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Variant termination of the left
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SUMMARY

INTRODUCTION

Variant termination of the left coronary artery is
important in interpreting effects of its occlusion,
a n d in guiding cardiac surgery and intervention
procedures. It also constitutes a geometric risk
factor for atherosclerosis. These features show
ethnic variations, but data from African populations are scarce. This study therefore aimed at
describing the variant patterns of termination of
the left coronary artery in an indigenous Kenyan
population. Left coronary arteries of 208 formalinfixed hearts were studied by dissection at the
Department of Human Anatomy, University of
Nairobi. The number of terminal branches was
recorded. Images of representative patterns were
taken using a high resolution camera. Frequencies were calculated. Results are presented using
tables and macrographs. Single left coronary arteries from the left aortic sinus were present in all the
208 hearts studied. The most frequent termination pattern was bifurcation (54.8%), followed
by trifurcation (32.2%), quadrifurcation (9.6%)
and pentafurcation (3.4%). Over 45% of left coronary arteries have variant patterns of termination. Pentafurcation is not uncommon. This calls
for extra caution during interventional coronary
artery angiography, instrumentation and surgery.
Preoperative angiographic evaluation is recommended.

The left coronary artery (LCA) usually divides
into left anterior descending (LAD and left circumflex (LCx) arteries (Reig, 2003; Moore and Dally, 2006; Tuccar and Elhan, 2002).
This artery displays wide variability in number
of terminal branches (Ballesteros and Ramirez,
2008). Knowledge of branching pattern of LCA
is important in determining complexity and effects of arterial occlusive disease, in haemodynamics, procedures of handling cardiac trauma,
their implication in heart surgery, proper interpretation of coronary angiography, surgical myocardial revascularization, and interventional cardiac
procedures (Lujinovic et al., 2005; Ballesteros
and Ramirez, 2008; Moore et al., 2010; Dombe et
al., 2012). The frequency of these variations displays population differences (Baptista et al.,
1991). As the incidence of coronary heart disease increases among African populations (Mbewu
and Mbanya, 2006; Mensah, 2008; Mbewu,
2009), a commensurate rise in the frequency of
cardiac procedures is expected. Accordingly,
knowledge of the branching pattern of the LCA
is important to minimize misinterpretation of coronary angiograms and inadvertent vascular injury.
Data on the anatomy of the LCA is, however,
generally scarce. This study therefore aimed at
describing the anatomical features of the artery in
a black Kenyan population.
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Nairobi, Kenya. The pericardium was removed and
ascending aorta exposed by retracting the pulmonary trunk and veins. The left auricle was also retracted to the left and the LCA, originating from the
left aortic sinus identified. The artery was cleared
of fat and followed to its terminal division. The
number of terminal branches was recorded. These
branches were identified as the LAD, intermediate/
median and LCx. Photographs of representative
patterns were taken with a high-resolution digital
camera. The results have been analyzed for frequencies and means, and are presented in frequency tables and macrographs.
RESULTS
Branching Pattern
The most common branching pattern was bifurcation (Fig. 1A), followed by trifurcation (Fig. 1B),
quadrifurcation (Fig. 1C) and pentafurcation (Fig.
1D). There were no cases of absent common
trunk observed.
DISCUSSION
Majority (54.5%) of LCA terminated as bifurcation. This is within the range of 41-69.3% reported
in various populations. Trifurcation frequency of

Table 1. Branching pattern of the left coronary artery
Branching pattern

Frequency

Bifurcation

114

(%)
(54.8)

Trifurcation

67

Quadrifurcation

20

(32.2)
(9.6)

Pentafurcation

07

(3.4)

Total

208

(100)

31.8% is within the 9-47.5% reported in literature
(Reig, 2003; Kosar et al., 2009; Candir et al.,
2009; Surucu et al., 2004). The quadrifurcation
frequency of 9.1% is also within the range of 511% reported in literature (Reig and Petit, 2004;
Kalpana, 2003) (Table 2).
A notable observation of the present study is the
comparatively high frequency of pentafurcation. A
few other studies reported only a single case of
pentafurcation (Kalpana, 2003; Surucu et al.,
2004; Bhimalli et al., 2011). Observations of the
current study reveal frequency of 3.4% (N = 7).
These variant patterns of termination may arise
from disturbances in usual regression of vascular
sprouts from the network of vessels in the interventricular and atrioventricular grooves during early development (Ogden, 1968; Larsen 1993; Kulkarni and Mehta, 2012). Recognition of these variant branching patterns is important because they
may cause technical difficulties during coronary
catheterization and stenting; and it may be a
source of complications or misdiagnosis (Earls,
2006; Zimet and Miller, 2006; Mountandon et al.,
2007). The additional arteries are functionally important because of their potential to supply a significant territory of the myocardium. In such cases,
they constitute an important source of collateral
circulation in case of occlusion of LAD or LCX
(Reig, 2003). Occlusion of these arteries in atherosclerosis such as in trifurcation disease
(Shammas, 2007) may be as dangerous as that of
the other two (Levin, 1983; Roberts et al., 1986).
The high frequency of additional arteries implies
that catheterization of LCA is more complicated
and since their presence alters the angle of bifurcation (Furuichi et al., 2007, Rubinshtein et al.,

Fig. 1. Branching pattern of the left coronary artery
among black Kenyans. (A) Bifurcation (*) of the left
coronary artery (L). Note its origin from the aorta (A)
and its subsequent division into the anterior interventricular (LAD) and the circumflex artery (LCx). (B) Trifurcation (*) of the left coronary artery (L) into LAD, Intermediate (I) and LCx. Note its origin from the aorta (A).(C)
Quadrifurcation (*) of the left coronary artery (L) into
double left anterior descending artery (LAD1 and
LAD2) intermediate (I) and left circumflex (LCx). Note
that the LCx gives rise to large left conal branch (C).
Note its origin from the aorta (A). (D) Pentafurcation (*).of
the left coronary artery (L) into LAD, three intermediate
branches I-1, I-2, I-3, and LCx. Note its origin from the
aorta (A).
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Table 2. Terminal branching patterns of the LCA in various populations
Pattern of Termination (%)
Study
Kalbfeisch and Hort, 1976
Leguerrier et al., 1976
Lo et al., 1994
Kalpana, 2003
Reig and Petit, 2004
Ballesteros and Ramirez, 2008
Fazliogulliari et al., 2010
Dombe et al., 2012
Baptista, 1991
Bhimalli et al., 2011
Udhayakumar and Yasawardene, 2012
Surucu et al., 2004
Cavalcanti et al., 1995
Agnihotri et al., 2013
Current study

Population

Trifurcation

Quadrifurcation

53
20-30
36.6
40
31
42.2
44
35.9
38.7
33.3

6
5-10
11
05
5.8
10
7.8
6.7
8.3

1

Indian

41
65-70
69.35
47
64
52
46
54.7
54.7
56.7

Srilankan

75

22.5

2.5

-

Turkish
Portuguese
Indian
Kenyan

47.5
60
66
54.8

47.5
38.2
30
32.2

2.5
1.8
4.0
9.6

2.5
3.4

German
French
French
Indian
Spanish
Colombian
Turkish
Indian

1

2012) they increase vulnerability to atherosclerosis.
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BRINJIKJI W, ARAOZ P, ASITVATHAN SJ, LACHMAN N (2010) Anatomic assessment of the bifurcation of the left main coronary artery using multidetector computed tomography. Surg Radiol Anat, 32: 903909.

These figures indicate wide population variations
in the frequency of various branching patterns
which must be taken into account during cardiac
catheterization for coronary angiography and stent
placement. Further, they may constitute part of the
explanation for the variation in occurrence of atherosclerosis. Over 45% of left coronary arteries have
variant pattern of termination. Pentafurcation is not
uncommon. This calls for extra caution during interventional coronary artery angiography, instrumentation and surgery. Preoperative angiographic
evaluation is recommended.
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