Original Research Paper

IJRRMS 2013;3(3)

Study on direction and arrangement of muscle pattern in cadaveric hearts
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ABSTRACT
Background: Knowledge of the muscle pattern in the heart is important to understand cardiac contraction and
propagation of the electric stimulus. Knowledge about arrangement of cardiac muscle is very less in available
literatures.
Aim: To study the orientation of cardiac muscle by gross dissection.
Methods: Twenty five hearts were procured from embalmed cadavers during routine dissection hours. The
hearts were properly cleared by blunt dissection. Using hand lens the pattern of arrangement of cardiac muscle
was observed in each chamber on both surfaces. The direction of fibers of each heart were noted and analyzed.
Results: The arrangement of cardiac muscle fibers was seen in three directions, longitudinal, transverse and
oblique. In both atria mostly transverse and rarely longitudinal fibers were seen where as in both the ventricles
transverse as well as oblique fibers were seen.
Conclusions: The arrangement and the direction of the muscle fibers determine the proper function of the
heart. So the better understanding of the arrangement of muscle fibers can be used more effectively to correct
impaired heart function during the heart surgery.
Keywords: cardiac muscle fibers, direction of fibers, human cadaveric hearts

INTRODUCTION
The walls of the heart are composed of a thick layer
of cardiac muscles, the myocardium. The muscle
fibers of the heart are arranged in different
directions. It could be oblique, transverse or
longitudinal. The arrangement of the muscle pattern
is important for the contraction of the heart. The
atrial portion of the heart has thin wall as compared
to the ventricle which has thick wall.
Atrial fibers are arranged in two layers, superficial
layer which are transverse fibers and deep layer
which are looped and annular fibers.1 Ventricular
fibers are also arranged in two layers, superficial
layer which is arranged spirally (clockwise as seen
from the apex) and deep layer which consists of
horizontal bundles in S –shape. The muscle fibers are
made up of two separate rather complex systems of
spiraling and looping bundles of fibers, one for
atrium and one for ventricles.2 The ventricular wall is
thickest near the cardiac base and thins to 1-2 mm at
the apex.
Characteristically, the muscle bundles at the apical
portion are thin, but there are also thicker bundles
and very fine strands that may be mistaken for
pathologies while imaging. Transmurally through the
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ventricular wall, the myoarchitecture has a typical
arrangement of myocardial strands that change
o r i e ntat i o n f ro m b e i n g o b l i q u e i n t h e
subepicardium to circumferential in the middle and
to longitudinal in the subendocardium. The
circumferential portion is the thickest while the
longitudinal portion the thinnest. In hypertrophied
ventricle the circumferential portion is reduced. In
combination with alterations in the quality and
quantity of the connective tissue matrix,
myoarchitecture impacts on myocardial function.
The direction of the cardiac muscle fibers in
subepicardial region had shown differences in
pattern in different individuals. But literature is
insufficient regarding the arrangement of cardiac
muscle in the subepicardial region. The present
study is taken up to establish the organization of
cardiac muscle pattern in cadaveric hearts.

MATERIALS AND METHODS
The present study was conducted in Mahatma
Gandhi Mission's Institute of Health Sciences. After
obtaining ethical approval, a total 25 hearts were
procured from embalmed cadavers; dissection
method was carried out following Cunningham's
3
manual of practical anatomy. Pericardium was
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reflected from the heart. Heart was incised at the
roots of great vessels and removed separately. The
hearts were properly cleared by blunt dissection
removing the pericardial fat on the wall of each
heart. With the help of hand lens the pattern of
arrangement of cardiac muscle was observed in each
chamber on both surfaces. The direction of fibers of
each heart were noted and analyzed.

RESULTS
The arrangement of cardiac muscle fibers was seen in
three directions, longitudinal (fig.1), transverse
(fig.2) and oblique (fig.3). The arrangement of the
muscle fibers in the atrium was usually transverse
but rarely longitudinal. Transverse fibers were seen in
100% cases posteriorly in both atria, where as in 16%
cases longitudinal fibers were seen on anterior
surface of right atrium. The ventricles did not show
the presence of longitudinal fibers. The presence of
fibers in different directions was shown in table-1.
Table: 1. Percentages of direction of fibers in two views of
different chambers
Anterior view
Right atrium

Transverse
fibers =84%
Longitudinal
fibers=16%
Left atrium
Transverse
fibers =100%
Right ventricle Transverse
fibers =84%
Oblique
fibers =16%
Left ventricle Oblique
fibers =100%

Posterior view
Right atrium Transverse
fibers =100%

Left atrium

Transverse
fibers =100%
Right ventricle Transverse
fibers =88%
Oblique
fibers =12%
Left ventricle Transverse
fibers =24%
Oblique
fibers =76%

Fig. 1. Cardiac fibers in longitudinal direction

Fig. 2. Cardiac fibers in transverse direction
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Fig.3. Cardiac fibers in oblique direction

DISCUSSION
The tissues that comprise the myocardium, as well
as the adjacent tissues of the endocardium and
pericardium, are continuous, which implies that
cardiac muscle is one single tissue that wraps
around itself to form the heart. This unity allows for
very efficient contractions, which maintains the
ejection fraction. The myocardial tissue in the
normal heart spirals up from the base of the apex,
causing a series of clear intersections of cardiac
muscle tissue. Proper cardiac contraction depends
on these definite tissue crossing patterns, which in
turn leads to an effective ejection fraction from the
given stroke volume. To be specific, the double
spiral formation of the myocardial tissue allows a
60% increase in ejection fraction with a fiber
shortening of 15%.
Myoarchitecture has been and remains a
contentious issue right from the early days. Based
on investigation techniques, some argue that there
are discreet systems of myocyte arrangements in
each ventricle while others insistent of a single rope
4,5
like configuration that encompass both ventricles.
Even in more recent years, using advanced
reconstruction techniques and imaging tools there
is much discussion on this subject.6,7,8 Despite
obvious limitations of gross dissections, the
myocardial strands that are revealed using this basic
technique provide a guide to the general
longitudinal orientation of the myocytes and serve
as an overview of myocyte arrangement, the
9,10,11,12
myoarchitechture.
On gross dissection, the ventricular wall comprises
three layers according to the longitudinal alignment
of the myocardial strands, superficial, middle and
deep. Importantly, these layers represent changes
in orientation of the myocardial strands
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transmurally. They are not separated by
cleavage planes or sheets of fibrous tissue
since strands of one layer interconnect with
the strands of the next layer in a continuum.13
When traced from the base to apex, the
superficial layer extends from one ventricle to
the other. The myocardial strands arise from
the insertions of the cardiac valves at the
cardiac base. The superficial strands on the
sternocostal aspect run obliquely crossing the
interventricular groove, sweep leftward over
the obtuse margin and descend towards the
cardiac apex. At the vortex of the left ventricle,
the myocardial strands invaginate in a spiral
pattern to give rise to subendocardial layer.
There is a similar continuity between
superficial and deep layers at the base of the
ventricle.
Necrosis of myocardial tissue, as a result of an
infraction, for example, alters the ventricular
geometry and thus causes the muscle fibers to
weaken and impairs the effect of the
intersectional contraction of the individual
pairs of cross-linked cardiac fibers. The
weakened tissue causes the ventricle to dilate
from its elliptical formation into a spherical
shape, which diminishes the function of the
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left ventricle and causes the ejection fraction and
stroke volume to decrease drastically.

CONCLUSIONS
The arrangement and the direction of the muscle
fibers determine the proper function of the heart.
So the better understanding of the arrangement of
muscle fibers can be used more effectively to
correct impaired heart function during heart
surgeries.
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