
Z.U.M.J.Vol. 20; N.6 November; 2014                              Angiographic Study of Anatomical…….. 
 

 

-826- 

 

ANGIOGRAPHIC STUDY OF ANATOMICAL VARIATIONS OF CORONARY ARTERIES BY 

USING DIAGNOSTIC CATHETER 
 

Marwa Tharwat*,Mamdouh A.El Ashtokhy*, Ragab Abdelsalam Mahfouz**, Amal Alshahat Ibrahim*,  

*Department of anatomy & embryology, ** Department of Cardiology , Faculty of Medicine, Zagazig University. 

 

ABSTRACT 
Introduction:The coronary arteries may present several anomalies, in terms of both number and position. New image-based 

diagnostic techniques have led to greater reliability in the identification of these anomalies.Aim of the work:this work is 

done to study the angiographic pattern of normal coronary arteries variations by using the diagnostic catheter.Material and 

Methods: Any patient enlisted for angiography in catheterization lab in Zagazig University Hospital was enrolled in this 

study.Results: Data of 4246 patients who underwent coronary angiography were analysed. 115 patients who had anomalous 

of coronary arteries were entered into final data analysis.The following data could be concluded: The overall incidence of 

primary congenital coronary anomalies was 2.7% (115 out of 4,246 patients) in our angiographic population, of whom 86 

were males (74.7%) and 29 were females (25.3%). The mean age was (45.95 ± 11.65) years. Anomalous LCX was the most 

common coronary anomaly being present in 35 patients (0.82%) . The second most common anomaly was myocardial 

bridge and it was present in   31 patients (0.73%). Anomalous RCA was present in eighteen patients (15.65%). Left main 

coronary artery was absent in two cases (1.7%) and it has anomalous origin from right coronary sinus (RCS) in another two 

cases (1.7%). On the other hand, anomalous LAD was present in 8 patients (6.95 %). Coronary aneurysms were observed in 

10 cases (7.82%). On the other hand, coronary fistulas were diagnosed in nine cases (8.7%). The incidence of coronary 

anomalies among cases with coronary artery detected disease was 72.2% (83 cases) while this incidence among those 

without angiographically detected coronary artery disease was 27.8% (32 cases). Hence, the frequency of coronary artery 

anomaly was significantly higher among patients with CAD than those without CAD ( P < 0.0001). Conclusion:Coronary 

artery anomaly is a common anomaly between the populations. It could be the only cause of chest pain without significant 

coronary lesion. 

INTRODUCTION 
ariations in coronary anatomy are often 

recognized in association with structural forms 

of congenital heart disease. Understanding the 

pathophysiology is important in guiding 

management because variations in coronary 

are common, and the prognosis depending on 

anatomical features. Because of considerable 

heterogeneity of coronary vasculature, what is 

considered atypical, abnormal, aberrant, anomalies 

of, accessory, ectopic, incidental, variant, or 

significant is often unclear. The terms Anomalies of 

or abnormal are used to define any variant form 

observed in less than 1% of the general population 

AIM OF THE WORK 

The aim of this work is to study the 

angiographic pattern of normal coronary arteries 

variations by using the diagnostic catheter. 

SUBJECTS & METHODS 

This is a descriptive study which was 

carried out in catheterization unit in Zagazig 

university hospital .The subjects were recruited 

from all lists of patients suffering from chest pain 

and were indicated for coronary angiography in the 

period from 1/2012 till 1/2014.  

Inclusion criteria: Any patient enlisted for coronary 

angiography in catheterization lab unit in Zagazig 

University Hospital will be enrolled in this study. 

We included all patients of all age and sex groups. 

Exclusion criteria :Patients with coronary 

anomalies occurring as a result of congenital heart 

disease, Patients with previous history of coronary 

artery intervention (balloon or stenting),Patients 

with previous history of coronary artery bypass 

graft surgery. 

Methodology:I-All patients had signed an 

informed consent stating that their imaging results 

may be used anonymously for research purposes. 

Local ethics in research committee of our center had 

approved this study. 

II-The coronary angiograms of 4226 patients with 

symptomatic heart disease were analyzed and those 

with anomalous coronary arteries were selected for 

further assessment.  

III-Data collected about each patient includes: 
Coronary artery anatomy.,Variations in coronary 

arterial circulation.,Abnormalities in coronary 

arteries which include abnormal site, size, origin, 

course, number, termination or structure.,The 

dominance of the heart. ,  

IV-Coronary angiography: was performed via 

Judkins femoral technique using a 6-inch image 

intensifier,we tried to investigate the presence of a 

variety of coronary anomalies, particularly focusing 

on major anomalies, in the angiographic study of 

V 
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patients to determine the prevalence of various 

types of anomalies and their anatomic variation in a 

selected adult population in Sharkia, at least two 

independent investigators reviewed the films, most 

of the selective coronary angiographies were 

performed by the Judkins (femoral) method, 

although some were done according to the method 

of Sones (brachial). 

V- Statistical analysis:The data were collected by a 

check list and were underwent statistical analysis. 

The prevelance of coronary artery anomaly was 

calculated. The data of the present study were 

checked and entered to Statistical Package of Social 

Science (SPSS) version 10. The data were presented 

by using the following tests
(2)

:  

Level of Significance: 

, P- values were considered as follow 

 P value > 0.05 = Non Significant (NS).    P 

value ≤ 0.05 = Significant (*). 

 P value < 0.01 = Highly Significant (**)      .P 

value < 0.001 = Very Highly Significant (***) 

RESULTS 

Data of 4246 patients who underwent coronary 

angiography were analysed. One hundred and fifteen 

patients who had anomalous of coronary arteries 

were entered into final data analysis. Angiography 

was indicated to evaluate the coronary artery disease 

in these patients. 

The overall incidence of primary congenital 

coronary anomalies was 2.7% (115 out of 4246 

patients) in our angiographic population, of whom 

86 were males (74.7%) and 29 were females 

(25.3%). The mean age was ( 45.95 ± 11.65) years, 

with a range between 28 and 75 years. 

The coronary dominance pattern was 63.02% as 

RCA dominant,(posterior interventricular artery 

arise from RCA) 25.57% as LCA dominant ,(as 

posterior interventricular artery arise from LCX 

artery) and 11.39% as co-dominant ,( as posterior 

interventricular artery arise from both RCA&LCX). 

 

 

 

 

 

 

 

 

 

 
 

Figure1: coronary artery dominance pattern. 
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Table (1): Incidence of different congenital coronary artery anomalies in population doing coronary 

angiography (number=4246)  

Coronary anomaly Number of 

patients 

Angiographic 

incidence 

 (%)of anomalous 

Anomaly incidence  

(%)of total population 

Anomalous origin of LCX 

from RCS/RCA  
35 30.34% 0.82% 

Anomalous origin of RCA 

from LCS/LAD  
10 8.7% 0.235% 

RCA arising from PSV 8 6.95% 0.188% 

Absent LMC  2 1.73% 0.047% 

Anomalous origin of 

LMCA 
2 1.73% 0.047% 

Anomalous LAD from RCS 8 6.95% 0.188% 

Coronary fistulas 9 7.82% 0.212% 

Aneurysm  10 8.7% 0.235% 

Myocardial bridge 31 26.95% 0.73% 

Prevalence of all 

Anomalous coronary artery 
115 100% 2.7% 

LCX:left circumflex     RCS:right coronary sinus    LCS:left coronary sinus       RCA:right coronary 

artery 

PSV: posterior sinus of valsalva            LMCA: lrft main coronary artery          LAD: left anterior 

descending 

 

From table(1) it was found that anomalous LCX was the most common coronary anomaly being present in 35 

patients ( 0.82 %) with angiographic incidence of  30.34 %. It originated from the right sinus in 15 patients as 

shown in fig.(2) and from the RCA in 20 patients. Its proximal course was retroaortic in all cases. Peripheral 

distribution of the LCX artery was normal in all of them. The left anterior descending coronary artery in all of them 

originated from a separate ostium in the left sinus and had a normal distribution. 

 
Figure 2: Coronary angiogram showing LM artery gives only LAD, while the LCX arises from right coronary 

artery.  LM: Left main  LAD: Left anterior descending RCA: Right coronary artery   LCX: left 

circumflex 
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The second most common anomaly was myocardial 

bridge and it was present in 31 patients (0.73%) 

with an angiographic incidence of (26.9%).  

Myocardial bridging, defined as intramyocardial 

tunneling of the epicardial coronary segments as it 

runs through the myocardium, was identified in 8 

females and 23 males, their age ranged between 28 

and 47 years (mean=39.5+10.5 years). Ninteen 

cases were in left anterior descending (LAD) 

territories as it shown in fig.(3), 15 at Mid-LAD 

segment, 3 at proximal LAD, and one cases in distal 

LAD segment. Four cases were observed in right 

coronary artery, while it was observed in both LAD 

and RCA in eight cases.  

 
 

Figure 3: Coronary angiogram showing myocardial bridge in LAD, the figure shows diastolic (A) and systolic 

(B) frames. The dye became faint during systole due to occlusion of the artery by muscle bridge. 

 

LAD: Left anterior descending 

Anomalous RCA was present in eighteen 

patients (15.65%) with an angiographic incidence of 

(0.423 %). The origin of RCA arises from left system 

in 10 patients ; from left coronary sinus (LCS) in 6 

cases,  and  from LAD in 4 cases as shown in 

fig.(4). Anomalous RCA from posterior coronary 

sinus (PSV) where present in 8 patients. The artery 

always coursed between the aorta and the pulmonary 

artery. Its final distribution was normal in all cases. 

Moreover, the origin and distribution of the left 

coronary artery were also normal.  

 

 
Figure 4: Coronary angiogram showing RCA arises from LAD which shows stenotic lesion just distal to the 

origin of RCA. 

RCA: Right coronary artery LAD: Left anterior descending       LCX: Left circumflex 

Left main coronary artery was abscent in two cases 

(1.7%) and its two terminal branches ( LAD and 

LCX) arise separetely from left coronary sinus. and it 

has anomalous origin from right coronary sinus 

(RCS) in another two cases (1.7%). On the other 

hand, anomalous LAD was present in 8 patients 

(6.95 %) with angiographic incidence of (0.188%).  

It was originating from the RCS and coursing 

anterior to the right ventricular outflow tract with 

normal peripheral distribution in 5 cases. In these 

A B 
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cases, the LCX artery was originating from the LCS 

through a separate ostium with normal peripheral 

distribution, while it was arising from LCX in three 

cases. 

Coronary aneurysms were observed in 10 cases 

(8.7%) with an angiographic incidence of (0.235%). 

Six of these cases have aneurysm in more than one 

artery while 4 cases have single artery aneurysm, it 

either single or multible aneurysms . 

On the other hand, coronary fistulas were diagnosed 

in nine cases (7.8%) with an angiographic incidence 

of (0.21%). In these cases, 4 fistulas are connected to 

right ventricle two cases have multiple coronary 

fistulas arise from LCX, one from LAD and the other 

from RCA, 3 are connected to LA (all arise from 

RCA) and 2 cases have single coronary fistula 

connected to either RV or RA (one arises from RCA 

and the other arises from LCX)as shown in fig.(5).

   

 
 

Figure 5 : Coronary angiogram showing fistula arising from LCX and connected to left atrium.               

LCX: Left circumflex 

 

Table (2): The distribution of coronary artery anomalies among patients with CAD versus those without  

CAD.  

 

 Patients with 

CAD(n=2672[62.9%]) 

Patients without  CAD 

(n=1574[37.1%]) 

P- value 

Sum of coronary arteries 

anomalous, n (%) 

83  (  72.2    %) 32 ( 27.8 %) <0.0001 

Anomalous origin of LCX 

from RCS/RCA (N=35) 
30 (26 %) 5(4.3  %) 0.000 

Anomalous origin of RCA 

from LCS/LAD (N=10) 
7(6.08   %) 3(2.6 %) <0.003 

RCA arising from PSV 

(N=8) 
3(2.6   %) 5(4.3  %) <0.05 

Absent LMC  (N=2) 2(1.7   %) 0 (    %) - 

Anomalous origin of 

LMCA (N=2) 
1(0.9   %) 1(0.9 %) >0.05 

Anomalous LAD from 

RCS (N=8) 
5(  4.3 %) 3(2.6 %) <0.002 

Coronary fistulas (N=9) 6( 5.2  %) 3(  2.6  %) <0.002 

Aneurysm (N=10) 8( 6.9  %) 2(  1.7  %) 0.0003 

Myocardial bridge (N=31) 21( 19.1  %) 10( 8.6   %) 0.000 

LCX: left circumflex                  RCS: right coronary sinus                    RCA:right 

coronary artery    LMC:left main coronary            LCS:left coronary sinus                       

LAD:left anterior descending             PSV:posterior  sinus of valsulva  

Table(2) shows the distribution of coronary 

artery anomalies in patients with angiographically 

detected coronary artery stenotic disease versus 

those without any lesion. The incidence of coronary 
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anomalies among cases with coronary artery 

detected disease was 72.2% (83 cases) while this 

incidence among those without angiographically 

detected coronary artery disease was 27.8% (32 

cases). Hence, the frequency of coronary artery 

anomaly was significantly higher among patients 

with CAD than those without CAD ( P < 0.0001). 

Thirty cases (26%) had anomalous LCX ,10 cases 

(8.69%) had anomalous RCA, 3 cases (2.6%) had 

LM coronary anomaly, 5 cases (4.3%) had 

anomalus LAD from RCA, 6 cases( 5.2 %) had 

Coronary fistulas, 8 cases( 6.9 %) had coronary 

artery aneurysm and 21 cases( 19.1 %) had 

myocardial bridge. 

 

Table (3): Comparison of the presence of significant coronary artery disease (CAD) between normal and 

anomalous vessels 

 

 Number Percentage P-value 

CAD in anomalous vessel 

only 

59 51.3% <0.001 

CAD in normal vessel only 24 20.8% 

 

It was checked whether the presence of coronary vessle anomaly has a relationship with the development 

of CAD. Our results revealed that the anomalous vessle has a highly significant incidence for the development of 

CAD than the normal one (p value<0.001). Table (3).  

DISCUSSION 

In the present study, 115 coronary 

angiographies out of 4246 patients revealed a 

primary congenital anomaly, an incidence of 2.7% 

that is higher than usually reported in other studies 

(0.6-1.3%)
(3,4,5)

 .
 

The study with the  largest 

angiographic population was that of Yamanaka & 

Hobbs, 2002,
(4)

who reported an angiographic 

incidence of 1.3%. However, since there is no clear-

cut classification and widely adopted criteria, there 

are differences in the methodology of these studies. 

Some of them include the absence of left main 

coronary artery as an anomaly(Kardos et al., 1997 

and Angelini, 2002)
 (5,6)  

,others exclude it as they 

regard it to be a common variation and not an 

anomaly
(7)

. The study with a clearly stated 

methodology and the strictest criteria for assessing 

coronary normality/abnormality is that of Angelini 

et al 2002
(5),

 who reported an incidence of 5.6% in a 

population of 1950 patients. Eid et al.,2009
(8)

  in 

their arteriographic study in an adult Lebanese 

population found an overall incidence of 2.04%, 

before excluding the absence of the left main 

coronary artery .
 
 

Although coronary anomalies may be 

detected non-invasively by the new methods like 

multi-slices computed tomography, this is difficult 

to be used as screening tests. The anomalies are 

usually detected at coronary angiography 
(9)

.  

We chose the angiography to detect the 

coronary anomalies. However, other modalities can 

serve this purpose. Echocardiography has been 

proposed as a screening test in young asymptomatic 

individuals engaged in vigorous activities . After 

implementing protocols for detection of clinically 

silent CAAs, Chaitman et al .,1976, Kimbiris et 

al., 1978 
(7,10)

concluded that when specifically 

sought, a wide range of anomalies can be screened 

successfully with echocardiography. The main 

disadvantage is that only the proximal course can be 

visualised and that a high degree of suspicion is 

needed. With computed tomography (CT) the 

course of the entire vessel can be easily visualized. 

The most common anomaly in our series 

was that of LCX coronary artery which comes in 

accordance with some reports. However, others 

reported anomalous RCA as the most common one 
(3,11)

.  

  These study reported a (0.423%) incidence 

of anomalous RCA in congenital coronary 

anomalies, which is different from other 

populations, being highest incidence in Indian and 

lowest in German populations (0.46 and 0.04%, 

respectively) 
(3)

. 

Previous studies reported incidence of anomalous 

origin of the LCX in adults ranging from 0-1.0% 
(12)

. The angiographic incidence of anomalous LCX 

was the highest (1.0%) in a Central European 

population while the overall incidence of congenital 

coronary anomalies was 1.3% in the same study  . In 

Japan, the angiographic incidence of anomalous 

LCX was the lowest (0%) whereas the overall 

incidence of coronary anomalies was 0.3%, with the 

RCA being most commonly affected 
(3)

.  

These study reported an angiographic incidence of 

(30.34%) for anomalous LCX, which account for a 
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(0.82 %) of the overall incidence of congenital 

coronary anomalies. Thus, our angiographic 

incidence of anomalous LCX is more similar to the 

Asian and Turkish population than to the American 

and Central European populations, likely due to 

genetic or ethnic factors. The anomalous LCX 

artery always coursed posterior to the aorta to reach 

its normal distribution and its course was typical in 

all our patients. This anomaly alone causes no 

functional impairment of the myocardium, and it is 

therefore considered benign 
(3)

.  

In the present study, the LAD of 8 patients 

(6.95 %) was arising from the RCA or the RSV. In 

this anomaly, interarterial course of the LAD 

between the aorta and pulmonary artery can be the 

reason for performing angiography for these 

patients by causing ischemia without the presence 

of CAD.  

Inspite of anomalous left anterior 

descending artery is one of the rarest anomalies 
(13)

  

we found it in eight patients. The functional 

significance of this anomaly is unknown; however, 

it was reported to occur more commonly in 

association with tetralogy of Fallot 
(3)

. Accurate 

identification of origin and course of anomalous 

coronaries is mandatory before planning coronary 

interventions, so that an appropriate guiding 

catheter, wire advancement and balloon systems 

may be selected 
(3)

. 

Myocardial bridging was significantly 

encountered in the present study (0.73 %). 

Myocardial bridging is defined as an intra-

myocardial segment in the course of a major 

epicardial coronary artery 
(14)

.
 
The most common 

site of bridging is in the middle segment of the LAD 

artery 
(15)

.  

Coronary artery Aneurysm:With the widespread 

use of coronary angiography, the incidence of 

coronary aneurysm was clearly delineated to be 1–

5%. 
(16)

. In the largest series from the CASS registry, 

Swaye et al., 1983
(17)

 found coronary aneurysm in 

4.9% of more than 20000 coronary angiograms. The 

incidence of coronary aneurysm in an Indian patient 

cohort with ischemic heart disease has been 

reported to exceed 10 % 
(18)

. In these study, the 

incidence of Coronary artery aneurysm was (8.7%). 

Aneurysms may be with a higher risk of rupture or 

thrombosis. 
(19).

  

Coronary artery fistulas (CAF):CAF are rare 

congenital anomalies 
(20)

. The incidence is around 

0.002% in the general population and 0.3% to 0.4% 

in patients with congenital heart defects 
(21)

. The 

CAF incidence in our study was (0.212%) among 

patients undergoing diagnostic coronary 

angiography. CAF consist of a communication 

between a coronary artery and a cardiac chamber or 

a great vessel. In CAF, blood diverting from the 

high resistance myocardial capillary bed into the 

low resistance fistula produce ischemia and 

coronary steal phenomenon, More than 90% of 

fistulas drain into the systemic venous side of the 

circulation 
(22)

. 

Interestingly, our results show a 

significantly higher incidence of coronary stenosis 

in anomalous versus normal vessels, which is in 

contrary to previous findings.  
(19,23)
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 العربي الملخص

 

ٍر ذلك من ٌمكن تعرٌف التغٍرات التشرٌحٍة للشراٌٍن التاجٍة على أنها "أي اختلاف فً المنشأ أو المسار أو كلٍهما معاً أو فً عدد الشراٌٍن أو غ

 . َحساػذ َسائم انخشخٕص انحذٔثت ػهّ ححذٔذ ٌزي الاخخلافاث.الاختلافات"

إٔه انخاجٕت َانخغٕشاث انخششٔحٕت نٍا ػه طشٔق انخصُٔش انُػائٓ نهششإٔه انخاجٕت )انقسطشة انٍذف مه ٌزا انؼمم ٌُ دساست طبٕؼت انشش

 انخشخٕصٕت(.

ٓ ٌزي انذساست. َحم ػمم دساست َصفٕت نؼذد  ٓ جامؼت انضقاصٔق ف ٓ َحذة قسطشة مسخشف ْ حانت سجهج ف ٓ جامؼت  2424َقذ حم إدساج أ حانت مه مسخشف

 111ػذدٌا َ انضقاصٔق، َحم ححهٕم انبٕاواث انخاصت بٍم، ثم قمىا بؼمم ححهٕم إحصائٓ نهحالاث انخٓ ثبخج بٍا حغٕٕشاث حششٔحٕت فٓ انششإٔه انخاجٕت،

 حانت.

ٌُ شزَر  شُٕػا الأكثش انشزَر كان َ.  انسكان مه غٕشٌم فٓ سصذٌا حم انخٓ مه أػهّ سكان محافظت انششقٕت فٓ انشارة انخاجٕت الأَػٕت حالاث

ٓ انذساساث انقهب ػضهت َجسش انذائشْ انخاجٓ انششٔان ُ انحال ف  انششإٔه فٓ ه انخاجٕتأمشاض انششإٔ مه كثٕشة حالاث َقذ حم سصذ. الأخشِ كما ٌ

  .راث انخغٕشاث انخهقٕت انخاجٕت

 التوصيات:

 ٔخضغ أن ٔىبغٓ الأحٕاء انمشضّ أن انمسخحسه فمه َبانخانٓ،. انسشٔشْ الاشخباي بمؤشش َثٕقا اسحباطا ٔشحبظ انخاجٕت انششإٔه فٓ وُع انشزَر ححذٔذ

 .ػهًٕ حذخم أْ حأثٕشَ انشزَر انطبٕؼٓ انخاسٔخ نخُضٕح انطُٔم انمذِ ػهّ نهمشاقبت

 


