
©�Red�Flower�Publication�Pvt.�Ltd.�

Indian�Journal�of�Anatomy�
Volume�8�Number�4,�October�–�December�2019

DOI:�http://dx.doi.org/10.21088/ija.2320.0022.8419.1

Original�Article

Study�of�Numbers�of�Papillary�Muscles�in�Left�Ventricle�of�Fetal�Hearts�
of�Gestational�Age�from�14�to�40�Weeks

Ashish�E�Khokhariya1,�Kuldeep�N�Suthar2

Abstract

Introduction:� Normal� mitral� valve� function� depends� on� pillars� of� the� trabeculae� carnea� represented� by� the�
papillary� muscles.� Knowledge� of� numbers� of� papillary� muscles� in� anterior� and� posterior� groups� of� papillary�
muscles�is�important�because�it�is�one�of�the�components�of�mitral�valvar�complex�and�also�for�the�restoration�of�
normal�physiological� function�of�mitral�valve�which�required�resenctioned�and�stitching�of�papillary�muscle,�in�
case�of�injury�and�dysfunction�of�papillary�muscle�which�lead�to�mitral�regurgitation.�Materials�and�Methods:�Thirty�
formalin�preserved�fetal�hearts�at�gestational�age�from�14�to�40�weeks�were�dissected�through�midline�thoracotomy�
and�cutting�open�the�pericardial�sac.�The�numbers�of�papillary�muscles�in�anterior�and�posterior�groups�of�papillary�
muscles�in�left�ventricle�were�observed�and�recorded�after�an�incision�from�the�apex�of�heart�along�the�left�border�
and�extending�up�to�the�left�atrium.�Result:�The�single�papillary�muscle�in�the�anterior�group�of�papillary�muscles�
was�in�21�(70%)�fetuses,�2�anterior�papillary�muscles�in�8�(26.7%)�fetuses�and�3�anterior�papillary�muscles�in�1�(3.3%)�
fetus.�The�single�papillary�muscle�in�posterior�group�of�papillary�muscles�was�seen�in�25�(83.3%)�fetuses,�2�posterior�
papillary�muscles�in�4�(13.3%)�fetuses,�3�posterior�papillary�muscles�in�1�(3.3%)�fetus.�Conclusion:�This�study�helps�
to�understand�the�importance�of�papillary�muscle�in�mitral�valve�complex�and�also�to�cardiothoracic�surgeons�for�
the�surgery�on�mitral�valve�in�case�of�mitral�valve�regurgitation.
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Introduction

Papillary�muscles�represent�the�pillars�of�trabeculae�
carnea.�Trabeculae�carnea�i.e.,�papillary�muscles�of�
left�ventricle�are�similar� to�right�ventricle,�but�are�
well�developed.�It�presents�two�groups�of�papillary�
muscles� anterior� and� posterior.� It� attached� to�
cusp� of� mitral� valve� by� the� chordae� tendinae.1�
The� mitral� valvar� complex� comprises� the� mitral�

ori�ce� and� its�annulus,� valvular� lea�ets,� chordate�
tendinae�and�papillary�muscles.2�Papillary�muscle�
is� one� of� the� components� of� the� mitral� valvar�
complex,�so�knowledge�of�variation�in�the�form�of�
number� of� papillary� muscles� is� important� to� the�
Cardiac�surgeon�for�performing�various�operative�
procedures�on�the�mitral�valve.

The�function�of�papillary�muscleis�to�prevent�the�
prolapse�of�AV�valve�into�atria�during�ventricular�
systole.� So� proper� functioning� of� these� muscles�
maintains�the�integrity�of�mitral�valve,��abnormalities�
of� it� ranges� from� a� life-threatening� emergency�
(muscle�rupture)�to�an�echocardiographic��nding�of�
doubtful�clinical�signi�cance�(muscle�calci�cation).3�
So,� dysfunction� and� injury� to� papillary� muscles�
leads�to�complications�of�mitral�valve�like�prolapsed�
and�mitral�regurgitation4�and�consequently�leads�to�
myocardial�infarction�and�acute�cardiac�failure.�
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Single�papillary�muscle�is�usually�associated�with�
other� malformations� like� supramitral� valve� ring,�
diffuse� subaortic� stenosis,� coarctation� of� aorta,5

valvular� aortic� stenosis,� ventricular� septal�disease�
and�valvular�pulmonary�stenosis.6�Parachute�mitral�
valve�is�a�congenital�condition�characterized�by�only�
one� papillary� muscle� to� which� all� mitral� chordae�
tendinae�are�attached.�The�resultant�mitral�valve�is�
usually�stenotic,5�but�it�may�be�purely�incompetent�
or� may� function� normally.6� An� increased� number�
and�size�of� the�papillary�muscles,�as�well� as� their�
malformation,� may� cause� left� ventricular� out�ow�
tract�obstruction�and�mitral�regurgitation.7

Papillary�muscles� serve�an�important�landmark�
for� the� surgeons� to� reach� the� commissures.� It� is�
especially�true�of�the�anterolateral�papillary�muscle�
which� usually� has� only� one� belly.8� In� all� surgical�
procedures,�the�two�papillary�muscles�are�stitched�
together�to�correct�the�disorder,�or�one�of�the�heads�
of�the�anterior�papillary�muscle�is�resectioned�and�
then�stitched�together�with�the�posterior�papillary�
muscle.�If�there�are�more�papillary�muscle�bellies,�
the� number� of� options� to� decide� the� direction�
and� degree� of� realignment�also� increases,� thereby�
facilitating�the�restoration�of�normal�physiological�
function.7� Therefore,� it� is� important� to� have�
knowledge�of�the�variation�in�the�form�of�number�
of�papillary�muscles.

Materials�and�Methods

This�study�was�conducted� in�B.J.�Medical�College,�
Ahmedabad,� in� the� Department� of� Anatomy� after�
obtaining� permission� from� the� ethical� committee.�
These� fetuses� of� both� the� sexes� were� collected�
from�the�Department�of�OBS�&�GYN,�B.J.�Medical�
College,� Ahmedabad� with� due� permission� from�
concerned�parties�and�authorities.�Any�fetus�which�
showing� gross�maceration�was� excluded� from� the�
study.�Among�fetuses,�17�female�and�13�male�were�
there.� The� heart� specimens� were� preserved� by�
injecting�10%�formalin� into�umbilical�vein.�Age�of�
the�fetuses�was�determined�from�LMP�&�USG�report�
of�Mother.�Thirty�fetal�hearts�at�gestational�age�from�
14�to�40�weeks�were�dissected.�Hearts�were�removed�

with� a� midline� thoracotomy� and� cutting� open� the�
pericardial�sac.�Now�Left�ventricle�of�all�hearts�was�
cut�opened�with�an�incision�from�the�apex�of�heart�
along� the� left� border� and�extending� up� to� the� left�
atrium.�Left�ventricular�chamber�was�washed�with�
running�tap�water�to�visualize�the�papillary�muscles.�
The� number� in� anterior� and� posterior� groups� of�
papillary�muscles�in�left�ventricle�was�observed�and�
recorded.

Inclusion�Criteria

Aborted�fetuses�of�gestational�age�14�to�40�weeks.

Exclusion�Criteria

•� Patients�refusing�to�give�consent.

•� Aborted�fetuses�below�the�gestational�age�of�
14�weeks�and�macerated�fetuses.

Results

The�numbers�of�papillary�muscles�in�anterior�and�
posterior�groups�are�presented�in�Table�1.

We� observed� that� single� papillary� muscle� in�
anterior� group� of� papillary� muscles� was� most�
common�in�majority�of�hearts�and�single�papillary�
muscle� in� posterior� group� of� papillary� muscles�
was�also�most�common�in�majority�of�hearts�in�our�
study�(Table�1).�Figure�1�shows�2�anterior�papillary�
muscles�and�1�posterior�papillary�muscle.�Figure�2�
shows�3�anterior�papillary�muscles�and�2�posterior�
papillary� muscles.� Figure� 3� shows� 1� anterior�
papillary�muscle�and�2�posterior�papillary�muscles.

In�our�study,� the�single�papillary�muscle� in� the�
anterior� group� of� papillary� muscles� was� most�
common� in� 21� (70%)� fetuses.� 2� anterior� papillary�
muscles�were�seen�in�8�(26.7%)�fetuses�and�3�anterior�
papillary� muscles� in� 1� (3.3%)� fetus,� but� we� could�
not�see�four�papillary�muscles�in�the�anterior�group�
(Table�1).�The�single�papillary�muscle�in�posterior�
group�of�papillary�muscles�was�seen�in�25�(83.3%)�
fetuses,�2�posterior�papillary�muscles�were�seen�in�
4(13.3%)� fetuses,� 3� posterior� papillary� muscles� in�
1(3.3%)�fetus�(Table�1).

Table�1:�Numbers�of�Papillary�Muscles�in�Anterior�and�Posterior�Groups�in�Left�Ventricle

Number�of�Papillary�muscles Anterior�group�of�papillary�muscles Posterior�group�of�papillary�muscles

1 21�(70%) 25�(83.3%)

2 8�(26.6%) 4�(13.3%)

3 1�(3.3%) 1�(3.3%)

4 0 0

Total 30 30
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Discussion

If� we� compare� the� numbers� of� papillary� muscles�
with� previous� studies� then,� Gunnal� SA� et� al.,7�
observed�many�groups�of�papillary�muscles�instead�
of� the� usual� two� papillary� muscles.� They� studied�
the� left� ventricles� in�116� adult�human� hearts.�The�
classical�picture�of�papillary�muscles—�the�presence�
of�two�papillary�muscles�in�the�left�ventricle—�was�
found�in�only�four�(3.44%)�specimens,�two�groups�
of� papillary� muscles� were� seen� in� 50� (43.11%)�
specimens,�three�groups�in�37�(31.90%)�specimens,�
and�four�groups�in�25�(21.55%)�specimens.

Hosapatna� M� et� al.,9� also� observed� presence�
of� double� anterior� papillary� muscle� (APM)� and�
posterior� papillary� muscle� (PPM)� in� the� left�

Study�of�Numbers�of�Papillary�Muscles�in�Left�Ventricle�of�Fetal�Hearts�of�Gestational�
Age�from�14�to�40�Weeks

ventricles� in� few� cases� out� of� 15� cadaveric� hearts�
they�studied.

According� to� Thounaojam� OS� et� al.,10� in� the�
anterior� group� of� papillary� muscles,� single�
papillary� muscle� was� most� common� in� 13� (52%),�
2�anterior�papillary�muscles�were�seen�in�11�(44%)�
and� 3� anterior� papillary� muscles� were� seen� in�
1�(4%).�Single�posterior�papillary�muscle�was�seen�
in�12�(48%),�2�posterior�papillary�muscles�were�seen�
in�8�(32%),�3�posterior�papillary�muscles�in�2�(8%)�
and�4�posterior�papillary�muscles�in�3�(12%)�(Study�
was�done�in�25�fetal�hearts.)

In�the�study�of�105�normal�hearts,�Cheichi�et�al.11�
found� that� the� antero-lateral� papillary� muscles�
were� single� in� 87� (82.80%),� double� in� 15� (14.30%)�
and� triple� in� 3� (2.90%)� and� the� postero-medial�

Fig.1:�2�anterior�papillary�muscles�and�1�posterior�papillary�muscle�of�left�ventricle.

Fig.�2:�3�anterior�papillary�muscles�and�2�posterior�papillary�muscles�of�left�ventricle.

Fig.�3:�1�anterior�papillary�muscle�and�2�posterior�papillary�muscles�of�left�ventricle.
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papillary� muscles� were� single� in� 31� (29.50%),�
double� in� 57� (54.30%),� triple� in� 12� (11.40%)� and�
even� more� than� three� in� 5� (4.80%)� hearts.� Bhagya�
Shree� et� al.12� studied� the� numbers� of� papillary�
muscles� of� the� left� ventricle� in� 50� adult� human�
cadavers,� they� observed� anterior� (anterolateral)�
papillary�muscle�was�composed�of�a�single�belly�in�
43� (86%)� hearts� and� two� bellies� in� 7� (14%)� hearts�
and�posterior(posteromedial)�papillary�muscle�was�
composed�of� a� single�belly� in�7� (14%)� hearts,� two�
bellies�in�28�(56%)�hearts,�three�bellies�in�10�(20%)�
Hearts,�four�bellies�in�5�(10%)�hearts.�Ranganathan�
&�Burch13�and�Victor�&�Nayak14�also�found�the�one�
or�two�anterior�papillary�muscle�in�majorities�of�the�
hearts�but�they�occasionally�found�more� than�two�
anterior�papillary�muscles,�which�was�not�found�in�
our�study.

If� we� do� comparison� of� all� studies� concerned�
with�numbers�of�papillary�muscles�in�anterior�and�
posterior� groups� of� papillary� muscles� then,� some�
studies�show�that�single�papillary�muscle�in�anterior�
group�is�most�common�including�our�study�(Table�
1)�and�double�papillary�muscles�in�posterior�group�
are�most�common�which�was�not�seen�commonly�
in�our�study.�

Conclusion

We�found�many�variations�in�the�form�of�numbers�
of�papillary�muscles�in�anterior�and�posterior�group�
of� papillary� muscles� which� was� matched� with�
some�studies.�This�study�may�helpful�to�anatomists�
and� cardiothoracic� surgeons.� Many� studies� have�
shown� that� variations� in� the� morphology� of�
papillary� muscles� are� of� Signi�cance� in� surgical�
procedures.15–17
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