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Abstract: Splitting right coronary artery  is a benign entity but the atherosclerotic changes once occurred the patient presented  

with acute coronary disease and even death . It is a very rare coronary artery anomaly and discover incidentally during cardiac 

angiography or autopsy . Here the pathological and clinical scenarios of this anomaly should be taken in account : Arrhythmia , 

heamodynamic and cardiac surgery  procedures.  

Aim of study: To know the incidence of  splitting or double   right coronary artery among people in Basra  by conventional 

coronary angiography. 

 Patients and Methods: Prospective study of coronary angiography carried out in Basra cardiac center at Al- Sadder teaching 

hospital   . A sample of 150 patients attended to cardiac center  with acute coronary disease  .  

Results : In our study the incidence of double right coronary artery was 3.3% and the mean length of anterior right coronary artery 

was 81.43 ± 2.22 mm and the caliber of this artery was 2.96 ± 0.76 mm while the mean length of posterior right coronary artery 

was 105.33 ± 3.36 mm and its caliber was 3.03 ± 0.732 mm. 

Conclusion :  Double  right coronary artery is a benign coronary artery anomaly but it may be life threatened if it associated with 

other congenital heart anomalies , atherosclerosis,  arrhythmias  or myocardial infarction.  

 

 

1.Introduction : 

Right coronary artery is one of the main coronary arteries .It 

arises from right aortic sinus passing anteriorly to  the right 

then descends vertically through the right atrioventricular 

sulcus between the right atrium and the right ventricle on 

reaching the inferior margin of the heart ,it turns posteriorly 

and continues in the sulcus  in the diaphragmatic surface.
[1,2,3,4] 

The RCA supplies oxygen and nutrient to the  right atrium, 

right ventricle, the bottom of the left ventricle , the interatrial 

septum,  portion of the left atrium, the posteroinferior one-

third of the interventricular septum  and supplies 25% - 35% 

of the left ventricle.  
[1,5,6,7] 

 

The branches of  right coronary artery are sinoatrial , conal , 

acute marginal , atrioventricular  and posterior descending  

arteries. 
[1,2,4,7]

 

A particular genetic backgrounds are responsible for the 

coronary artery anomalies especially during  the crucial first 

eight weeks of the fetal development. 
[8]

 A double right 

coronary artery is one of rare coronary artery anomalies , 

different authors used special terms  to define the  double right 

coronary artery like "split right coronary artery ,dual right 

coronary artery or duplicated right coronary artery ".
[9]

 Some 

theories proposed that double right coronary artery defined 

when both arteries supply the inferior left ventricle coursing 

down word to reach interventricular sulcus 
[9][10][11] 

while the 

others suggested that the two split  right coronary artery  

 

 

originated either as single  or two separated orifices from  

right aortic sinus  or from single proximal trunk and running 

closely in atrioventricular groove .
[9][12]

 

This anomaly is hemodyanmically insignificant but its 

provides better collateral support in case of total occlusion of  

left coronary artery .
 [9][12]

 Patients with double right coronary 

artery  are asymptomatic until an accidentally discovered 

during coronary angiography.
[9][13][14] 

This anomalous coronary artery poses a risk for earlier 

development of coronary atherosclerotic disease so the acute 

coronary syndrome is possible because of duplication  of the 

artery, therefore the clinical presentations  are the  inferior 

myocardial infarction or anterior myocardial infarction. 
[9][13][14]

  In addition, there are  difficulties  of this anomaly for 

the  angiographer at the time of the catheterization with a 

challenge for the radiologist in interpretation. 
[15][16]

                             

The coronary intervention or cardiac operation is more 

complicated in individuals with a double right coronary artery. 

Therefore, it is important to obtain information on the 

anatomic variants of this congenital coronary anomaly in 

patients who are undergoing either coronary intervention, 

aortic root operation or myocardial revascularization.
[14]

2.Aim 

of The Study: 

To know the incidence and morphological measurements of 

double right coronary artery in  Basra . 
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3.Patients and  Methods : 

This angiographical prospective study was carried out in the 

cardiac catheterization center  at Al Sadder Teaching Hospital 

,Basrah governorate during the period extended from January 

2013 to the end of August  2013 . The sample size was one 

handered fifty cases (150 ) .The sample included patients who 

lived in Basrah and attended the center during the study 

period.  

A structural questionnaires formula was developed and 

designed for the purpose of the study after being discussed 

with experts . All 150 cases were interviewed ,  the interview 

and data collection was carried out  after taken  a verbal 

permission from the patient to participate in this study .The 

patient should be stable at time of conventional angiographical 

study ,each patient should have done the following tests :  the 

baseline ECG, electrolytes , renal function tests, complete 

blood cell count and coagulation test should be reviewed 

before coronary angiography . 

Drugs used during coronary angiography : sedation as  

diazepam 5 - 10 mg intramuscularly, anticoagulants as 

heparinized saline is still required during routine coronary 

arteriography , contrast dye Ominipaque contrast media 350mg 

/1cc , the vial contain 100 cc given according to body weight 

and  other drugs used according to the  patient conditions these 

drugs included: intravenous fluid, adrenaline, atropine, 

hydrocortisone. The coronary angiographies were performed 

by the Judkin technique     through femoral approach by using 

6 French femoral sheath and diagnostic catheters . 

Catheterization Equipments : The catheterization equipments 

used in cardiac  catheterization center at  Al Sadder Teaching 

Hospital were : 

*Phillips angiographic equipment : which used in the center 

since 2008 and manufactured in Holland . 

*General Electrical angiographic equipment : : which used in 

the center since 2012 and manufactured in USA. 

4.Results: 

This angiographical prospective study was carried out in the 

cardiac catheterization center for period extended from 

January 2013 to the end of August 2013 . The sample size was 

150 cases ; male patients were 92 (61.3%) and the female 

patients were 58 (38.7%); the age of patients were ranged 

from 47 to 75 years  (58 ± 5.6 years).In our study the 

incidence of split  right coronary artery was 5 (3.3%) in 

general population. The incidence of double right coronary 

artery was more in male than female and more in patients who 

live in rural area ; the p values between double right coronary 

artery and gender and presidency were 0.035 and  0.042 

respectively as shown in Table 1, Table 2 , Table 3  .  

The splitted right coronary artery was arising from a common 

single ostium in right coronary sinus; the anterior artery was S 

shape branched to acute marginal and the  mean length was 

81.43 ± 2.22 mm and the caliber of this artery was 2.96 ± 0.76 

mm while the posterior artery was C shape terminated by 

giving off posterior descending artery in posterior 

interventricular groove and the mean length was 105.33 ± 3.36 

mm and its caliber was 3.03 ± 0.732 mm,  these measurements 

revealed that the anterior right coronary artery was short and 

small in caliber when compared it with posterior right 

coronary artery as shown in Table 4 . 

The conal and acute marginal arteries were branched from 

anterior right coronary artery while the sinoatrial nodal artery 

and posterior descending artery were arose from posterior  

right coronary artery  as shown in  Figure 1, Figure 2 . 

Table 1.Distribution of cases according to double right 

coronary artery presentation.  

 

Pattern of right 

coronary artery 

 

Number of patients 

 

Percentage 

Single  145 96.7% 

Double  5 3.3% 

Total  150 100% 

Table 2 .Distribution of double right coronary artery 

according to gender : 
\
 

 

P 

value 

 

Total  

( n=150 ) 

Female 

( n=58 ) 

Male 

( n=92 )  

 

Pattern 

of right 

coronary 

artery % No. % No. % No. 

 

         

0.035 

 

 

96.7 

 

145 

 

98.3 

 

57 

 

95.7 

 

88 

 

Single 

 

3.3 

 

5 

 

1.7 

 

1 

 

4.3 

 

4 

 

Double 

Table 3 .Distribution of double right coronary artery 

according to presidency .
 

 

P 

value 

 

Total  

( n=150 ) 

Rural  

( n=72 ) 

Urban  

( n=78 )  

 

Pattern 

of right 

coronary 

artery % No. % No. % No. 

 

        

0.042     

 

96.7 

 

145 

 

94.4 

 

68 

 

98.7 

 

77 

 

Single 

 

3.3 

 

5 

 

5.6 

 

4 

 

1.3 

 

1 

 

Double 

Table 4 .The  measurements of double right coronary 

artery . 
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Variables Mean       (mm) Std. Deviation 

 

Anterior 

right 

coronary 

artery 

Length  81.43 2.22 

Caliber  2.96 0.76 

posterior 

right 

coronary 

artery 

Length 105.33 3.36 

Caliber 3.03 0.732 

 

 

Figure 1. Coronary angiogram shown the double right 

coronary artery ; anterior right artery short and small 

caliber  (red arrow) give rise to conal artery ( brown 

arrow) and acute marginal artery ( green arrow) . The 

posterior right artery long and large caliber( yellow 

arrow) gives posterior descending artery (blue arrow). 

 

Figure 2. Coronary angiogram shown the double right 

coronary artery ; anterior right artery(red arrow) give rise 

to conal artery ( brown arrow) and acute marginal artery ( 

green arrow) . The posterior right artery ( yellow arrow) 

gives sinoatrial nodal artery (blue arrow). 

5.Discussion :  

The double right coronary artery usually diagnosed by 

conventional coronary angiography or  multi-detector 

computed tomography. In our study the incidence of double 

right coronary artery was 3.3% and that disagreed with Ermis 

et al .,2014 ; Kunimasa et al., 2007; Erbagci et al., 2006 who 

found  0.01% , 0.07% and 0.01% respectively 
[17,11,18]

 but our 

result nearly corresponded to Angelini  et al.,1999 who 

recognized  1.23%.
[19] 

 

Also the incidence increased in patients who lived in rural area 

and there is no similar study related to this issue but this 

differences in the incidence may related to geographical and 

genetic bases 
[20]

or due to physicians in the other countries 

define this topic  as high take off large ventricular artery from 

right coronary artery .
[21]

 

The incidence of double right coronary artery in our 

population was more common in male  and the both arteries 

are originated from common or single ostium this agree with 

Sari et al.,2008; Chen et al., 2010. 
[22, 23]

 

The first report about double right coronary artery anomaly 

was by Barthe et al ., 1999 who observed this artery arose 

from single ostium . 
[24]

 The knowledgement of the anatomical 

consequences of origin of double right coronary artery from 

single or separated ostia has its clinical cost.  The origin of 

both arteries   from single ostia its more common but has  a 

disadvantages  because the atherosclerotic coronary disease  is 

higher 
.[25]

 and this may lead to the stenosis of ostia leading  to 

acute coronary syndrome as myocardial infarction or sudden 

death while double right coronary artery with two separated 

ostia is very uncommon and its associated with other 

anomalies as valvular diseases in the other hand the double 

right coronary artery with two separated ostia may miss 

diagnosed during coronary angiography when stenosis in  one 

of these ostia at that time evaluation of patient is  incomplete 

and symptoms remain unchanged  . 
[26]

 

In our study the double right coronary artery has  anterior right 

coronary artery was S shape its mean length was 81.43 ± 2.22 

mm and the caliber was 2.96 ± 0.76 mm while the posterior 

right coronary artery was C shape its mean length was 105.33 

± 3.36 mm and its caliber was 3.03 ± 0.732 mm  ; there is no 

similar studies  concerned in measurements of length and 

caliber but in general the authors offered a case of double right 

coronary artery with different sizes one is large caliber 

posterior located and small caliber anterior located and that  

synchronized to our results .
 [18 ]

 

The conal and acute marginal arteries were branched from 

anterior right coronary artery while the sinoatrial nodal artery 

and posterior descending artery were arose from posterior  

right coronary artery here our results are  disagree with 

Selcoki et al ., 2010; Kumar et al., 2017 
[ 8,27 ]

 who report the 

two right coronaries shared in formation of posterior 

descending artery . 

The two different geometric shapes of double right coronary 

artery described by coronary angiography the C shaped and S 

shaped arteries that found C shaped artery more liable to 

atherosclerosis specially in proximal middle area  than S 

shaped because of flow pattern is low shear stress along inner 

wall  and the maximum differences of shear stress between 

inner and outer wall making it liable to formation of  

atherosclerosis
 [ 28,29]

 Dvir et al., 2003 assumed the S shaped 

right coronary artery is bending in the middle region causing 

different heamodynamic pattern and consequently have  a 

lower probability  to atherosclerosis.
[28] 
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6. Conclusion :  

The  cardiologist and cardiovascular surgeon  must have a 

clear  knowledge about this coronary anomaly  in order to 

have a successful medical therapy and perfect cardiac 

operation planning and preventing the consequent errors in 

management .  
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