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ABSTRACT

Introduction: With the increase in the trend of modern sedentary lifestyle, the coronary heart diseases have also
increased. The need to understand coronary artery anatomy in detail has become ever so important because of
wide variations in the anatomy and various anomalies noted in different populations. Knowledge of coronary
dominance is important to understand the severity of coronary artery diseases and plan the treatment of
cardiovascular diseases. It determines the amount of myocardium that is perfused by the left or right coronary
circulation.

Materials and Methods: 100 adult formalin fixed heart specimens were collected from routine under graduate
and post graduate dissection at Belgaum Institute of Medical Sciences, Belagavi irrespective of sex and age. The
origin of posterior interventricular artery was examined and dissected. Results were noted and compared with
previous studies.

Results: Out of 100 specimens studied in 83 (83 %) specimens the posterior interventricular artery was arising
from right coronary artery and in other 17 (17%) specimens it arose from Left circumflex artery. In none of the
specimens studied the posterior interventricular artery was arising from both the coronary arteries.

Conclusion: The knowledge of normal anatomy and variations of coronary dominance will help interventional
cardiologist, cardio-thoracic surgeons and radiologist of North Karnataka region in proper management of
patients.
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INTRODUCTION conditions like hypertension and diabetes [1].

Coronary Artery Diseases are one of the major
causes of mortality and morbidity in India. Re-
cent trends also indicate that the disease has
affected many young aged adults too. The inci-
dence is increasing because of urbanization,
sedentary life style, food habits and co-morbid
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Normally the heart is supplied by two coronary
arteries: right coronary artery (RCA) and left
coronary artery (LCA). There is a wide variation
with regard to origin, course, termination and
branching pattern of coronary arteries as re-
ported in literature. The term ‘dominant’ is used
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to refer to the coronary artery giving off the
posterior interventricular artery (PIVA) which
supplies the posterior part of the ventricular
septum and often part of the posterolateral wall
of the left ventricle [2]. In ‘right dominance’, the
PIVA is derived from the right coronary; in ‘left
dominance’ it is derived from the left. In the so
called ‘balanced’ pattern, branches of both
arteries run in or near the groove [2]. The RCA
is dominant in 67% of people. In 15% of hearts
‘left dominance’ is present in that circumflex
artery [LCx] which is a branch of LCA gives the
PIVA. In these cases the RCA is small and does
not supply the left ventricle. In approximately
18% of people both RCA and LCx reach the crux
and give rise to branches which course in or near
the posterior inter ventricular groove [3].

Though right dominance is more prevalent,
Coronary Artery Disease (CAD) is more common
with those having left dominance circulation [4].
Left dominance is believed to be associated with
worse prognoses for patients with acute
coronary syndrome (ACS) and stable coronary
artery disease [5, 6]. Knowledge of coronary
artery dominance and variations in blood
supply of myocardium is important in interpre-
tation of findings and planning the treatment of
cardiovascular diseases, hence the present
study was conducted to help interventional
cardiologists, radiologists and cardiothoracic
surgeons understand better.

MATERIALS AND METHODS

A total of 100 formalin fixed adult heart
specimens were collected from routine under
graduate and post graduate dissection at
Belgaum Institute of Medical Sciences, Belagavi
irrespective of age, sex, educational or socio-
economic status. Hearts with any congenital
anamolies, damage due to trauma or external
deformities were excluded. Visceral pericardium
was stripped and subepicardial fat was removed
to study the coronary artery and its branching
pattern. The branches were dissected manually
and carefully till their termination.The coronary
artery which gives the PIV artery and determines
the coronary preponderance was examined in
detail. Photographs were taken wherever nec-
essary. The data was collected, analyzed and
compared with previous studies.
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RESULTS

The artery which was running in the Posterior
interventricular sulcus (PIVS) was the PIVA.
Whenever the RCA or LCx reached the crux it
was seen that PIVA arose from the artery as L
shaped terminal branch. Whenever the RCA or
LCx crossed the crux then PIVA aroused as a side
branch. The PIVA was seen supplying myocar-
dium for varying distance and was in most of
the cases ending by anastomosing with
anterior interventricular artery. Hence PIVA had
varying course.

The PIVA was seen to arise from the RCA in 83
(83%) of specimens (Photo No 1) while it was
seen arising from the LCx artery in 17 (17%) of
specimens (Photo No 2) as shown in Table no 1.
In none of the specimens studied there were
PIVA from both the arteries. The PIVA terminated
% way down PIVS in 48 (48 %) specimens out of
100 specimens studied. It terminated 3/4" way
down PIVSin 39 (39 %) specimens, at apexin 12
(12 %) specimens (Photo no 1) and 1/4™ way
down the PIVSin 1 (1 %) specimen (Photo no 2)
as seen in Table No 2.

As the artery giving the PIVA branch decides the
dominance, hence, in the present study the right
dominance, left dominance and co dominance
were found to in 83%, 17%, and none of the

specimens respectively.
Table 1: Showing the pattern of origin of PIVA in present
study.

PIVA originating No. of
; Percentage
from Specimens
LCA 17 17%
RCA 83 83%
Both 0 0

Table 2: Showing the distribution of level of termination
of the PIVA in present study.

Level of Termination of PIVA No: of Percentage
Specimen
| 1/4" way down PIVS 1 1%
ii % way down PIVS 48 48%
iii 3/4" way down PIVS 39 39%
iv At the Apex 12 12%

Table 3: Showing the comparison of pattern of origin of
PIVA with previous workers.

PIVA originating | Shilpa Bhimalli et al. | Hirak Dasetal. | Kalpana R | Present study
from (n=60) (n=70) (n=100) | (n=100)
LCA 23.33% 18.50% 11% 17%
RCA 60% 70% 89% 83%
Both 16.66% 11.50% 0 0
5031



Gargi Soni, Vivek Singh Malik, Ravindra Kumar Boddeti. MORPHOMETRIC ANALYSIS OF SUPRASCAPULAR NOTCH: A REVIEW ARTICLE.

Fig. 1: Showing the PIVA originating for RCA and ending
before apex.

Fig. 2: Showing the PIVA originating from LCx and ending
1/4™ way down PIVS.

DISCUSSION

The dominance of coronary artery is determined
by the posterior interventricular artery (PIVA). It
is termed as right dominance if PIVA is a branch
of RCA, left dominance if PIVA is a branch of
LCA and co-dominant if PIVA is given by both by
RCA and LCA. Dominance pattern of heart has
important clinical significance. Left dominance
was found to have significantly higher mortality
than right dominance and mixed type[5].

Dominance also showed a role in left anterior
descending artery stenosis. It was observed that
in left dominance, the LAD usually wraps around
the apex of the heart, supplying the major por-
tion of the myocardium. In contrast, in right
dominance, it was the posterior interventricular
branch of the RCA that supplied the most of the
myocardium. As such, lesions in LAD would have
more profound clinical importance in a left domi-
nant heart than in a right dominant one[7].

Dominance also plays an important part in
inferior infarcts of the heart. Inferior infarcts
though less frequent than anterior infarcts are
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more important as they can cause varying
degrees of atrioventricular block in approxi-
mately 30 % of cases. The dominant RCA
usually supplies AV node. Therefore inferior
infarcts caused by occlusion of RCA will have
higher risk of AV block [8].

The PIVA originated from LCA in 11 % specimens
studied by Kalpana [9], 23.33 % specimens
studied by Shilpa B et al. [10]. and in 18.5 %
specimens studied by Hirak Das et al. [11]. In
the present study it originated from LCAin 17 %
specimen which was similar to study by Hirak
Das et al. [11]. In 16.66 % and 11.5 % speci-
mens studied by Shilpa B et al. [10] and Hirak
Das et al. [11] the PIVA originated from both LCA
and RCA, but no such specimens were found in
present study as seen in Table No 3.

On comparison with previous studies the PIVA
terminated 3/4" way down the PIVS in 39 % speci-
mens which was similar to the study by James
[12] (40 %). The PIVA terminated % way down
PIVS in 48 % specimens in present study, it did
the same in 53 % specimens studied by Kalpana
[9]. The PIVA terminated at the apex in 12 %
specimens which was similar to the study done
by Shilpa B et al. [10] (10 %). The PIVA termi-
nated 1/4" way down the PIVSin 1 % specimens
in present study which was similar to the study
by James[12]. The findings where similar to that
of the study done by Shilpa B et al. [10] which
suggest that regional variations may be the rea-
son for different results.

A compensatory phenomenon has been ob-
served in the irrigation of the heart’s posterior-
inferior segments because of a short posterior
interventricular branch due to the distal segment
of the LAD overcoming the apex and irrigating
neighbouring territory on the diaphragmatic
side. Such anatomical expression must be
considered when evaluating a myocardium heart
attack located in the inferior segment of the
posterior wall of the heart, since arterial obstruc-
tion could compromise the distal portion of the
LAD instead of the posterior interventricular
branch, as is usually assumed [13]. Although
right dominance circulation is more common in
general population, both the coronary diseases
and coronary artery variations are more com-
mon in individuals with left dominance circula-
tion [14]. Several studies have confirmed the
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relevance of left coronary artery dominance in
the outcome and prognosis of obstructive CAD.
Therefore, it is conceivable that the type of
coronary artery dominance also has an effect
on the occurrence and outcome of non obstruc-
tive CAD [15]. In patients with acute coronary
syndrome, left dominance is a significant and
independent predictor of increased long-term
mortality [5].

In patients with ST-segment elevation myocar-
dial infarction (STEMI), a left-dominant coronary
artery system is linked with higher risk of 30-
day mortality and early reinfarction compared
with right dominance [16].

Though many studies by foreign authors and
Indian authors show balanced co-dominance
vary from 0 — 34% in present study we did not
find any case with the same.

CONCLUSION

We can conclude that most common is the right
coronary dominance compared to left and
balanced dominance as seen in this study and
also in the studies done by previous workers.
This knowledge of normal anatomy and varia-
tions of coronary dominance will help interven-
tional cardiologist, cardio-thoracic surgeons and
radiologist of North Karnataka region to plan and
provide proper management to patients.
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