead surface ECG                                                                                                                                                   

4-Laboraory investigations for:                                                                                                                                               

a- Cardiac enzymes                                                                                                                                                            

b- Renal function tests                                                                                                                                                          

c- Random blood glucose                                                                                                                                                   

d- Complete blood picture                                                                                                                                               

e- P.T, PTT, I.N.R                                                                                                                                                    

5-Echocardiograpy was done to all patients during the hospital stay                                                                               

6- Comparison between the two groups in the following: Total procedures time, Fluoroscopy time in 

both groups. In hospital major adverse cardiac events including death, target vessel revascularization, 

re infarction and acute stent thrombosis. Bleeding at puncture site: major vascular bleeding was 

defined as bleeding related to the procedure with a fall in hemoglobin >3 g/dl requiring a blood 

transfusion,                                                                                                                                                                       

Any vascular events: Hematoma, AV fistula, pseudo aneurysm, retro peritoneal hemorrhage, 

dissection and duration of hospital stay in both groups.  

Statistical analysis:  

Data were analyzed using Statistical Program for Social Science (SPSS) version 18.0. Quantitative 

data were expressed as mean± standard deviation (SD). Qualitative data were expressed as frequency 

and percentage. The following tests were done Independent-samples t-test of significance was used 

when comparing between two means. Chi-square (X2) test of significance was used in order to 

compare proportions between two qualitative parameters.  
 

Results  
 

 

This study included 75 patients presenting to the National Heart Institute for the 1st time with ST 

segment elevation MI from the period from November 2014 till September 2015.                                             

25 cases in group A (22 males and 3 females) while in group B there were 50 cases including 45 

males and 5 females, the mean age of group A is 56.72 plus or minus 9.46 while the group B mean  
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age was 53.94 plus or minus 9.74 the p value between the two groups shows no significance as it is 

0.749 regarding sex and is 0.241 regarding the age.                                                                                        

15 cases of the group A had diabetes mellitus as risk factor (60% )versus 19 cases in group B (38%) 

the group B shows 19 cases. Thirteen cases in group A were hypertensive (52%) versus fourteen 

cases in group B (28%). Eighteen cases in group A (72%) were smokers versus 40 cases in group B 

(80%) Seven cases in group A (28%) had positive family history versus 17 cases in group B (34%) 

Finally, statistically significant difference between both groups as regard DM and HTN, while the 

difference between both groups for smoking and family history was statistically insignificant.                                                                                                                                                

Statistically significant difference between both groups as regard time from sheath till coronary 

cannulation (min) the femoral approach is much more rapid than the radial of the cannulation to 

coronaries , other durations show insignificant differences between both groups. 
16% of the group A cases showed MACE versus 12% of the group B showed MACE                                         

One case in group A died ( 4%) versus two cases died ( 4%).                                                                                            

In group A only one case showed reinfarction versus 3 cases in group B no CVS complication in 

group A versus 3 cases in group B.  

There was a highly statistically significant difference between groups as regard puncture site. Two 

cases only had a complication in group A versus 20 cases in group B had complications in the 

puncture site which represent 40% of the cases.                                                                                                      

There was a highly statistically significant difference between groups as regard type of 

complications. Six cases i.e 12% of the group B showed big hematoma versus 8( 16%) of the 

same group showed small one. On the other hand no big hematoma in radial while only one 

small hematoma in radial group representing 4% of the cases.                                                                               

2 cases of femoral group showed bleeding and one showed pseudo aneurysm while in radial 

group there was neither bleeding nor pseudoanuerysm.                                                                                   

This table shows no statistically significant difference between groups as regard hospital stay the 

radial group showed fewer days than the femoral group but the difference is nonsignificant. 

Discussion  
 

Coronary angioplasty and stenting is performed via the transfemoral approach in the majority of 

centers. The contemporary management of acute coronary syndromes involves aggressive 

anticoagulation which may include thrombolytic therapy or platelet glycoprotein IIb/IIIa receptor 

inhibitor in addition to heparin, aspirin and clopidogrel. Coronary stenting from the transfemoral 

approach in these patients is associated with an increased incidence of access site complications. 

The bleeding vascular complications are an important cause of increased patient morbidity , 

longer in hospital stays and higher hospital costs. Thus the transradial approach has the potential 

to significantly reduce the incidence of access site bleeding complications and may be beneficial 

in patients with acute coronary syndromes. The aim of this study was to compare the safety, 

feasibility and efficacy of primary PCI in patients presenting with acute ST myocardial infarction 

using transradial and transfemoral approaches. Number of the patient was 75 cases classified into 

25 radial cases and 50 femoral cases . In this study there was no statistically significant 

difference between both groups as regard age , sex , smoking and Positive family history but the 

results were statistically significant for Diabetes Mellitus and Hypertension . The results of the 

present study were in agreement with the result reported by (Pancholy et al, 2010) where 283 

consecutive patients underwent primary PCI , 177 by transradial approach and 106 by                          
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transfemoral approach. In that study the demographic data and the procedural characteristics 

were statistically non-significant. Access site complications were more likely to occur when PCI 

wa performed under conditions of aggressive anticoagulation and antiplatelet treatment, 

especially with use of platelet glycoprotein IIb/IIIa receptor inhibitor (Willis , 2009). The present 

study demonstrated that the procedural success of transradial coronary intervention was the same 

as in transfemoral approach. The results of the present study are in agreement with the results of 

Yves et al 2000 where 1224 cases were registered for primary PCI using either transradial or 

transfemoral access. They concluded that angioplasty was successful in 95% of both radial and 

femoral access patients. Total procedural time didn`t differ between both groups; severe access 

site related complications were observed in femoral group only. As regards the procedural time 

in this study, there was significant difference between the two approaches as regards the time 

taken from sheath insertion till coronary cannulation. In the radial group, the time from sheath 

insertion to coronary cannulation was 2.36±0.8 minutes, and in the femoral group it was 

2.01±0.6 minutes. ( Table 8 – Figure 25) The results of the present study were also in agreement 

with those reported by Hammon et al 2002. A series of 119 patients presenting with acute 

coronary syndromes were reported, including 39 patients who underwent primary or rescue PCI. 

TIMI grade 3 flow was obtained immediately after direct stent implantation in 93% of patients 

and after adjunctive pharmacological therapy with abciximab for no-reflow in the remaining 7% 

of patients. All patients were given verapamil (5mg via the radial sheath) and no significant 

radial spasm requiring alterative access site or bleeding complications. The procedural time did 

not differ from that required for a femoral approach in their institution. Louvard et al, 2002 

reported the results of a non-randomized comparison of the radial and femoral approaches for 

primary PCI. The study included 1214 patients treated in two European centers; 22% (n=267) of 

patients were treated via a transradial approach; 947 patients were treated via a transfemoral 

approach with the use of a vascular closure system (Per close) in 889 patients and manual 

compression in the remaining 58 patients. Overall procedural time, procedural outcome, and the 

rate of TIMII III flow (88-91%) did not differ between the transradial and transfemoral approach. 

These results were not consistent with the results of Louvard et al, 2002 and Hammon et al, 2002 

where the overall procedural time, procedural outcome, and the rate of TIMI3 flow (88-91%) did 

not differ between the transradial and transfemoral approach. In this study, although there were 

limited number of patients, one patient from the radial group crossed over to the femoral group 

as he had severe subclavian artery tortuosity which made coronary artery cannulation impossible 

through transradial approach. None of the patients from radial approach changed to the femoral 

approach due to radial artery puncture failure. None of the patients from the femoral group 

changed to radial group for any cause. 

Major Adverse Cardiac Events (MACE):                                                                                                              
In current study, as regards MACE , the transradial and transfemoral approaches yielded 

approximately similar results. Three patients died in this study , one from radial group and two from 

femoral group . Four patients in this study suffered from re-infarction , one from the transradial 

group (4%) and three patients from the transfemoral group (6%) and all of them were successfully 

managed by undergoing another PCI. Two patients from the femoral group (4%) suffered from 

cerebrovascular insult most probably from the massive anticoagulation and antiplatelet therapy and 

was managed conservatively in-hospital. two patients from the transradial group transferred to  
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undergo emergency CABG. Those patients suffered from complete heart block and temporary 

pacemaker was inserted. In the angiography of those patients LAD was the culprit and also another 

critical lesions in the left main coronary artery and right coronary artery . Successful PTCA was done 

to the infarct related artery and the patients ended up with TIMI 2 flow so the patient was transferred 

to emergency CABG. These results were in agreement with those reported by TEMPURA trial , they 

reported that the transradial approach does not increase MACE. follow up results of survivors in both 

groups (six months follow up) and the composite MACE-free survival showed no statistically 

significant differences in both groups. (Saito et al,2003). Also Philippe et al, 2004 , compared 

transradial versus transfemoral approaches in treatment of acute STEMI with primary PCI and 

anticoagulation and the results showed that uncomplicated clinical course occurred in 62 (97%) of 

patients in the radial group and 49 (89%) of patients in the femoral group were free of MACE 

(P=0.04). These results were statistically significant.                                                                                                            

Access site complications:                                                                                                                                            

As regards the local vascular complications in this study, it showed that only two patients (8%) from 

the radial group suffered from puncture site complication which was (minor bleeding-small 

hematoma and weak pulsations ). In comparison, 10 patients (20%) from the femoral group suffered 

from minor bleeding and small hematoma. Also 7 patients (14%) suffered from major bleeding and 

big hematoma and two of those patients needed blood transfusion. one patients (2%) from the 

femoral group suffered from pseudo-aneurysm. The patients suffered from big hematoma and 

pseudo-aneurysm which was confirmed by Duplex and this patient spent twenty one days in the CCU 

and this complication was managed in-hospital with surgical debridement by general surgery 

intervention. Two patients (4%) from the femoral group suffered from femoral artery dissection. 

These results were statistically significant and consistent with the results of other trials proving the 

lower incidence of local vascular complications through the transradial approach especially where 

aggressive anticoagulation and antiplatelet therapy is required as in cases of acute coronary 

syndromes especially acute STEMI. The result of the present study are also in agreement with those 

reported by Philippe et al, 2004 compared transradial versus transfemoral approach in the treatment 

of patients with acute myocardial infarction with primary PCI and abciximab. They reported that the 

transradial access is more effective with fewer major access site complications than the transfemoral 

access. Transradial approach produces a shorter length of in-hospital stay as compared to the 

transfemoral approach. There were no major access site bleeding complications in the radial group, 

as opposed to three patients (5.5%) in the femoral group (p=0.03), all required blood transfusions, 

surgical repair was necessary in two of them. In-hospital stay In this study, the mean hospital stay 

after transradial PCI was 4.83±3.8 days in the radial group compared to 5±3.46 day in the femoral 

group. These results were statistically non-significant ( Table 21 – Figure 38). In the TEMPURA 

Trial, the length of hospital stay was 5.7±4.9 day in the radial group in comparison to 7.4±9.5 in the 

femoral group. (p=0.204) success in day 3 discharge was 58.9% in the radial group versus 48.5% in 

the femoral group (p=0.218) Results of the AGGRASTENT Trial which addresses if early discharge 

is feasible following primary PCI with stent implantation via the radial artery under glycoprotein 

IIb/IIIa blockade for STEMI or not. One-hundred patients with STEMI eligible for PCI were 

included, of these 100 patients, 62% received treatment according to the protocol, e.g., transradial 

approach, successful PCI with stent implantation, full dose GP IIb/IIIa receptor blocker infusion and 

early discharge. The PCI was successful in 95%. Early discharge was achieved in 75 patients of the  
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total study population. Major adverse cardiac and cerebral events (MACE) did not occur in the early 

discharge group, with a year event free survival rate of 91%. The combined MACE rates in the total 

study population at 1,6, and 12 months were 8%, 15% and 20%, respectively. However a larger study 

is needed to prove the efficacy of this strategy.(Dirksen et al., 2005) 
Conclusion:  

It is a safe & effective as the transfemoral approach with a high procedural success rate and almost 

done in the same time needed as the transfemoral approach. It is done with almost no risk for 

bleeding vascular complications and other access site complications as pseudo-aneurysm especially 

for patients presenting with acute coronary syndromes where aggressive antiplatelet and 

anticoagulation therapy is needed, or patients who are expected to suffer from access site 

complications as hypertensive or obese patients. Major additional advantages as increased patient 

comfort and reduced post procedural work load associated with the achievement of hemostasis and 

all these advantages are really achieved with the transradial approach. It is an alternative route for 

coronary intervention in patients whom the transfemoral approach is impossible as in cases of 

bilateral peripheral vascular disease. 

Recommendations:                                                                                                                                                                    
It is advisable for all interventional cardiologists to apply and master the technique of transradial 

approach in primary PCI because of the previously mentioned advantages ( safe, effective , same 

time and duration as transfemoral approach in addition to less bleeding and other puncture site 

complications).It is an alternative approach to be used in patients in which aggressive antiplatelet and 

anticoagulation therapy is needed and expected bleeding complications as in patients presenting with 

acute coronary syndromes especially STEMI. Also this technique is very useful as it can be used as 

outpatient treatment in cases of elective Coronary Angiography and PCI where hospital stays and 

costs will be reduced.  

Study limitation:  
1-Differences in the sector of ages between patients                                                                                                          

2-Race and life style differences  

3-The small number of cases and the short time of follow up. 
 

References  
 

1. Brodie BR, Stone GW, et al.(2001): Stent Primary Angioplasty in Myocardial Infarction Study 

Group. Importance of time to reperfusion on outcomes with primary coronary angioplasty for acute 

myocardial infarction (results from the Stent Primary Angioplasty in Myocardial Infarction Trial. Am 

J Cardiol. 2001;88(10):1085-1090.                                                                                                                                

2. Cheng CI, Wu CJ, et al. Feasibility and safety of transradial stenting for unprotected left 

maincoronary artery stenosis. Circ J 2007; 71: 855 – 861.                                                                                                      

3. Compbell and Machin , 1993 : Statistical analysis and level of evidence : 12-13                                               

4. Cooper CJ El Shekh RA, et al. (1999): Effect of transradial access on quality of life and cost of 

cardiac catheterization. A randomized comparison, AM Heart J 138:450-6.                                                          

5. Cooper CL, Millar A, (1999): Infectious complications related to the use of the angio seal 

haemostatic puncture closure device. Catheter Cardiovasc Interv; 48:301-3.                                                       

6. David H. and Roubin G. (1995): Puncture site management. In: Handbook Cardivascular Interv. 

1st edition. New York, London, Paris and Eidn. Ch 39:467-475.                                                                                 

7. Dorros G, Cowley MJ, et al. (1983): Percutaneous transluminal coronary angioplasty registry. 

Circulation; 67:723-370.                                                                                                                                          
 

Hegab, et al., 2020: Vol 5 (8) 

http://ajmsc.info/


8 
 

African Journal of Medical Sciences                      http://ajmsc.info 

8. Dirksen MT et al. (2005): Early discharge is feasible following primary percutaneous coronary 

intervention with transradial stent implantation under platelet glycoprotein IIb/IIIa receptor blockade. 

Results of the AGGRASTENT Trial. J Invasive Cardiol. 2005; 10:512-7.                                                            

9. Frazee B. W. and Flaherty J.P. (1991): Septic endarteritis of the femoral artery following 

angioplasty. Rev INF Dis; 13:620.                                                                                                                          

10. Fuster V, Badimon L, et al (1992): The pathogenesis of coronary artery disease and acute 

coronary syndromes (1). N Eng J Med 1992;326:242-50.                                                                                         

11. Gawaz M, Neumann F-JJ, et al. (1996): Platelet function in acute myocardial infarction treated 

with direct angioplasty. Circulation 1996; 93:299-237.                                                                                     

12. Geoffery A, Cragg DR, (1986): Complications of transluminal angioplasty. Radiology; 159-201. 

13. Hammon M, Sabatier R, et al (2002): Mini-invasive strategy in acute coronary syndromes. Direct 

coronary stenting using 5 F guiding catheters and transradial approach. Cath. Cardiovasc. Interv 

2002;57:167-71.                                                                                                                                                               

14. Jean P, Serge S (2001): Reduction of discomfort at sheath removal during transradial coronary 

procedures with the use of a hydrophilic coated sheath. Cathet Cardiovasc Interv; 54:437-441.        

15. Louvard Y, Gobeil JF, et al., (2001): The problem of arteria lusoria in right transradial coronary 

angiography and angioplasty. Catheter Cardiovasc Interv;2001;54 (2):196-201.                                               

16. Louvard Y, Karl M et al. (1999): Feasibility of routine transradial coronary angiography: A 

single operator experience. J Invasive Cardiol.(11): 543-548.                                                                                 

17. Louvard Y, Ludwing J, et al.(2002): Transradial approach for coronary angioplasty in the setting 

of acute myocardial infarction: A dual center registry. Catheter Cardiovasc Interv 2002;55:206-11. 

18. Louvard Y, Thierry L. (2001): Coronary angiography through the radial or femoral approach: the 

Carafe study. Catheter Cardiovasc Interv 52:181-187.                                                                                           

19. Mathias M, David W, (2000): Transradial coronary angioplasty and stent implantation in acute 

myocardial infarction. J Invas Cardiol;12:547-549.                                                                                                 

20. Morice M, Dumaus P, Lefevere T (2000): Systematic use of transradial approach or suture of 

femoral artery after angioplasty-attempt at achieving zero access site complications. Cath 

Cardiovasc. Interv.1:39:638-41.                                                                                                                     

21. Mulukutla SR, Coben HA. (2002): Feasibility and efficacy of transradial access for coronary 

intervention in patients with acute myocardial infarction. Catheter Cardiovasc Interv.2002: 57:167-

71.                                                                                                                                                                              

22. O`Neill W, Borfie BR. (2001): Mechanical interventions in acute myocardial infarction. In: 

Hurt`s, Fuster V, Alexander RW and O`rourke RA (eds): The Heart. 10th ed., New York, McGraw-

Hill Co. 2001; p. 1473,1474,1477,1479-1482.                                                                                                   

23. Pancholy S, Patel T et al (2010): Comparison of door-to-balloon times for primary PCI using 

transradial versus transfemoral approach. Catheter Cardiovasc Interv. 2010;75(7):991-995.                            

24. Philippe F, et al. (2004): Comparison of transradial vs. transfemoral approach in the treatment of 

acute myocardial infarction with primary angioplasty and abciximab. Catheter Cardiovasc Interv. 

2004;61:67-73                                                                                                                                                                 

25. Saito S, Tanaka S, et al. (2003): A comparative study on transradial approach vs. transfemoral 

approach in primary stent implantation for patients with acute myocardial infarction: Results of 

TEMPURA trial (Test for Myocardial infarction by Prospective Unicenter Randomization for Access 

sites). Catheter Cardiovasc Interv 203;59:26-33                                                                                                             

26. Sones FM, Shirey EK, et al (1959): Cine coronary arteriography. Circulation; 20:773-37.                                      

27. The Joint European Society of Cardiology/ American College of Cardiology Committee (2000):  
 

Hegab, et al., 2020: Vol 5 (8) 

http://ajmsc.info/


9 
 

African Journal of Medical Sciences                      http://ajmsc.info 

Myocardial infarction re-defined: a consensual document of The Joint European Society of 

Cardiology/ American College of Cardiology Committee for the redefinition of myocardial 

infarction. Euro Heart J 2000; 21:1502-13.                                                                                                        

28. Thompson CA(2009): Transradial Approach for Percutaneous Intervention in Acute Myocardial 

Infarction. J Inv Cardiol 2009; 8 (Suppl A): 25-27.                                                                                                

29. Thygesen K, Alpert JS, White HD, Joint ESC/ACCF/AHA/WHF Task Force for the redefinition 

of Myocardial Infarction. Universal dentition of myocardial infarction. Eur Heart J 2007;28:2525–

2538; Circulation 2007;116:2634–2653;J Am Coll Cardiol 2007;50:2173–2195.                                                   

30. Topol E. J. (1998): Textbook of Interventional Cardiology. 3rd edition. Philadelphia, London, 

Montreal, Toronto, Sydney, Tokyo. Ch37;693:700.                                                                                                             

31. Yves C, Joset, et al. (2000): Transradial approach for coronary angioplasty in the setting of acute 

myocardial infarction. Cath Cardiovasc Interv;55:206-211.                                                                                    

32. Willis P, Voeltz MD (2009): Anemia, hemorrhage and transfusion in percutaneous coronary 

intervention, acute coronary syndromes, and ST-segment elevation myocardial infarction. Am J 

Cardiol. 2009;104(5 Suppl):34C-38C.                                                                                                                                 

33. Wu CJ, Hung WC, et al. Feasibility and safety of transradial artery approach for selective 

cerebral angiography. Cathet Cardiovasc Intervent 2005; 66: 21 – 26.                                                      
 

Hegab, et al., 2020: Vol 5 (8) 
 

 

 

 

  
 

 

 

 

 

 

http://ajmsc.info/

