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I ntra-atrial, intracameral or intracavitary right coronary artery (IARCA) is a rare anomaly 
in which a segment of the right coronary artery (RCA) courses through the right atrial 
chamber. Radiologically, IARCA is defined as a segment of RCA that is entirely surrounded 

by intracavitary contrast in all phases of the cardiac cycle. It was initially described only in 
post mortem specimens and during cardiac surgeries with an incidence varying between 
~0.1% and 1.8% (1, 2). Although current evidence points to it being a benign and incidental 
anomaly, its importance lies in its identification prior to ablative procedures for arrhyth-
mias, catheterization of the right-sided chambers, and pacemaker implantation. With the 
indications for patients requiring the above procedures expanding rapidly, it is imperative 
to identify this anomaly pre-procedurally, as the risk of injury to the intracavitary coronary 
arterial segment is high. The injury can be thermal damage due to proximity to the ablation 
tip or due to entanglement during catheterization. IARCA can be detected reliably by using 
computed tomography coronary angiography (CTCA) and recent studies using CTCA have 
consistently detected a relatively higher prevalence rate as opposed to earlier studies due 
to its superior and improved image resolution (3, 4). As we increasingly shift from invasive 
coronary angiographies to non-invasive cross-sectional modalities, their diagnosis is bound 
to increase. The advent of dual-source CT scanners has led to tremendous developments in 
the field of cardiac imaging due to their higher temporal and spatial resolution. The purpose 
of this study was to identify the prevalence and characteristics of IARCA in the adult popu-
lation undergoing CTCA on a dual-source CT scanner.

PURPOSE 
We aimed to determine the prevalence rate and radiological characteristics of intra-atrial 
right coronary artery (IARCA) in an adult population undergoing computed tomography cor-
onary angiography (CTCA) on a dual-source CT scanner. 

METHODS
Overall, 7114 consecutive CTCAs acquired using a dual-source CT scanner in a high-volume, 
specialized cardiac care facility were retrospectively analyzed for the presence of IARCA. We 
scrutinized the CTCA datasets to determine the prevalence rate of IARCA and also to charac-
terize its various imaging features including its length, depth from right atrial wall, segment 
involved, and presence and absence of atherosclerosis within the involved segment and in 
the rest of the right coronary artery (RCA). 

RESULTS
The prevalence of IARCA was 0.29% (21/7114) in our study population. The mean length and 
depth of the intra-atrial segment was 14.85 mm and 2.57 mm, respectively. The mid-RCA was 
the most common segment to be involved, and no significant atherosclerosis was noted ei-
ther in the intra-atrial segment or the rest of the RCA.  

CONCLUSION
The prevalence rate of the incidental IARCA in the adult subjects undergoing CTCA is higher 
than previously reported for anatomical series, as seen in our study using a dual-source scan-
ner. This under-reported anomaly must be explicitly assessed in patients undergoing ablative 
and other electrophysiological procedures, where it can have important implications. 
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Methods
Study population 

This study is a single-center retrospec-
tive observational study, conducted at a 
specialized cardiac facility at a tertiary lev-
el hospital performing over 1500 CTCAs 
annually. Consenting patients above 18 
years of age who had undergone a CTCA 
for any indication between January 2015 
and December 2018 were included in the 
study. Since this was a retrospective study 
involving only a review of CTCA images, 
the requirement of formal consent from 
the institutional review board (IRB) and 
the need for informed patient consent 
were waived. 

CTCA acquisition 
All CTCAs were acquired using either a 

dual-source 128 slice (Siemens Somatom 
Definition) or a dual-source 384 (192×2) 
slice CT (Siemens Somatom Force). The 
increased speed and advanced dose re-
duction techniques are important char-
acteristics of these scanners which help 
both in the reduction of radiation dose and 
superior image quality in terms of both 
spatial and temporal resolution (88 and 66 
ms, respectively) enabling us to delineate 
the course of the RCA accurately. All scans 
were ECG-gated and performed after intra-
venous injection of 1 mL/kg of non-ionic 
iodinated contrast media from a power in-
jector. A bolus tracking method was used to 
trigger the scanning when the attenuation 
at the descending thoracic aorta reached 
100 HU. Depending on the patient’s base-
line heart rate (HR), the patient under-
went either a prospectively gated scan (HR 
<80 bpm) or a retrospective gated scan (HR 
>80 bpm). Automatic exposure control was 
active, enabling the adjustment of the tube 
current (CARE DOSE, Siemens) based on the 
topogram.

CTCA analysis
All CTCA reports were retrieved from the 

institutional database, and the images were 
retrieved and scrutinized for the presence 
of IARCA. The evaluation was done using a 
dedicated workstation (Siemens Syngo.via 
VB 10B) using multiplanar or curved planar 
reconstructions as required. Reconstruction 
of the images was performed using a B36f 
convolution kernel, a matrix size of 512 × 
512 and 0.6 mm slice thickness with 0.4 or 
0.6 mm increment. The image quality was 
good for all the CTCAs for the purpose of 
our interpretation. Two cardiothoracic ra-
diologists (with 3.5 and 2.5 years of sub-spe-
cialty experience) interpreted the images 
independently and reported the following 
parameters: 1) confirmation of diagnosis; 
2) location of the intra-atrial segment; 3) 
length of the intra-atrial segment; 4) dis-
tance of the RCA from the right atrial wall; 
5) presence of disease within the intra-atrial 
segment; and 6) presence of disease in the 
rest of the RCA. Both radiologists reviewed 
all the images. In case of doubtful diagnosis, 
both radiologists resolved the issue consen-
sually by discussion. 

Statistical analysis
Continuous variables were reported as 

mean values, and categorical variables were 
reported as frequency and percentage. The 
correlations between continuous variables 
were evaluated using Spearman’s rank cor-
relation (ρ) or Pearson’s correlation coeffi-
cient (r), wherever appropriate.

Results
A total of 7114 CTCAs were scrutinized 

from the institutional database (Table). 
Overall, 4783 investigations were per-
formed on the 384 slice CT, and the rest 
were performed on the 128 slice CT. IARCA 
was present in 21 patients (0.29%) (Fig.). No 
discrepancy was noted between the radiol-
ogists for the diagnosis of IARCA. All data-
sets of these 21 patients were adequate for 
analysis and devoid of any significant arti-
facts which could hamper the diagnosis or 
analysis of IARCA. Of the 21 patients with 
IARCA, 17 had retrospective scans (mean 
dose, 6.75 mSv), and 5 had prospective 
scans (mean radiation dose, 1.8 mSv).

The mean age of the patients with IARCA 
was 53.7 years with male: female ratio of 
12:9 patients (1.3:1). Other coronary anom-
alies were observed in only one patient 
(4.7%) in the IARCA subset, which was an 
anomalous origin of left circumflex from 
the right coronary sinus. No patient with an 
IARCA had other anomalies involving the 
RCA. Overall, 17 patients (81%) had a right 
dominant coronary circulation.

Mid-RCA was the most common segment 
(16 patients, 76.2%) to have an intra-atrial 
course followed by the distal RCA (5 patients, 
23.8%). Proximal RCA was not involved in 
any of the patients. None of the patients had 
an RCA with two intra-luminal segments. 
The average involved segment measured 
14.85 mm (range, 3.5–29 mm). The longest 
intra-atrial segment was noted involving the 

Main points

• Intra-atrial right coronary artery (IARCA) is a 
rare and benign anomaly. 

• It assumes clinical importance prior to cardiac 
catheterization. 

• IARCA can be detected by using computed to-
mography coronary angiography (CTCA).

• Recent CTCA studies have detected a relatively 
higher prevalence rate. 

• We have described the prevalence and charac-
teristics of IARCA on CTCA.

Table. Prevalence and characteristics of intra-atrial right coronary artery

Variables Total number (n=21)

Prevalence rate of IARCA, n (%) 21 (0.29)

Age (years) 53.7 

Sex ratio (Male: Female) 1.3:1

Segment of RCA involved, n (%)

• Proximal 0 (0)

• Mid 16 (76.2)

• Distal 5 (42.9)

Length of IARCA (mm), mean (range) 14.85 (3.5–29)

Depth of IARCA (mm), mean (range) 2.57 (1.2–8)

Prevalence of IARCA with luminal atherosclerosis, n (%) 0 (0)

Prevalence of IARCA with disease in the rest of RCA, n (%) 2 (9)

Coronary dominance, n (%) Right, 17 (81); Left, 4 (19)

Other coronary anomaly, n (%) 1 (4.7) (anomalous origin of left circumflex 
artery from the right sinus)

IARCA, intra-atrial right coronary artery; RCA, right coronary artery.



mid-RCA. The average distance of the IARCA 
from the outer wall of the right atrium was 
2.57 mm (range, 1.2–8 mm). 

None of the intra-atrial segments of RCA 
had any significant disease. Mild stenosis 
was noted in the rest of the RCA in 2 pa-
tients (9.5%). No significant disease was 
noted in the RCA in any of the patients with 
IARCA.

There was no significant correlation be-
tween any of the characteristics of IARCA 
and age and sex of the patients (all p > 0.05).

Discussion
This is a large single-center study to iden-

tify the prevalence and characterization of 
IARCA in adult patients undergoing CTCA in 
a dual-source scanner. Identifying IARCA is 
essential due to the growing use of ablative 
therapies and intracardiac pacing devices. 
Ablation, especially at the cavotricuspid 
isthmus, has a risk of causing injury to RCA, 
which increases with the presence of an in-
tra-atrial course, with few case reports sug-
gesting a causal relationship (4–6). Ablation 
therapies and pacemaker insertion are rap-
idly growing with an increase in both exper-
tise and affordability and projected to rise 
significantly in the near future (7, 8). IARCA 

is also at risk of injury during catheter ma-
nipulations, right heart catheterizations, 
and possibly surgeries involving the tricus-
pid valve (9). The increasing use of CTCA 
has helped in the identification of this rare 
anomaly more often and is a useful tool as it 
is usually performed before ablative proce-
dures for pre-procedural planning. The utili-
ty of dual-source CTCA in identifying IARCA 
has been previously reported (10, 11). The 
purpose of this study was to identify the 
prevalence and characteristics of IARCA in 
the adult population undergoing CTCA on 
a dual-source CT scanner. 

The significance of CTCA grows more 
critical, considering that conventional 
angiography cannot demonstrate IARCA. 
CTCA, however, is not without fallacy as 
RCA must be evaluated in both systolic and 
diastolic phases to prevent a false diagno-
sis of IARCA. IARCA will have a segment 
that is entirely surrounded by intracavitary 
contrast in all phases of the cardiac cycle. 
On searching the literature, we could find 
2 CTCA studies and 3 autopsy studies re-
porting the prevalence of IARCA (1–4, 12). 
Opolski et al. (4) had established the util-
ity of CTCA in the identification of IARCA 
and reported a prevalence rate of 0.15% 

of IARCA in their study population of 9284 
patients. The higher prevalence rate in our 
study of 0.29% is closer to that established 
by Hossain et al. (3) who reported it as 
0.4% in their cohort of 464 patients. The 
increased prevalence rate in our study may 
be attributable to the increased temporal 
and spatial resolution of current-gener-
ation scanners. While our study was per-
formed on either a 128-slice or a 384-slice 
CT, the other studies have utilized either 
a 128-slice CT or 264/64-slice CT. While 
we report no significant sex predilection 
similar to the study by Opolski et al. (4), 
it was detected more commonly in men 
in the Hossain et al. (3) study. The autop-
sy or surgical series reported lower IARCA 
prevalence rates (2, 12). MacAlpine et al. 
(2) reported a prevalence rate of 0.1% out 
of 1000 postmortem examinations for in-
tracavitary RCA. Ochsner et al. (12) report-
ed a surgical prevalence rate of 0.09% for 
the same. A recent anatomical study by 
Krishnan et al. (1) demonstrated a high 
prevalence of 1.8%, which suggests that 
this anomaly is more common and almost 
undoubtedly under-reported on cross-sec-
tional imaging. 

The most commonly involved segment in 
previous studies was distal RCA compared 
with the mid-RCA in this study. No athero-
sclerotic disease was noted in the intra-atri-
al segment underscoring its similarity to in-
tramuscular left anterior descending (LAD) 
artery, which is also associated with protec-
tion from atherosclerosis. We also did not 
identify any significant atherosclerosis in 
the rest of the RCA in this subset of patients 
concordant with Opolski et al. (4) and Krish-
nan et al. (1). However, an anatomical study 
by Kolodziej et al. (13) in a subset of three 
patients with IARCA demonstrated mild 
atherosclerosis involving this intra-atrial 
segment. Further histological studies will be 
required to resolve the presence or absence 
of predilection of the intra-atrial segment 
to atherosclerosis. The average depth of the 
RCA from the outer wall was 2.57 mm in this 
study. The electrode-to-artery distance de-
termines the susceptibility of the coronary 
arteries to thermal damage during abla-
tion. With ablation known to cause thermal 
damage to tissues within a 3–5 mm vicinity, 
it puts the IARCA at risk for post-ablation 
injury (14). Majority of the patients had a 
right-sided dominance (17/21, 81%). Al-
though the RCA in case of a left dominant 
circulation supplies a smaller proportion of 
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Figure. Axial (a, c) and oblique coronal (b, d) CT images show the intra-atrial course of the distal right 
coronary artery (RCA) (arrow). Red line depicts the depth of RCA from the atrial wall (a).
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myocardium, it is nevertheless capable of 
being injured during the above procedures.

Although IARCA is thought to be a be-
nign entity and mostly incidental, there is 
no definitive evidence to completely ex-
onerate it from being a cause of electrical 
disturbances in the heart which will require 
a prospective follow-up study in these pa-
tients. However, the presence of IARCA 
adds an additional source of complication 
for electrophysiological procedures and 
right heart catheterization and must be 
considered when assessing procedure risk 
score as well as its planning.

We are limited by single-center data, 
which may not be truly representative of 
the general population. Nevertheless, it al-
lows us to draw inference because of the 
large sample size. The statistical fallacy lies 
in the fact that CTCA is indicated only in pa-
tients with low or intermediate probability 
of coronary heart disease, as the rest of the 
patients undergo conventional angiogra-
phy which does not identify the anomaly. 
Furthermore, even in the CTCA group, pa-
tients are not absolutely asymptomatic as 
they visited the hospital for some cardiac 
complaint for which CTCA was ordered. 
Clinico-radiological correlation with RCA/
RCA territory symptom and pathology or 
correlation with intramyocardial/cavitary 
LAD would have been ideal but was not the 
objective of this study. However, our prev-
alence rates firmly establish that IARCA is 
more common than earlier realized; concor-
dant with the more recent studies.

In conclusion, IARCA may be present in 
up to 0.3% of the adult population, a rela-
tively higher rate than previous population 
reports. It is largely incidental and benign, 
but its presence may have significant impli-
cations for electrophysiological procedures, 
right heart catheterization, and possibly for 
surgeries of the tricuspid valve. CTCA is safe 
and reliable for identifying this anomaly. 
Radiologists must specifically assess and 
report consistently in all CTCAs, primarily 
prior to the invasive procedures so as to 
prevent potentially catastrophic periopera-
tive complications. 
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