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Table 3: Distribution of coronary artery disease in relation-
ship with CHB and SSS

Variables CHB (n=109) SSS (20)
 f (%)# f (%)
Vessel involvement   
Present  25 (22.9) 07 (35.0)
Absent  84 (77.1) 13 (65.0) 
No of vessel involvement  
SVD 10(9.2) 02 (10.0)
DVD 05(4.5) 01(05.0)
TVD 10(9.2) 04(20.0)
Normal 84(77.1) 13(65.0)
#Figure in the parenthesis indicates column percentage

Discussion
Chronic degenerative heart diseases may involve the 
conduction system only (Lenègre’s disease) or calcification 
and sclerosis of the fibrous cardiac skeleton (Lev’s disease). 
Other chronic cardiac diseases, such as valvular heart 
disease (rheumatic or others), cardiomyopathies, hypertensive 
heart disease, and congenital heart defects, may injure the 
conduction system11.

The natural history of conduction disturbances has changed, 
longevity has improved, the spectrum of cardiac diseases 
has altered, and the treatment of conduction disturbances 
has been revolutionized by the use of pacemakers11.    
Degenerative cardiac disease is the most prevalent cause of 
severe conduction disturbances. Clinically, patients with 
permanent pacemakers are not known to have more frequent 
ischemic events than the general population11.

Conduction disturbances of the heart may be originated 
from the sinoatrial (SAN) and atrioventricular (AVN) nodes 
and intraventricular conduction system19. The chronic 
conduction disturbances are due to de-generative conditions 
often without other identifiable myocardial disease20. Some 
patients with permanent pacemakers have overt or latent 
atherosclerotic heart disease, which causes conduction 
disturbances, probably by inducing conduction system 
ischemia21.

During the six-month study period a total of 129 patients 
with symptomatic bradyarrhythmias requiring permanent 
pacemaker implantation were analyzed in this study. Severe 
bradyarrhythmia’s that require permanent pacemaker 
implantation, 109 patients had CHB and 20 patients had SSS 
presentation. It is important to note that a large number of 
elderly patients having presentation with bradyarrhythmias 
(CHB and SSS) undergone permanent pacemaker implanta-
tion without coronary angiography in our daily practice, is 
thought to be degenerative. There is still controversy about 
the association of conduction disturbances and underlying 
coronary anatomy22. 

In our 129 patients, 32(24.90%) were documented to have 
CAD on coronary angiography while 97(75.10%) did not 

have CAD. Considering the number of vessels involved, 
12(9.3%) patients had single vessel disease (SVD), 6(4.7%) 
patients had double vessel disease (DVD) and 14 (10.9%) 
patients had triple vessel disease (TVD). Hsueh et al. 
(2001)8 performed coronary angiography non selectively in 
113 patients with symptomatic bradyarrhythmias and found 
incident CAD in 20% of these patients. Brueck et al. (2008)9 
in an angiographic study of 507 patients requiring           
pacemaker implantation and at least one atherosclerotic risk 
factor, found a remarkable 71% incidence of CAD in such 
patients. Alai et al. (2016)23 revealed an overall 45% 
incidence of CAD and 29% incidence of significant CAD in 
their study patients. 

Keeping in mind all these data together, we may assume that 
chronic CAD is not considered to be a dominant cause of 
conduction system disturbances in current clinical practice, 
the incidence of CAD in patients with symptomatic bradyar-
rhythmias requiring permanent pacemaker implantation and 
risk factors for CAD is quite high. Among the patients 
53(41.1%) were hypertensive, 25(19.4%) were diabetic, 30 
(23.3%) were smoker and 59(45.7%) had dyslipidemia. In 
our study 109 (84.5%) patients had CHB and 20(15.5%) 
patients had SSS presentation. Out of 109 patients with 
complete heart block, 84 (77.1%) patients had normal 
coronary angiography and 25(22.1%) had coronary artery 
disease (CAD). Out of 20(15.50%) patients of Sick Sinus 
Syndrome ,13(65%) had normal coronary artery and 7(35%) 
had coronary artery disease. Hambly et al. (1973)24 examined 
42 patients with ECG conduction disturbances and        
symptomatic coronary artery disease. Although most 
patients had a significant lesion in the LAD coronary artery, 
there was no correlation with specific lesion. 

Sick sinus syndrome usually occurs in older adults, but it 
can affect persons of all ages. One in 600 cardiac patients 
older than 65 years has this syndrome25. In one study of 
patients older than 21 years with sick sinus syndrome, the 
median age was 74 years and men and women are affected 
equally26. 

Intrinsic causes of sick sinus syndrome include degenerative 
fibrosis of the sinoatrial node, ion channel dysfunction, and 
remodeling of the sinoatrial node. Historically, the most 
common intrinsic cause is thought to be age-related, 
idiopathic degenerative fibrosis of the sinoatrial node8. 
Recent research and understanding of familial and congeni-
tal sick sinus syndromes, however, have shown that an 
inherited dysfunction of ion channels within the sinoatrial 
node also plays a significant part in age-related sick sinus 
syndrome1,9,11-13. 

Remodeling of the sinoatrial node occurs in heart failure and 
atrial fibrillation, and this appears to play a role in the devel-
opment of sick sinus syndrome for some patients1,14,15. 
Certain infiltrative disease processes, including connective 
tissue diseases, hemochromatosis, sarcoidosis, and amyloi-
dosis, may also cause intrinsic dysfunction of the sinoatrial 

node10. Atherosclerotic changes of the sinus node artery, 
which originates from the proximal right coronary artery in 
65 percent of patients10, may contribute to chronic ischemia 
and subsequent fibrosis of the sinoatrial node, but are not 
considered to be a major cause of sick sinus syndrome3,16. 

We found that presence of concomitant CAD in these 
patients was significantly correlated with hypertension, 
dyslipidemia, smoking and diabetes. So, the presence of 
these risk factors should alert us to perform coronary 
work-up in such patients. To conclude, we would like to 
stress that even though the conduction disturbances may not 
reverse with revascularization, appropriate management 
CAD with pharmaco- logical or non-pharmacological therapy 
is likely to improve the long-term outlook of these patients. 

Conclusion
Angiographic CAD observed in one fourth of the patients 
receiving permanent pacemaker implantation for symptom-
atic bradyarrhythmia. So, the diagnosis and appropriate 
management of concomitant CAD is likely to require for 
benefits derived from pacing. Among the conventional 
coronary risk factors, diabetes, hypertension, dyslipidemia 
and smoking also important markers for further coronary 
artery evaluation.

Limitation
Present single center observational study only included 
those patients admitted for permanent pacemaker implanta-
tion and undergone coronary angiogram; broader prospec-
tive multi-center studies are required to confirm the 
findings. Small sample size also a limitation of the study. 
Large scale multicenter studies also required to find the 
association of conduction disturbances and coronary artery 
disease.
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Introduction 
CAE is a rare disease characterized by diffuse dilatation of 
coronary artery by at least 1.5 times that of adjacent normal 
coronary artery as per CASS registry1, if dilatation occurs in 

a very short segment of artery less than 1/3rd of the length, 
it is called aneurysm. CAE is a rare disease that occurs in 
0.3-4.9% of people in North America, 3-8% of angiographic 
and 0.22-1.4% of autopsy series1-3. It is more common in 
male than female and in people who have risk factors for 
CAD like smoking and hypertension. 
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Abstract
Background: Coronary Artery Ectasia (CAE) is a rare but unique angiographic finding.  Common clinical presentation of 
this disorder are effort angina and Acute Coronary Syndrome (ACS). Management strategy is a bit different and controversial 
than that of isolated Coronary Artery Disease (CAD). More than 50% of angiographic ectasia patients have coexisting CAD. 
Use of anticoagulant along with antiplatelet is vital issue here. Exact etiology of CAE is still unclear. Sometimes genetic 
factor is an important contributor and in other patients some correlation with traditional cardiovascular risk factors and strong 
association with Atherosclerotic Heart Disease (ASHD) has been described in many studies. Most of the studies on CAE are 
conducted on relatively small numbers of patients and sometimes it showed ambiguous findings regarding its association with 
traditional cardiovascular (CV) risk factors. Aim of the study is to determine the CAE prevalence among patients who           
underwent Coronary Angiography (CAG) in NHFH&RI and to assess the relationship of ectasia with coronary risk factors, 
clinical characteristics and coronary involvement. 
Method: This is a single center, hospital base retrospective study carried out between period from January 2015 to March 
2021 at the Department of Cardiology, National Heart Foundation Hospital & Research Institute (NHFH&RI), Dhaka. Total 
60408 patients underwent CAG during this period. Among them 1595 had definite CAE were analyzed. They were divided 
into 2 groups according to presence and absence of concomitant significant CAD, Group I and Group II respectively. Statisti-
cal analysis done with SPSS version 16 to find out the frequency of Socio-demographic and CV risk factors and coronary 
artery involvement.
Result: Prevalence of CAE is about 2.64%. It is the male, middle aged and higher BMI peoples are more affected than 
female, younger and people with normal BMI. High BMI/Obese and hypertensive patients are commonly affected than 
non-hypertensive and non-obese/normal BMI patients in this study. On the other hand, diabetes, dyslipidemia and smoking 
are less frequent in ectasia patients. About 71.84 % patients had concomitant significant CAD and 28.15% had isolated CAE 
or CAE with minor CAD. RCA (51.59%) is the commonest vessel involved followed by LAD (33.35%) and LCx (29.15%). 
LM is the least common site of ectasia. Among all patients, 41.84% had CCS, 37.24% had STEMI and 20.94% had NSTEMI-UA. 
Conclusion: Overall incidence of CAE in angiographic patients is 2.6% and it is more common in male, middle aged,            
hypertensive and higher BMI/obese patients. CCS was the commonest indication of CAG in all patients and patients with 
isolated ectasia (Group II), whereas STEMI was commonest indication in CAE with ASHD (Group II). RCA is the               
commonest artery involved followed by LAD and LCx in all patients and CAE with ASHD (Group I) but in isolated CAE 
(Group II), LAD is commonest artery involved. 
Keywords:  CAE: Coronary artery ectasia; ASHD: atherosclerotic heart disease; CV risk factors: cardiovascular risk factor; 
CAD: Coronary Artery Disease.
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Most acceptable classification was made by Markis et al. 3.  

Markis et al divided ectasia into 4 groups:
Type 1: Diffuse ectasia involving 2 or more vessels. 
Type 2. Diffuse ectasia in 1 vessel and focal or segmental 

involvement in another vessel. 
Type-3. Diffuse ectasia involving single coronary artery. 
Type 4. Segmental or focal involvement of one coronary 

artery, like LAD or LCx or RCA.

Etiology: Most common cause or association of CAE is 
ASHD, though a substantial number of cases coronary 
stenosis is noncritical. Congenital, kawasaki disease, CTD 
and iatrogenic etiology constitute the majority of the 
remaining patients.

Risk Factors: CAE is more common in males. Hypertension 
is considered as a risk factor for ectasia. Interestingly, 
patients with DM have low incidence of CAE. This might be 
due to down regulation of MMP (Matrix metalloproteinase) 
with negative remodeling in response to atherosclerosis4. 
Smoking appears to be more common in patients with CAE 
than in those with coronary artery disease (CAD). Cocaine 
use was also found to be an independent predictor of CAE 
irrespective of smoking 4.

Pathophysiology: Swaye et al. in 1983 in CASS described 
the CAE is a variant of atherosclerotic disease1. But why 
atherosclerosis produces coronary stenosis in some cases, 
ectasia in others and both ectasia with stenosis in another 
subsets of patients cannot be explained. Possible genetic 
susceptibility is the likely explanation.

As per hypothesis of remodeling, Coronary ectasia probably 
represents an exaggerated form of expansive vascular 
remodeling (i.e. excessive expansive remodeling) in 
response to atherosclerotic plaque growth. The fundamental 
pathological process is the enzymatic degradation of           
extracellular matrix in tunica media5.  A variety of factors 

affect this enzymatic degradation e.g. genetic factors, 
increased RAS activity, lipid accumulation, plaque information, 
increased insulin, homocysteine and NO metabolites. 
Collectively all of these factors activate the matrix degradation 
enzymes e.g. cysteine proteases (cathepsin K, L & S) and 
serine proteinases (neutrophil elastase, plasminogen activators, 
plasmin, chymase & tryptase).  With activation of matrix 
degradation enzymes, underlying IEL is disrupted. Disruption 
of IEL causes extension of inflammatory processes in tunica 
media and degradation of collagen and elastin fibers in 
media. So disruption of IEL and media layer of vessels 
produces excessive expansive remodeling and ectasia4.  
Histological features of ectasia are comparable to atheroscle-
rosis. In CAE, typically tunica media is attenuated with loss 
of smooth muscle cells and densely infiltrated by inflamma-
tory cells. These changes occur in response to atherosclerosis 
in intima and degradation of internal elastic lamina4,1. 

Inflammatory response, blood stasis due to artery dilatation 
with slow flow and endothelial injury from turbulent blood 
flow trigger the platelet activation, aggregation and throm-
bus formation. Inflammatory reactions cause detectable 
increase in inflammatory biomarkers like CRP, interleukin 
6, TNF alfa4. Elevated homo cysteine, Hyperinsulinemia, 
chlamydia pneumonia also has been implicated in the patho-
genesis by activation of MMP (matrix metalloproteinase)6. 
Hyperinsulinemia may exacerbate the remodeling process 
in the setting of coronary atherosclerosis by stimulating the 
proliferation and migration of vascular smooth muscle cells 
from the arterial media and interfering with extracellular 
matrix production6. Genetic factors also been implicated and 
it's related to ACE DD genotype polymorphism.  Coronary 
artery dilatation without significant coronary artery stenosis 
is called isolated coronary artery ectasia. Hartnell et al. 
(1985)2 reported that only 17% of CAE patients did not have 
a significant co-morbid coronary artery stenosis. Swaye et 
al. (1983)1 reported that a significant coronary stenosis was 
observed in 90.8% of CAE patients, and it was observed in 
82% of the patients in another study conducted by Lam and 
Ho, (2004)7.

Treatment: Till now there is no guidelines for treatment of 
CAE. Antiplatelet or anticoagulant is the mainstay of 
treatment to prevent thrombosis when it occurs as isolated 
without any CAD8. DAPT and full anti-coagulation are 
currently under investigation when there is CAD association. 
Vasodilators like NDHP-CCB, are proposed to prevent 
vasospasm and reduce myocardial ischemia. However, 
nitrate is contraindicated, because it produces only epicardial 
coronary artery dilatation, that exacerbate myocardial 
ischemia by producing more sluggish flow. PCI or CABG is 
the treatment option when CAE is associated with critical CAD.

Present study aimed to determine the CAE prevalence 
among patients who underwent Coronary Angiography 
(CAG) in NHFH&RI and to assess the relationship of 

ectasia with coronary risk factors, clinical characteristics 
and coronary involvement. Study enriches our knowledge 
about CAE among Bangladeshi population.

Materials and Method 
Study population
Total 60408 (men, 46475 and women, 13933) patients 
underwent coronary angiographic evaluation between the 
periods of January 2015 and March 2021. Among them 
1595 were diagnosed having CAE. Patients with CAE were 
divided into two groups according to the presence or 
absence of ASHD. Among them 1146 (71.84%) were in the 
Group I having CAE with ASHD and 449 (28.15%) were in 
the Group II having CAE without ASHD. They were 
analyzed for coronary artery involvement (RCA, LAD or 
LCx), age distribution, prevalence of hypertension, diabetes, 
smoking, dyslipidemia and BMI status. Clinical Diagnosis 
was made prior to CAG depending on patient’s history, 
clinical findings, ECG, echocardiography and cardiac 
biomarkers. Clinical indications of CAG were CCS, 
STEMI, ACS other than STEMI (UA & NSTEMI).

Diagnostic tool of CAE
Till now traditional coronary angiography is gold standard 
test for diagnosis of ectasia.  Coronary CT angiography, 
cardiac MRI are sometimes useful.  Some imaging tools e.g. 
IVUS, OCT may give additional information regarding 
ectasia and coronary artery atherosclerosis. Signs of 
stagnant flow include delayed ante-grade contrast filling, 
segmental back-flow and stasis in the ectatic coronary 
segment8.

Indications of Coronary Angiography (CAG) 
Indications of CAG were varieties of definite IHD as well as 
in some cases to rule out CAD. In our study population, 
commonest indication of CAG was CCS followed by 
STEMI and NSTEMI-UA. 

Clinical Data Collection
Socio-demographic data regarding age, sex, body mass 
index (BMI), cardiovascular risk factors (hypertension, 
diabetes, dyslipidemia, cigarette smoking, etc.), and clinical 
presentation as well as electrocardiography and echocardi-
ography information obtained from hospital records.

Statistical Analysis
Characteristics were reported as mean and SD for               
continuous variables, and number and percentages for 
categorical variables. Statistical differences between baseline 
characteristics were reported using a χ2 test for categorical 
variables. SPSS Software version 16 was used for statistical 
analysis. P value >0.05 considered as significant.
 
Result
Prevalence of CAE is about 2.64% (men, 3.11% and 
women, 0.86%) among the study population. More than 3 

times higher in male. Mean(±SD) age of all patients who 
underwent CAG was 53.33(±12.8) years and 52.4(±10.9) 
years in patients having ectasia.  Among the patients with 
CAE, middle aged patients, age between 40-59 yrs was 
58.24%, followed by elderly patients age group 60 years and 
above 29.78% and younger patients were only 11.97%. It is 
the male, middle aged, hypertensive and higher BMI 
peoples are more affected than female, younger, non-   
hypertensive and people with normal BMI.  On the other 
hand, diabetes, dyslipidemia and smoking are less frequent 
in ectasia patients.  Though most of the studies demonstrate 
that CAE are more frequent in smokers than nonsmokers. In 
our study, smokers are less frequent than non-smoker in 
ectasia group.  It might be due less disclosure of smoking 
habit by the patients for social stigmata. 

Table 1: Socio-demographics and clinical characteristics of 
the patients

Variables  Frequency (Percentage) 
Gender 
Male 1449(90.84)
Female 146(09.15)
Age group  
<40 yrs 191(11.92)
40-59 yrs. 929(58.24)
≥60 yrs 475(29.78)
Risk Factors 
Hypertension 1205(75.54)
Diabetes mellitus 404(25.32)
Dyslipidemia  64(04.01)
Tobacco use (Smoking)  508(31.84)
BMI  
<25.0 568(35.61)
≥25.0  1027(64.38)
Clinical Diagnosis  
CSA 667(41.82)
STEMI 594(37.24)
ACS (NSTEMI-UA) 334(20.94)

In patients with ectasia (in all patients, Group I and Group 
II) frequency and percentage of people with higher BMI 
(above normal) are greater than people with normal BMI. 
Percentages of patients having above normal BMI (over-
weight and obese collectively) were 64.38%, 63.44% and 
66.81% respectively in all patients, Group I and Group II.  
Difference in BMI statistically significant between Group I 
and Group II. Among all patients, 667 (41.82%) had CCS, 
594 (37.24%) had STEMI (acute, recent and old) and 334 
(20.94%) had UA-NSTEMI. In CAE with ASHD (Group I) 
STEMI patients were highest (45.02%) followed by CCS 
(33.47%) and UA- NSTEMI (21.55%). On the other hand, 
in Group II, CCS were highest in number (63.25%) and 
STEMI patients were least (17.14%), the difference is  
statistically significant. 

Table 2: Distribution of socio-demographic and clinical 
characteristics of the patients by groups

*Value in the parenthesis shows column percentage
#p value obtains by Chi square.

Figure 1: Distribution of risk factors between the groups

Table 3: Distribution of number of vessels involved and 
involved artery among all patients
Variables Frequency (Percentage)
Number of vessels involved by CAD(ASHD) (Group I)
SVD 453(28.40)
DVD 354(22.19)
TVD 339(21.25)
Normal Coronary/NC CAD (Group II)  449 (28.15)
Involved artery by ectasia* (All patients)
LAD 532(33.35)
LCX 465(29.15)
RCA 823(51.59)
LM 78(4.89)
*Multiple responses

Distribution of number of vessels involved and involved 
artery among the patients having CAE with ASHD (Group 
I, n=1146) showed 453 (28.40%) had SVD, 354 (22.19%) 
had DVD and 339 (21.25%) had TVD. In terms of ectasia of 
involved artery, RCA (51.59%) is the commonest vessel 
involved followed by LAD (33.35%) and LCx (29.15%). 
About 4.89 % had LMCA ectasia. Out of 1595 patients 1146 
patients had critical stenosis along with ectasia (Group I), so 
advised for revascularization by PCI or CABG, 449 patients 
had isolated ectasia without ASHD was advised for medical 
management.  

Discussion 
Mean age of 60,408 angiographic patients was 53.33±12.8 
SD and it was 52.4±10.8 in patients who were found CAE, 
difference not statistically significant. Among all patients 
with CAE, middle aged patients (age between 40-59 yrs.)  
was 58.24%, followed by elderly patients (age 60 years and 
above) 29.78% and younger patients were only 11.97%. 
This finding comparable to other studies8. Prevalence of 
CAE 2.64% in our study. Comparison with other 
studies1,2,7,9-11 with our study presented in table 4. In men 
prevalence 3.11 % and in women 0.86%, more than 3 times 
higher in men. Some studies showed higher and some 
studies showed lower than our findings. Prevalence of CAE 
reported by Almansori and Elsayed, (2015)11, Swaye et al. 
(1983)1 and Harikrishnan et al. (2000)9 was 6.0%, 4.9% and 
4.5% respectively. Other studies like Hartnell et al. (1985)2, 
Gunes et al. (2006)10 and Lam and Ho, (2006)7 reported 
1.4%, 1.4% and 1.2% respectively.

Among the patients with and without ASHD, hypertension, 
higher BMI are more frequent findings. Most of the studies 
showed hypertension and obesity have a positive correlation 
and diabetes has a negative correlation6.

In our study, dyslipidemia and smoking are less frequent 
among all CAE patients. Possible explanation of it is poor 
disclosure and hiding of smoking habit by patients because 
of social stigmata. Regarding dyslipidemia in CAE, preva-
lence varied from 55-90% in CAE patients4. Some study 
showed a negative correlation between DL and CAE. In our 
study, dyslipidemia is under-diagnosed because of starting 
anti-lipid medication outside hospital at the beginning of 
ischemic symptoms without assessing the serum lipid 
profile.

CAE with concomitant ASHD/CAD (71.85%) predominate 
over isolated ectasia (28.15%). It might be explained by 
atherosclerosis itself attribute to coronary ectasia and some 
common pathogenesis of both atherosclerosis and ectasia. 
Different studied showed the coexisting CAE and CAD 
from 59-84%3,7,10. Regarding coronary artery involvement in 
ectasia, Elahi et al. (2004)12 showed that RCA is the 
commonest artery involved followed by LAD and LCx. In 
our study, we got the similar findings in all patients and 
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Causes  Frequency4 

Atherosclerotic  >50% 
Kawasaki disease and congenital  17% 
Mycotic and infectious septic 
emboli and borreliosis  

11% 

Connective tissue disease and 
Marfan's syndrome  

<10% 

Arteritis, e.g. polyarteritis 
nodosa, SLE 

<10% 

Iatrogenic e.g. PCI, angioplasty, 
directional coronary atherectomy 
and laser angioplasty  

Rare 

Primary cardiac lymphoma. Rare 
Congenital: frequently associated 
with other cardiac abnormalities 
such as bicuspid aortic valve, 
aortic root dilatation, ventricular 
septal defect or pulmonary 
stenosis.  

Rare 

Group I. But in Group II (Isolated ectasia), LAD is a bit 
higher frequency of involvement followed by RCA and 
LCx.
Table 4: Comparison of prevalence of CAE and it’s             
association of different CV risk factors with other studies4

[Adapted from Devabhaktuni S, Mercedes A, Diep J, Ahsan C. Coronary 
Artery Ectasia-A Review of Current Literature. Curr Cardiol Rev 
2016;12(4):318-323. doi: 10.2174/1573403x12666160504100159. PMID: 
27142049; PMCID: PMC5304254. Permits unrestricted, non-commercial 
use, distribution and reproduction in any medium, with properly cited.].

Conclusion
Men were more affected by CAE with men to women ration 
>3:1. Middle aged, hypertensive and overweight-obese 
people are higher than young, non-hypertensive and normal 
BMI people. Hypertension and overweight/obesity have a 
significant positive correlation, whereas diabetes, dyslipid-
emia and smoking have a negative correlation.

Limitations
Our study has several limitations. Hospital records of 
patients underwent coronary angiography were the study 
participants. Although we have attempted to the best of our 
ability, to reduce the deficiency, these limitations are innate 
to the retrospect design of the study.
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Most acceptable classification was made by Markis et al. 3.  

Markis et al divided ectasia into 4 groups:
Type 1: Diffuse ectasia involving 2 or more vessels. 
Type 2. Diffuse ectasia in 1 vessel and focal or segmental 

involvement in another vessel. 
Type-3. Diffuse ectasia involving single coronary artery. 
Type 4. Segmental or focal involvement of one coronary 

artery, like LAD or LCx or RCA.

Etiology: Most common cause or association of CAE is 
ASHD, though a substantial number of cases coronary 
stenosis is noncritical. Congenital, kawasaki disease, CTD 
and iatrogenic etiology constitute the majority of the 
remaining patients.

Risk Factors: CAE is more common in males. Hypertension 
is considered as a risk factor for ectasia. Interestingly, 
patients with DM have low incidence of CAE. This might be 
due to down regulation of MMP (Matrix metalloproteinase) 
with negative remodeling in response to atherosclerosis4. 
Smoking appears to be more common in patients with CAE 
than in those with coronary artery disease (CAD). Cocaine 
use was also found to be an independent predictor of CAE 
irrespective of smoking 4.

Pathophysiology: Swaye et al. in 1983 in CASS described 
the CAE is a variant of atherosclerotic disease1. But why 
atherosclerosis produces coronary stenosis in some cases, 
ectasia in others and both ectasia with stenosis in another 
subsets of patients cannot be explained. Possible genetic 
susceptibility is the likely explanation.

As per hypothesis of remodeling, Coronary ectasia probably 
represents an exaggerated form of expansive vascular 
remodeling (i.e. excessive expansive remodeling) in 
response to atherosclerotic plaque growth. The fundamental 
pathological process is the enzymatic degradation of           
extracellular matrix in tunica media5.  A variety of factors 

affect this enzymatic degradation e.g. genetic factors, 
increased RAS activity, lipid accumulation, plaque information, 
increased insulin, homocysteine and NO metabolites. 
Collectively all of these factors activate the matrix degradation 
enzymes e.g. cysteine proteases (cathepsin K, L & S) and 
serine proteinases (neutrophil elastase, plasminogen activators, 
plasmin, chymase & tryptase).  With activation of matrix 
degradation enzymes, underlying IEL is disrupted. Disruption 
of IEL causes extension of inflammatory processes in tunica 
media and degradation of collagen and elastin fibers in 
media. So disruption of IEL and media layer of vessels 
produces excessive expansive remodeling and ectasia4.  
Histological features of ectasia are comparable to atheroscle-
rosis. In CAE, typically tunica media is attenuated with loss 
of smooth muscle cells and densely infiltrated by inflamma-
tory cells. These changes occur in response to atherosclerosis 
in intima and degradation of internal elastic lamina4,1. 

Inflammatory response, blood stasis due to artery dilatation 
with slow flow and endothelial injury from turbulent blood 
flow trigger the platelet activation, aggregation and throm-
bus formation. Inflammatory reactions cause detectable 
increase in inflammatory biomarkers like CRP, interleukin 
6, TNF alfa4. Elevated homo cysteine, Hyperinsulinemia, 
chlamydia pneumonia also has been implicated in the patho-
genesis by activation of MMP (matrix metalloproteinase)6. 
Hyperinsulinemia may exacerbate the remodeling process 
in the setting of coronary atherosclerosis by stimulating the 
proliferation and migration of vascular smooth muscle cells 
from the arterial media and interfering with extracellular 
matrix production6. Genetic factors also been implicated and 
it's related to ACE DD genotype polymorphism.  Coronary 
artery dilatation without significant coronary artery stenosis 
is called isolated coronary artery ectasia. Hartnell et al. 
(1985)2 reported that only 17% of CAE patients did not have 
a significant co-morbid coronary artery stenosis. Swaye et 
al. (1983)1 reported that a significant coronary stenosis was 
observed in 90.8% of CAE patients, and it was observed in 
82% of the patients in another study conducted by Lam and 
Ho, (2004)7.

Treatment: Till now there is no guidelines for treatment of 
CAE. Antiplatelet or anticoagulant is the mainstay of 
treatment to prevent thrombosis when it occurs as isolated 
without any CAD8. DAPT and full anti-coagulation are 
currently under investigation when there is CAD association. 
Vasodilators like NDHP-CCB, are proposed to prevent 
vasospasm and reduce myocardial ischemia. However, 
nitrate is contraindicated, because it produces only epicardial 
coronary artery dilatation, that exacerbate myocardial 
ischemia by producing more sluggish flow. PCI or CABG is 
the treatment option when CAE is associated with critical CAD.

Present study aimed to determine the CAE prevalence 
among patients who underwent Coronary Angiography 
(CAG) in NHFH&RI and to assess the relationship of 

ectasia with coronary risk factors, clinical characteristics 
and coronary involvement. Study enriches our knowledge 
about CAE among Bangladeshi population.

Materials and Method 
Study population
Total 60408 (men, 46475 and women, 13933) patients 
underwent coronary angiographic evaluation between the 
periods of January 2015 and March 2021. Among them 
1595 were diagnosed having CAE. Patients with CAE were 
divided into two groups according to the presence or 
absence of ASHD. Among them 1146 (71.84%) were in the 
Group I having CAE with ASHD and 449 (28.15%) were in 
the Group II having CAE without ASHD. They were 
analyzed for coronary artery involvement (RCA, LAD or 
LCx), age distribution, prevalence of hypertension, diabetes, 
smoking, dyslipidemia and BMI status. Clinical Diagnosis 
was made prior to CAG depending on patient’s history, 
clinical findings, ECG, echocardiography and cardiac 
biomarkers. Clinical indications of CAG were CCS, 
STEMI, ACS other than STEMI (UA & NSTEMI).

Diagnostic tool of CAE
Till now traditional coronary angiography is gold standard 
test for diagnosis of ectasia.  Coronary CT angiography, 
cardiac MRI are sometimes useful.  Some imaging tools e.g. 
IVUS, OCT may give additional information regarding 
ectasia and coronary artery atherosclerosis. Signs of 
stagnant flow include delayed ante-grade contrast filling, 
segmental back-flow and stasis in the ectatic coronary 
segment8.

Indications of Coronary Angiography (CAG) 
Indications of CAG were varieties of definite IHD as well as 
in some cases to rule out CAD. In our study population, 
commonest indication of CAG was CCS followed by 
STEMI and NSTEMI-UA. 

Clinical Data Collection
Socio-demographic data regarding age, sex, body mass 
index (BMI), cardiovascular risk factors (hypertension, 
diabetes, dyslipidemia, cigarette smoking, etc.), and clinical 
presentation as well as electrocardiography and echocardi-
ography information obtained from hospital records.

Statistical Analysis
Characteristics were reported as mean and SD for               
continuous variables, and number and percentages for 
categorical variables. Statistical differences between baseline 
characteristics were reported using a χ2 test for categorical 
variables. SPSS Software version 16 was used for statistical 
analysis. P value >0.05 considered as significant.
 
Result
Prevalence of CAE is about 2.64% (men, 3.11% and 
women, 0.86%) among the study population. More than 3 

times higher in male. Mean(±SD) age of all patients who 
underwent CAG was 53.33(±12.8) years and 52.4(±10.9) 
years in patients having ectasia.  Among the patients with 
CAE, middle aged patients, age between 40-59 yrs was 
58.24%, followed by elderly patients age group 60 years and 
above 29.78% and younger patients were only 11.97%. It is 
the male, middle aged, hypertensive and higher BMI 
peoples are more affected than female, younger, non-   
hypertensive and people with normal BMI.  On the other 
hand, diabetes, dyslipidemia and smoking are less frequent 
in ectasia patients.  Though most of the studies demonstrate 
that CAE are more frequent in smokers than nonsmokers. In 
our study, smokers are less frequent than non-smoker in 
ectasia group.  It might be due less disclosure of smoking 
habit by the patients for social stigmata. 

Table 1: Socio-demographics and clinical characteristics of 
the patients

Variables  Frequency (Percentage) 
Gender 
Male 1449(90.84)
Female 146(09.15)
Age group  
<40 yrs 191(11.92)
40-59 yrs. 929(58.24)
≥60 yrs 475(29.78)
Risk Factors 
Hypertension 1205(75.54)
Diabetes mellitus 404(25.32)
Dyslipidemia  64(04.01)
Tobacco use (Smoking)  508(31.84)
BMI  
<25.0 568(35.61)
≥25.0  1027(64.38)
Clinical Diagnosis  
CSA 667(41.82)
STEMI 594(37.24)
ACS (NSTEMI-UA) 334(20.94)

In patients with ectasia (in all patients, Group I and Group 
II) frequency and percentage of people with higher BMI 
(above normal) are greater than people with normal BMI. 
Percentages of patients having above normal BMI (over-
weight and obese collectively) were 64.38%, 63.44% and 
66.81% respectively in all patients, Group I and Group II.  
Difference in BMI statistically significant between Group I 
and Group II. Among all patients, 667 (41.82%) had CCS, 
594 (37.24%) had STEMI (acute, recent and old) and 334 
(20.94%) had UA-NSTEMI. In CAE with ASHD (Group I) 
STEMI patients were highest (45.02%) followed by CCS 
(33.47%) and UA- NSTEMI (21.55%). On the other hand, 
in Group II, CCS were highest in number (63.25%) and 
STEMI patients were least (17.14%), the difference is  
statistically significant. 

Table 2: Distribution of socio-demographic and clinical 
characteristics of the patients by groups

*Value in the parenthesis shows column percentage
#p value obtains by Chi square.

Figure 1: Distribution of risk factors between the groups

Table 3: Distribution of number of vessels involved and 
involved artery among all patients
Variables Frequency (Percentage)
Number of vessels involved by CAD(ASHD) (Group I)
SVD 453(28.40)
DVD 354(22.19)
TVD 339(21.25)
Normal Coronary/NC CAD (Group II)  449 (28.15)
Involved artery by ectasia* (All patients)
LAD 532(33.35)
LCX 465(29.15)
RCA 823(51.59)
LM 78(4.89)
*Multiple responses

Distribution of number of vessels involved and involved 
artery among the patients having CAE with ASHD (Group 
I, n=1146) showed 453 (28.40%) had SVD, 354 (22.19%) 
had DVD and 339 (21.25%) had TVD. In terms of ectasia of 
involved artery, RCA (51.59%) is the commonest vessel 
involved followed by LAD (33.35%) and LCx (29.15%). 
About 4.89 % had LMCA ectasia. Out of 1595 patients 1146 
patients had critical stenosis along with ectasia (Group I), so 
advised for revascularization by PCI or CABG, 449 patients 
had isolated ectasia without ASHD was advised for medical 
management.  

Discussion 
Mean age of 60,408 angiographic patients was 53.33±12.8 
SD and it was 52.4±10.8 in patients who were found CAE, 
difference not statistically significant. Among all patients 
with CAE, middle aged patients (age between 40-59 yrs.)  
was 58.24%, followed by elderly patients (age 60 years and 
above) 29.78% and younger patients were only 11.97%. 
This finding comparable to other studies8. Prevalence of 
CAE 2.64% in our study. Comparison with other 
studies1,2,7,9-11 with our study presented in table 4. In men 
prevalence 3.11 % and in women 0.86%, more than 3 times 
higher in men. Some studies showed higher and some 
studies showed lower than our findings. Prevalence of CAE 
reported by Almansori and Elsayed, (2015)11, Swaye et al. 
(1983)1 and Harikrishnan et al. (2000)9 was 6.0%, 4.9% and 
4.5% respectively. Other studies like Hartnell et al. (1985)2, 
Gunes et al. (2006)10 and Lam and Ho, (2006)7 reported 
1.4%, 1.4% and 1.2% respectively.

Among the patients with and without ASHD, hypertension, 
higher BMI are more frequent findings. Most of the studies 
showed hypertension and obesity have a positive correlation 
and diabetes has a negative correlation6.

In our study, dyslipidemia and smoking are less frequent 
among all CAE patients. Possible explanation of it is poor 
disclosure and hiding of smoking habit by patients because 
of social stigmata. Regarding dyslipidemia in CAE, preva-
lence varied from 55-90% in CAE patients4. Some study 
showed a negative correlation between DL and CAE. In our 
study, dyslipidemia is under-diagnosed because of starting 
anti-lipid medication outside hospital at the beginning of 
ischemic symptoms without assessing the serum lipid 
profile.

CAE with concomitant ASHD/CAD (71.85%) predominate 
over isolated ectasia (28.15%). It might be explained by 
atherosclerosis itself attribute to coronary ectasia and some 
common pathogenesis of both atherosclerosis and ectasia. 
Different studied showed the coexisting CAE and CAD 
from 59-84%3,7,10. Regarding coronary artery involvement in 
ectasia, Elahi et al. (2004)12 showed that RCA is the 
commonest artery involved followed by LAD and LCx. In 
our study, we got the similar findings in all patients and 

Group I. But in Group II (Isolated ectasia), LAD is a bit 
higher frequency of involvement followed by RCA and 
LCx.
Table 4: Comparison of prevalence of CAE and it’s             
association of different CV risk factors with other studies4

[Adapted from Devabhaktuni S, Mercedes A, Diep J, Ahsan C. Coronary 
Artery Ectasia-A Review of Current Literature. Curr Cardiol Rev 
2016;12(4):318-323. doi: 10.2174/1573403x12666160504100159. PMID: 
27142049; PMCID: PMC5304254. Permits unrestricted, non-commercial 
use, distribution and reproduction in any medium, with properly cited.].

Conclusion
Men were more affected by CAE with men to women ration 
>3:1. Middle aged, hypertensive and overweight-obese 
people are higher than young, non-hypertensive and normal 
BMI people. Hypertension and overweight/obesity have a 
significant positive correlation, whereas diabetes, dyslipid-
emia and smoking have a negative correlation.

Limitations
Our study has several limitations. Hospital records of 
patients underwent coronary angiography were the study 
participants. Although we have attempted to the best of our 
ability, to reduce the deficiency, these limitations are innate 
to the retrospect design of the study.
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Most acceptable classification was made by Markis et al. 3.  

Markis et al divided ectasia into 4 groups:
Type 1: Diffuse ectasia involving 2 or more vessels. 
Type 2. Diffuse ectasia in 1 vessel and focal or segmental 

involvement in another vessel. 
Type-3. Diffuse ectasia involving single coronary artery. 
Type 4. Segmental or focal involvement of one coronary 

artery, like LAD or LCx or RCA.

Etiology: Most common cause or association of CAE is 
ASHD, though a substantial number of cases coronary 
stenosis is noncritical. Congenital, kawasaki disease, CTD 
and iatrogenic etiology constitute the majority of the 
remaining patients.

Risk Factors: CAE is more common in males. Hypertension 
is considered as a risk factor for ectasia. Interestingly, 
patients with DM have low incidence of CAE. This might be 
due to down regulation of MMP (Matrix metalloproteinase) 
with negative remodeling in response to atherosclerosis4. 
Smoking appears to be more common in patients with CAE 
than in those with coronary artery disease (CAD). Cocaine 
use was also found to be an independent predictor of CAE 
irrespective of smoking 4.

Pathophysiology: Swaye et al. in 1983 in CASS described 
the CAE is a variant of atherosclerotic disease1. But why 
atherosclerosis produces coronary stenosis in some cases, 
ectasia in others and both ectasia with stenosis in another 
subsets of patients cannot be explained. Possible genetic 
susceptibility is the likely explanation.

As per hypothesis of remodeling, Coronary ectasia probably 
represents an exaggerated form of expansive vascular 
remodeling (i.e. excessive expansive remodeling) in 
response to atherosclerotic plaque growth. The fundamental 
pathological process is the enzymatic degradation of           
extracellular matrix in tunica media5.  A variety of factors 

affect this enzymatic degradation e.g. genetic factors, 
increased RAS activity, lipid accumulation, plaque information, 
increased insulin, homocysteine and NO metabolites. 
Collectively all of these factors activate the matrix degradation 
enzymes e.g. cysteine proteases (cathepsin K, L & S) and 
serine proteinases (neutrophil elastase, plasminogen activators, 
plasmin, chymase & tryptase).  With activation of matrix 
degradation enzymes, underlying IEL is disrupted. Disruption 
of IEL causes extension of inflammatory processes in tunica 
media and degradation of collagen and elastin fibers in 
media. So disruption of IEL and media layer of vessels 
produces excessive expansive remodeling and ectasia4.  
Histological features of ectasia are comparable to atheroscle-
rosis. In CAE, typically tunica media is attenuated with loss 
of smooth muscle cells and densely infiltrated by inflamma-
tory cells. These changes occur in response to atherosclerosis 
in intima and degradation of internal elastic lamina4,1. 

Inflammatory response, blood stasis due to artery dilatation 
with slow flow and endothelial injury from turbulent blood 
flow trigger the platelet activation, aggregation and throm-
bus formation. Inflammatory reactions cause detectable 
increase in inflammatory biomarkers like CRP, interleukin 
6, TNF alfa4. Elevated homo cysteine, Hyperinsulinemia, 
chlamydia pneumonia also has been implicated in the patho-
genesis by activation of MMP (matrix metalloproteinase)6. 
Hyperinsulinemia may exacerbate the remodeling process 
in the setting of coronary atherosclerosis by stimulating the 
proliferation and migration of vascular smooth muscle cells 
from the arterial media and interfering with extracellular 
matrix production6. Genetic factors also been implicated and 
it's related to ACE DD genotype polymorphism.  Coronary 
artery dilatation without significant coronary artery stenosis 
is called isolated coronary artery ectasia. Hartnell et al. 
(1985)2 reported that only 17% of CAE patients did not have 
a significant co-morbid coronary artery stenosis. Swaye et 
al. (1983)1 reported that a significant coronary stenosis was 
observed in 90.8% of CAE patients, and it was observed in 
82% of the patients in another study conducted by Lam and 
Ho, (2004)7.

Treatment: Till now there is no guidelines for treatment of 
CAE. Antiplatelet or anticoagulant is the mainstay of 
treatment to prevent thrombosis when it occurs as isolated 
without any CAD8. DAPT and full anti-coagulation are 
currently under investigation when there is CAD association. 
Vasodilators like NDHP-CCB, are proposed to prevent 
vasospasm and reduce myocardial ischemia. However, 
nitrate is contraindicated, because it produces only epicardial 
coronary artery dilatation, that exacerbate myocardial 
ischemia by producing more sluggish flow. PCI or CABG is 
the treatment option when CAE is associated with critical CAD.

Present study aimed to determine the CAE prevalence 
among patients who underwent Coronary Angiography 
(CAG) in NHFH&RI and to assess the relationship of 

ectasia with coronary risk factors, clinical characteristics 
and coronary involvement. Study enriches our knowledge 
about CAE among Bangladeshi population.

Materials and Method 
Study population
Total 60408 (men, 46475 and women, 13933) patients 
underwent coronary angiographic evaluation between the 
periods of January 2015 and March 2021. Among them 
1595 were diagnosed having CAE. Patients with CAE were 
divided into two groups according to the presence or 
absence of ASHD. Among them 1146 (71.84%) were in the 
Group I having CAE with ASHD and 449 (28.15%) were in 
the Group II having CAE without ASHD. They were 
analyzed for coronary artery involvement (RCA, LAD or 
LCx), age distribution, prevalence of hypertension, diabetes, 
smoking, dyslipidemia and BMI status. Clinical Diagnosis 
was made prior to CAG depending on patient’s history, 
clinical findings, ECG, echocardiography and cardiac 
biomarkers. Clinical indications of CAG were CCS, 
STEMI, ACS other than STEMI (UA & NSTEMI).

Diagnostic tool of CAE
Till now traditional coronary angiography is gold standard 
test for diagnosis of ectasia.  Coronary CT angiography, 
cardiac MRI are sometimes useful.  Some imaging tools e.g. 
IVUS, OCT may give additional information regarding 
ectasia and coronary artery atherosclerosis. Signs of 
stagnant flow include delayed ante-grade contrast filling, 
segmental back-flow and stasis in the ectatic coronary 
segment8.

Indications of Coronary Angiography (CAG) 
Indications of CAG were varieties of definite IHD as well as 
in some cases to rule out CAD. In our study population, 
commonest indication of CAG was CCS followed by 
STEMI and NSTEMI-UA. 

Clinical Data Collection
Socio-demographic data regarding age, sex, body mass 
index (BMI), cardiovascular risk factors (hypertension, 
diabetes, dyslipidemia, cigarette smoking, etc.), and clinical 
presentation as well as electrocardiography and echocardi-
ography information obtained from hospital records.

Statistical Analysis
Characteristics were reported as mean and SD for               
continuous variables, and number and percentages for 
categorical variables. Statistical differences between baseline 
characteristics were reported using a χ2 test for categorical 
variables. SPSS Software version 16 was used for statistical 
analysis. P value >0.05 considered as significant.
 
Result
Prevalence of CAE is about 2.64% (men, 3.11% and 
women, 0.86%) among the study population. More than 3 

times higher in male. Mean(±SD) age of all patients who 
underwent CAG was 53.33(±12.8) years and 52.4(±10.9) 
years in patients having ectasia.  Among the patients with 
CAE, middle aged patients, age between 40-59 yrs was 
58.24%, followed by elderly patients age group 60 years and 
above 29.78% and younger patients were only 11.97%. It is 
the male, middle aged, hypertensive and higher BMI 
peoples are more affected than female, younger, non-   
hypertensive and people with normal BMI.  On the other 
hand, diabetes, dyslipidemia and smoking are less frequent 
in ectasia patients.  Though most of the studies demonstrate 
that CAE are more frequent in smokers than nonsmokers. In 
our study, smokers are less frequent than non-smoker in 
ectasia group.  It might be due less disclosure of smoking 
habit by the patients for social stigmata. 

Table 1: Socio-demographics and clinical characteristics of 
the patients

Variables  Frequency (Percentage) 
Gender 
Male 1449(90.84)
Female 146(09.15)
Age group  
<40 yrs 191(11.92)
40-59 yrs. 929(58.24)
≥60 yrs 475(29.78)
Risk Factors 
Hypertension 1205(75.54)
Diabetes mellitus 404(25.32)
Dyslipidemia  64(04.01)
Tobacco use (Smoking)  508(31.84)
BMI  
<25.0 568(35.61)
≥25.0  1027(64.38)
Clinical Diagnosis  
CSA 667(41.82)
STEMI 594(37.24)
ACS (NSTEMI-UA) 334(20.94)

In patients with ectasia (in all patients, Group I and Group 
II) frequency and percentage of people with higher BMI 
(above normal) are greater than people with normal BMI. 
Percentages of patients having above normal BMI (over-
weight and obese collectively) were 64.38%, 63.44% and 
66.81% respectively in all patients, Group I and Group II.  
Difference in BMI statistically significant between Group I 
and Group II. Among all patients, 667 (41.82%) had CCS, 
594 (37.24%) had STEMI (acute, recent and old) and 334 
(20.94%) had UA-NSTEMI. In CAE with ASHD (Group I) 
STEMI patients were highest (45.02%) followed by CCS 
(33.47%) and UA- NSTEMI (21.55%). On the other hand, 
in Group II, CCS were highest in number (63.25%) and 
STEMI patients were least (17.14%), the difference is  
statistically significant. 

Table 2: Distribution of socio-demographic and clinical 
characteristics of the patients by groups

*Value in the parenthesis shows column percentage
#p value obtains by Chi square.

Figure 1: Distribution of risk factors between the groups

Table 3: Distribution of number of vessels involved and 
involved artery among all patients
Variables Frequency (Percentage)
Number of vessels involved by CAD(ASHD) (Group I)
SVD 453(28.40)
DVD 354(22.19)
TVD 339(21.25)
Normal Coronary/NC CAD (Group II)  449 (28.15)
Involved artery by ectasia* (All patients)
LAD 532(33.35)
LCX 465(29.15)
RCA 823(51.59)
LM 78(4.89)
*Multiple responses

Distribution of number of vessels involved and involved 
artery among the patients having CAE with ASHD (Group 
I, n=1146) showed 453 (28.40%) had SVD, 354 (22.19%) 
had DVD and 339 (21.25%) had TVD. In terms of ectasia of 
involved artery, RCA (51.59%) is the commonest vessel 
involved followed by LAD (33.35%) and LCx (29.15%). 
About 4.89 % had LMCA ectasia. Out of 1595 patients 1146 
patients had critical stenosis along with ectasia (Group I), so 
advised for revascularization by PCI or CABG, 449 patients 
had isolated ectasia without ASHD was advised for medical 
management.  

Discussion 
Mean age of 60,408 angiographic patients was 53.33±12.8 
SD and it was 52.4±10.8 in patients who were found CAE, 
difference not statistically significant. Among all patients 
with CAE, middle aged patients (age between 40-59 yrs.)  
was 58.24%, followed by elderly patients (age 60 years and 
above) 29.78% and younger patients were only 11.97%. 
This finding comparable to other studies8. Prevalence of 
CAE 2.64% in our study. Comparison with other 
studies1,2,7,9-11 with our study presented in table 4. In men 
prevalence 3.11 % and in women 0.86%, more than 3 times 
higher in men. Some studies showed higher and some 
studies showed lower than our findings. Prevalence of CAE 
reported by Almansori and Elsayed, (2015)11, Swaye et al. 
(1983)1 and Harikrishnan et al. (2000)9 was 6.0%, 4.9% and 
4.5% respectively. Other studies like Hartnell et al. (1985)2, 
Gunes et al. (2006)10 and Lam and Ho, (2006)7 reported 
1.4%, 1.4% and 1.2% respectively.

Among the patients with and without ASHD, hypertension, 
higher BMI are more frequent findings. Most of the studies 
showed hypertension and obesity have a positive correlation 
and diabetes has a negative correlation6.

In our study, dyslipidemia and smoking are less frequent 
among all CAE patients. Possible explanation of it is poor 
disclosure and hiding of smoking habit by patients because 
of social stigmata. Regarding dyslipidemia in CAE, preva-
lence varied from 55-90% in CAE patients4. Some study 
showed a negative correlation between DL and CAE. In our 
study, dyslipidemia is under-diagnosed because of starting 
anti-lipid medication outside hospital at the beginning of 
ischemic symptoms without assessing the serum lipid 
profile.

CAE with concomitant ASHD/CAD (71.85%) predominate 
over isolated ectasia (28.15%). It might be explained by 
atherosclerosis itself attribute to coronary ectasia and some 
common pathogenesis of both atherosclerosis and ectasia. 
Different studied showed the coexisting CAE and CAD 
from 59-84%3,7,10. Regarding coronary artery involvement in 
ectasia, Elahi et al. (2004)12 showed that RCA is the 
commonest artery involved followed by LAD and LCx. In 
our study, we got the similar findings in all patients and 

Variables  Groups P value# 
Group-I 

CAE with ASHD 
(n=1146) f(%) 

Group-II 
CAE, no ASHD 

(n=449) f(%) 
Gender 
Male 1087(94.9)* 361(80.6) 0.000 
Female 59(05.1) 87(19.4)  
Age group   
≤39 yrs 130(11.34) 60(13.36) 0.229 
40-59 yrs 665(58.02) 264(58.79)  
≥60 yrs 351(30.62) 124(27.61)  
Risk Factors  
Hypertension 849(74.08) 355(79.6) 0.000 
Diabetes mellitus 300(26.17) 104(23.16) 0.000 
Dyslipidemia      45(3.92) 19(4.23) 0.394 
Tobacco use 
(Smoking)  

387(33.76) 123(27.39) 0.896 

BMI   
<25 419(36.56) 149(33.18) 0.000 
≥25 727(63.44) 300(66.81)  
Clinical 
Diagnosis  

 

CSA 383(33.42) 284(63.25) 0.000 
STEMI 516(45.02) 077(17.14)  
ACS 247(21.55) 87(19.37) 

Group I. But in Group II (Isolated ectasia), LAD is a bit 
higher frequency of involvement followed by RCA and 
LCx.
Table 4: Comparison of prevalence of CAE and it’s             
association of different CV risk factors with other studies4

[Adapted from Devabhaktuni S, Mercedes A, Diep J, Ahsan C. Coronary 
Artery Ectasia-A Review of Current Literature. Curr Cardiol Rev 
2016;12(4):318-323. doi: 10.2174/1573403x12666160504100159. PMID: 
27142049; PMCID: PMC5304254. Permits unrestricted, non-commercial 
use, distribution and reproduction in any medium, with properly cited.].

Conclusion
Men were more affected by CAE with men to women ration 
>3:1. Middle aged, hypertensive and overweight-obese 
people are higher than young, non-hypertensive and normal 
BMI people. Hypertension and overweight/obesity have a 
significant positive correlation, whereas diabetes, dyslipid-
emia and smoking have a negative correlation.

Limitations
Our study has several limitations. Hospital records of 
patients underwent coronary angiography were the study 
participants. Although we have attempted to the best of our 
ability, to reduce the deficiency, these limitations are innate 
to the retrospect design of the study.
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Most acceptable classification was made by Markis et al. 3.  

Markis et al divided ectasia into 4 groups:
Type 1: Diffuse ectasia involving 2 or more vessels. 
Type 2. Diffuse ectasia in 1 vessel and focal or segmental 

involvement in another vessel. 
Type-3. Diffuse ectasia involving single coronary artery. 
Type 4. Segmental or focal involvement of one coronary 

artery, like LAD or LCx or RCA.

Etiology: Most common cause or association of CAE is 
ASHD, though a substantial number of cases coronary 
stenosis is noncritical. Congenital, kawasaki disease, CTD 
and iatrogenic etiology constitute the majority of the 
remaining patients.

Risk Factors: CAE is more common in males. Hypertension 
is considered as a risk factor for ectasia. Interestingly, 
patients with DM have low incidence of CAE. This might be 
due to down regulation of MMP (Matrix metalloproteinase) 
with negative remodeling in response to atherosclerosis4. 
Smoking appears to be more common in patients with CAE 
than in those with coronary artery disease (CAD). Cocaine 
use was also found to be an independent predictor of CAE 
irrespective of smoking 4.

Pathophysiology: Swaye et al. in 1983 in CASS described 
the CAE is a variant of atherosclerotic disease1. But why 
atherosclerosis produces coronary stenosis in some cases, 
ectasia in others and both ectasia with stenosis in another 
subsets of patients cannot be explained. Possible genetic 
susceptibility is the likely explanation.

As per hypothesis of remodeling, Coronary ectasia probably 
represents an exaggerated form of expansive vascular 
remodeling (i.e. excessive expansive remodeling) in 
response to atherosclerotic plaque growth. The fundamental 
pathological process is the enzymatic degradation of           
extracellular matrix in tunica media5.  A variety of factors 

affect this enzymatic degradation e.g. genetic factors, 
increased RAS activity, lipid accumulation, plaque information, 
increased insulin, homocysteine and NO metabolites. 
Collectively all of these factors activate the matrix degradation 
enzymes e.g. cysteine proteases (cathepsin K, L & S) and 
serine proteinases (neutrophil elastase, plasminogen activators, 
plasmin, chymase & tryptase).  With activation of matrix 
degradation enzymes, underlying IEL is disrupted. Disruption 
of IEL causes extension of inflammatory processes in tunica 
media and degradation of collagen and elastin fibers in 
media. So disruption of IEL and media layer of vessels 
produces excessive expansive remodeling and ectasia4.  
Histological features of ectasia are comparable to atheroscle-
rosis. In CAE, typically tunica media is attenuated with loss 
of smooth muscle cells and densely infiltrated by inflamma-
tory cells. These changes occur in response to atherosclerosis 
in intima and degradation of internal elastic lamina4,1. 

Inflammatory response, blood stasis due to artery dilatation 
with slow flow and endothelial injury from turbulent blood 
flow trigger the platelet activation, aggregation and throm-
bus formation. Inflammatory reactions cause detectable 
increase in inflammatory biomarkers like CRP, interleukin 
6, TNF alfa4. Elevated homo cysteine, Hyperinsulinemia, 
chlamydia pneumonia also has been implicated in the patho-
genesis by activation of MMP (matrix metalloproteinase)6. 
Hyperinsulinemia may exacerbate the remodeling process 
in the setting of coronary atherosclerosis by stimulating the 
proliferation and migration of vascular smooth muscle cells 
from the arterial media and interfering with extracellular 
matrix production6. Genetic factors also been implicated and 
it's related to ACE DD genotype polymorphism.  Coronary 
artery dilatation without significant coronary artery stenosis 
is called isolated coronary artery ectasia. Hartnell et al. 
(1985)2 reported that only 17% of CAE patients did not have 
a significant co-morbid coronary artery stenosis. Swaye et 
al. (1983)1 reported that a significant coronary stenosis was 
observed in 90.8% of CAE patients, and it was observed in 
82% of the patients in another study conducted by Lam and 
Ho, (2004)7.

Treatment: Till now there is no guidelines for treatment of 
CAE. Antiplatelet or anticoagulant is the mainstay of 
treatment to prevent thrombosis when it occurs as isolated 
without any CAD8. DAPT and full anti-coagulation are 
currently under investigation when there is CAD association. 
Vasodilators like NDHP-CCB, are proposed to prevent 
vasospasm and reduce myocardial ischemia. However, 
nitrate is contraindicated, because it produces only epicardial 
coronary artery dilatation, that exacerbate myocardial 
ischemia by producing more sluggish flow. PCI or CABG is 
the treatment option when CAE is associated with critical CAD.

Present study aimed to determine the CAE prevalence 
among patients who underwent Coronary Angiography 
(CAG) in NHFH&RI and to assess the relationship of 

ectasia with coronary risk factors, clinical characteristics 
and coronary involvement. Study enriches our knowledge 
about CAE among Bangladeshi population.

Materials and Method 
Study population
Total 60408 (men, 46475 and women, 13933) patients 
underwent coronary angiographic evaluation between the 
periods of January 2015 and March 2021. Among them 
1595 were diagnosed having CAE. Patients with CAE were 
divided into two groups according to the presence or 
absence of ASHD. Among them 1146 (71.84%) were in the 
Group I having CAE with ASHD and 449 (28.15%) were in 
the Group II having CAE without ASHD. They were 
analyzed for coronary artery involvement (RCA, LAD or 
LCx), age distribution, prevalence of hypertension, diabetes, 
smoking, dyslipidemia and BMI status. Clinical Diagnosis 
was made prior to CAG depending on patient’s history, 
clinical findings, ECG, echocardiography and cardiac 
biomarkers. Clinical indications of CAG were CCS, 
STEMI, ACS other than STEMI (UA & NSTEMI).

Diagnostic tool of CAE
Till now traditional coronary angiography is gold standard 
test for diagnosis of ectasia.  Coronary CT angiography, 
cardiac MRI are sometimes useful.  Some imaging tools e.g. 
IVUS, OCT may give additional information regarding 
ectasia and coronary artery atherosclerosis. Signs of 
stagnant flow include delayed ante-grade contrast filling, 
segmental back-flow and stasis in the ectatic coronary 
segment8.

Indications of Coronary Angiography (CAG) 
Indications of CAG were varieties of definite IHD as well as 
in some cases to rule out CAD. In our study population, 
commonest indication of CAG was CCS followed by 
STEMI and NSTEMI-UA. 

Clinical Data Collection
Socio-demographic data regarding age, sex, body mass 
index (BMI), cardiovascular risk factors (hypertension, 
diabetes, dyslipidemia, cigarette smoking, etc.), and clinical 
presentation as well as electrocardiography and echocardi-
ography information obtained from hospital records.

Statistical Analysis
Characteristics were reported as mean and SD for               
continuous variables, and number and percentages for 
categorical variables. Statistical differences between baseline 
characteristics were reported using a χ2 test for categorical 
variables. SPSS Software version 16 was used for statistical 
analysis. P value >0.05 considered as significant.
 
Result
Prevalence of CAE is about 2.64% (men, 3.11% and 
women, 0.86%) among the study population. More than 3 

times higher in male. Mean(±SD) age of all patients who 
underwent CAG was 53.33(±12.8) years and 52.4(±10.9) 
years in patients having ectasia.  Among the patients with 
CAE, middle aged patients, age between 40-59 yrs was 
58.24%, followed by elderly patients age group 60 years and 
above 29.78% and younger patients were only 11.97%. It is 
the male, middle aged, hypertensive and higher BMI 
peoples are more affected than female, younger, non-   
hypertensive and people with normal BMI.  On the other 
hand, diabetes, dyslipidemia and smoking are less frequent 
in ectasia patients.  Though most of the studies demonstrate 
that CAE are more frequent in smokers than nonsmokers. In 
our study, smokers are less frequent than non-smoker in 
ectasia group.  It might be due less disclosure of smoking 
habit by the patients for social stigmata. 

Table 1: Socio-demographics and clinical characteristics of 
the patients

Variables  Frequency (Percentage) 
Gender 
Male 1449(90.84)
Female 146(09.15)
Age group  
<40 yrs 191(11.92)
40-59 yrs. 929(58.24)
≥60 yrs 475(29.78)
Risk Factors 
Hypertension 1205(75.54)
Diabetes mellitus 404(25.32)
Dyslipidemia  64(04.01)
Tobacco use (Smoking)  508(31.84)
BMI  
<25.0 568(35.61)
≥25.0  1027(64.38)
Clinical Diagnosis  
CSA 667(41.82)
STEMI 594(37.24)
ACS (NSTEMI-UA) 334(20.94)

In patients with ectasia (in all patients, Group I and Group 
II) frequency and percentage of people with higher BMI 
(above normal) are greater than people with normal BMI. 
Percentages of patients having above normal BMI (over-
weight and obese collectively) were 64.38%, 63.44% and 
66.81% respectively in all patients, Group I and Group II.  
Difference in BMI statistically significant between Group I 
and Group II. Among all patients, 667 (41.82%) had CCS, 
594 (37.24%) had STEMI (acute, recent and old) and 334 
(20.94%) had UA-NSTEMI. In CAE with ASHD (Group I) 
STEMI patients were highest (45.02%) followed by CCS 
(33.47%) and UA- NSTEMI (21.55%). On the other hand, 
in Group II, CCS were highest in number (63.25%) and 
STEMI patients were least (17.14%), the difference is  
statistically significant. 

Table 2: Distribution of socio-demographic and clinical 
characteristics of the patients by groups

*Value in the parenthesis shows column percentage
#p value obtains by Chi square.

Figure 1: Distribution of risk factors between the groups

Table 3: Distribution of number of vessels involved and 
involved artery among all patients
Variables Frequency (Percentage)
Number of vessels involved by CAD(ASHD) (Group I)
SVD 453(28.40)
DVD 354(22.19)
TVD 339(21.25)
Normal Coronary/NC CAD (Group II)  449 (28.15)
Involved artery by ectasia* (All patients)
LAD 532(33.35)
LCX 465(29.15)
RCA 823(51.59)
LM 78(4.89)
*Multiple responses

Distribution of number of vessels involved and involved 
artery among the patients having CAE with ASHD (Group 
I, n=1146) showed 453 (28.40%) had SVD, 354 (22.19%) 
had DVD and 339 (21.25%) had TVD. In terms of ectasia of 
involved artery, RCA (51.59%) is the commonest vessel 
involved followed by LAD (33.35%) and LCx (29.15%). 
About 4.89 % had LMCA ectasia. Out of 1595 patients 1146 
patients had critical stenosis along with ectasia (Group I), so 
advised for revascularization by PCI or CABG, 449 patients 
had isolated ectasia without ASHD was advised for medical 
management.  

Discussion 
Mean age of 60,408 angiographic patients was 53.33±12.8 
SD and it was 52.4±10.8 in patients who were found CAE, 
difference not statistically significant. Among all patients 
with CAE, middle aged patients (age between 40-59 yrs.)  
was 58.24%, followed by elderly patients (age 60 years and 
above) 29.78% and younger patients were only 11.97%. 
This finding comparable to other studies8. Prevalence of 
CAE 2.64% in our study. Comparison with other 
studies1,2,7,9-11 with our study presented in table 4. In men 
prevalence 3.11 % and in women 0.86%, more than 3 times 
higher in men. Some studies showed higher and some 
studies showed lower than our findings. Prevalence of CAE 
reported by Almansori and Elsayed, (2015)11, Swaye et al. 
(1983)1 and Harikrishnan et al. (2000)9 was 6.0%, 4.9% and 
4.5% respectively. Other studies like Hartnell et al. (1985)2, 
Gunes et al. (2006)10 and Lam and Ho, (2006)7 reported 
1.4%, 1.4% and 1.2% respectively.

Among the patients with and without ASHD, hypertension, 
higher BMI are more frequent findings. Most of the studies 
showed hypertension and obesity have a positive correlation 
and diabetes has a negative correlation6.

In our study, dyslipidemia and smoking are less frequent 
among all CAE patients. Possible explanation of it is poor 
disclosure and hiding of smoking habit by patients because 
of social stigmata. Regarding dyslipidemia in CAE, preva-
lence varied from 55-90% in CAE patients4. Some study 
showed a negative correlation between DL and CAE. In our 
study, dyslipidemia is under-diagnosed because of starting 
anti-lipid medication outside hospital at the beginning of 
ischemic symptoms without assessing the serum lipid 
profile.

CAE with concomitant ASHD/CAD (71.85%) predominate 
over isolated ectasia (28.15%). It might be explained by 
atherosclerosis itself attribute to coronary ectasia and some 
common pathogenesis of both atherosclerosis and ectasia. 
Different studied showed the coexisting CAE and CAD 
from 59-84%3,7,10. Regarding coronary artery involvement in 
ectasia, Elahi et al. (2004)12 showed that RCA is the 
commonest artery involved followed by LAD and LCx. In 
our study, we got the similar findings in all patients and 

Group I. But in Group II (Isolated ectasia), LAD is a bit 
higher frequency of involvement followed by RCA and 
LCx.
Table 4: Comparison of prevalence of CAE and it’s             
association of different CV risk factors with other studies4

[Adapted from Devabhaktuni S, Mercedes A, Diep J, Ahsan C. Coronary 
Artery Ectasia-A Review of Current Literature. Curr Cardiol Rev 
2016;12(4):318-323. doi: 10.2174/1573403x12666160504100159. PMID: 
27142049; PMCID: PMC5304254. Permits unrestricted, non-commercial 
use, distribution and reproduction in any medium, with properly cited.].

Conclusion
Men were more affected by CAE with men to women ration 
>3:1. Middle aged, hypertensive and overweight-obese 
people are higher than young, non-hypertensive and normal 
BMI people. Hypertension and overweight/obesity have a 
significant positive correlation, whereas diabetes, dyslipid-
emia and smoking have a negative correlation.

Limitations
Our study has several limitations. Hospital records of 
patients underwent coronary angiography were the study 
participants. Although we have attempted to the best of our 
ability, to reduce the deficiency, these limitations are innate 
to the retrospect design of the study.

Study N CAE Prevalence 
of CAE 

HTN DM Hyperlip
idemia 

Coexistent 
CAD 

Swaye et al. 1 20067 978 4.9% N/A N/A N/A N/A 

Hartnell et al.2  4993 70 1.4% N/A N/A N/A N/A 

Lam and Ho,7 8641 104 1.2% 58.0% 31.0% 63.0% 82.0% 

Harikrishnan et al.9 3200 144 4.5% 45.4% 27.2% 90.9% 84.7%  

Gunes et al.10 8812 122 1.38% 47.5% 16.4% 54.9% 59.0% 

Almansori and 
Elsayed, 11 

1115 67 6.0% 64.0% 59.0% 59.0% N/A 

Present study  60408 1595 2.64 75.54 25.32 4.01  71.84 

References 
1. Swaye PS, Fisher LD, Litwin P et al. Aneurysmal coronary artery 

disease. Circulation 1983;67(1):134–138.
2. Hartnell GG, Parnell BM, Pridie RB. Coronary artery ectasia. Its 

prevalence and clinical significance in 4993 patients. Br. Heart J 
1985;54(4):392–395.

3. Markis JE, Joffe CD, Cohn PF, Feen DJ, Herman MV, Gorlin R. 
Clinical significance of coronary arterial ectasia. Am. J. Cardiol 
1976;37(2):217–222.

4. Devabhaktuni S, Mercedes A, Diep J, Ahsan C. Coronary Artery 
Ectasia-A Review of Current Literature. Curr Cardiol Rev 
2016;12(4):318-323. 

5. Amirzadegan AR, Davoodi G, Soleimani A, Lotfi Tokaldany M, 
Hakki Kazazi E, Shabpiray H, Khorsand Askari M. Association 
between Traditional Risk Factors and Coronary Artery Ectasia: A 
Study on 10057 Angiographic Procedures among Iranian Popula-
tion. J Teh Univ Heart Ctr 2014;9(1):27-32

6. Anderson PW, Zhang XY, Tian J, et al. Insulin and angiotensin II 
are additive in stimulating TGF-beta 1 and matrix mRNAs in 
mesangial cells. Kidney Int 1996; 50(3): 745-753.

7. Lam CSP and Ho KT. Coronary artery ectasia: a ten-year experience 
in a tertiary hospital in Singapore. Ann Acad Med Singapore 
2004;33(4): 419-422. 

8. Ahmad M, Mungee S. Coronary Ectasia. [Updated 2020 Sep 18]. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2021 Jan-. Available from: https://www.ncbi.nlm.nih.gov/-
books/NBK541130/

9. Harikrishnan S, Sunder KR, Tharakan J et al. Coronary artery 
ectasia: angiographic, clinical profile and follow-up. Indian Heart J 
2000;52(5):547–553.

10. Gunes Y, Boztosun B, Yildiz A et al. Clinical profile and outcome of 
coronary artery ectasia. Heart 2006;92(8):1159–1160.

11. Almansori MA and Elsayed HA. Coronary artery ectasia – A sample 
from Saudi Arabia. J Saudi Heart Assoc 2015 Jul;27(3):160-163. 

12. Elahi MM, Dhannapuneni RV, Keal R. Giant left main coronary 
artery aneurysm with mitral regurgitation. Heart 2004; 90(12): 1430.

Dutta AK et al.JNHFB Jul 2020




