
Brij Raj Singh et al., Int. J. Res. Pharm. Sci., 2020, 11(3), 3424-3428

OėĎČĎēĆđ ĆėęĎĈđĊ

IēęĊėēĆęĎĔēĆđ JĔĚėēĆđ Ĕċ RĊĘĊĆėĈč Ďē
PčĆėĒĆĈĊĚęĎĈĆđ SĈĎĊēĈĊĘ

Published by JK Welfare & Pharmascope Foundation Journal Home Page: www.ijrps.com

Perimeter of The Tricuspid Valve: A Cadaveric Human Heart Study

Kirti Chaudhary1, Amey Dhatrak2, Brij Raj Singh*3, Ujwal Gajbe3

1Department of Anatomy, Jawaharlal Nehru Medical College (Datta Meghe Institute of Medical
Sciences) Sawangi Wardha-442004, Maharashtra, India
2Department of Community Medicine, MGIMS, Sevagram- 442102, Wardha, Maharashtra, India
3Department of Anatomy, Datta Meghe Medical College, Hingna, Nagpur, Shalinitai Meghe Hospital
and Research Centre (Datta Meghe Institute of Medical Sciences), Hingana, Nagpur-441110,
Maharashtra, India

Article History:

Received on: 30 Apr 2020
Revised on: 31 May 2020
Accepted on: 08 Jun 2020

Keywords:

RV,
TR,
LV,
Right Ventricle,
Tricuspid Valve,
Tricuspid Regurgitation

AćĘęėĆĈę

Historically, the research on the right ventricle (RV) has been neglected by his
left equivalent because of the complexity of left ventricle (LV) dysfunction. Tri-
cuspid regurgitation (TR) can be classiϐied as linked to primary valve disease
or functional in nature, but most are functional. Although it was historically
assumed that such functional Tricuspid regurgitation, i.e. arising from left-
sided disease, and it can be resolved after corrective surgery, but after suc-
cessful surgery, on the aortic or mitral valve annular dilatation, the Tricus-
pid regurgitation and right ventricular dysfunction may persist.To study the
circumference of tricuspid oriϐice and it’s the diameter in two perpendicular
planes and its comparison among the male and female population. The mate-
rial for the present study comprised of 50 formalin ϐixed human hearts (35
males and 15 females) which were obtained from the department of anatomy.
In this study, it is observed that: The mean value of circumference of a tri-
cuspid oriϐice is 11.01+/-0.63 cm. The diameter of tricuspid oriϐice along
the frontal dimension is 3.06+/-0.38 cm, and the diameter along the sagit-
tal dimension is 2.26+/-0.23 cm. The measurements of the circumference of
tricuspid oriϐice reported for males and females in western countries were
higher than the present study and the diameter along the frontal dimension
is greater than the diameter along the sagittal dimension. The tricuspid valve
diameter along the frontal dimension was more than the diameter along the
sagittal dimension in both males and females.
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INTRODUCTION

The research on the right ventricle (RV) has been
neglected by his left equivalent because of the com-
plexity of left ventricle (LV) dysfunction. The Right
ventricle has been seen as a passive structure that
allows blood ϐlow from the body to the lungs (Wang
et al., 2019). The tricuspid valve consists of three
tissue ϐlaps that separate the right atria to the
right ventricle. The right atrioventricular valve is
having widest heart valve oriϐices among all heart
valves. This is why the term ‘atrioventricular valve
apparatus/complex’ is more appropriate. Tricus-
pid valve diseases may be congenital or acquired as
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seen with pulmonary hypertension or in i .v. drug
abusers (Rohilla and Singh, 2015). Ebstein’s abnor-
mality is the most frequent anomaly of the tricuspid
valve and seen either alone or some time with other
syndromes also (Khan and Cohen, 1999). Acces-
sory valve tissue seems to be an uncommon congen-
ital cardiac anomaly that exists alone or in involve-
mentwith other cardiac deformities, such as the Fal-
lot’s tetralogy, ventricular septal defects, coarcta-
tion of the aorta and transposition of the great ves-
sels (Yoshimura et al., 2000). Congenital duplication
of the human tricuspid valve with obstruction of the
right ventricular outϐlow is reported by echocardio-
graphy to be a rare cardiac anomaly Bisognano et al.
(1998). Tricuspid regurgitation (TR) can be classi-
ϐied as linked to primary valve disease or functional
in nature but found mostly are functional. Although
it was historically assumed that such functional Tri-
cuspid regurgitation, i.e. arising from left-sided dis-
ease, and it can be resolved after corrective surgery,
but after successful surgery, on the aortic or mitral
valve annular dilatation, the Tricuspid regurgitation
and right ventricular dysfunction may persist (Lux-
ford et al., 2017). Considering the clinical impor-
tance of the tricuspid valve, the present work is
undertaken to explore the precise morphology and
to carry out a study of the tricuspid valve Perime-
ter in normal human hearts obtained by dissecting
cadavers.

Aim and Objectives
To study the circumference of tricuspid oriϐice and
it’s the diameter in two perpendicular planes and its
comparison among a male and a female population.

Figure 1: Showing measurement of the
tricuspid oriϐice

Figure 2: Showing straightening of wire on the
scale

Figure 3: Showing measurement of the
tricuspid oriϐice infrontal dimension

Figure 4: Showing measurement of the
tricuspid oriϐice insagittal dimension

Graph 1: Circumference of tricuspid oriϐice in cm

MATERIALS ANDMETHODS

The material for the present study comprised of
50 formalin ϐixed human hearts (35 males and 15
females) which were obtained from the department
of Anatomy. The hearts with macroscopic develop-
mental failures or pathological changes were elimi-
nated from the study.

To expose the tricuspid oriϐice, the right atrium was
cut open through the opening of superior vena cava
to the opening of inferior vena cava. The circumfer-
ence of the annulus was measured from the atrial
sidewith foldablewire,whichwas then straightened
on the scale, to get the measurement in centimetres
Figure 1 and Figure 2. The maximum diameter of
the oriϐice in twodifferent perpendicular planeswas
taken with the help of vernier calliper. First diame-
ter (the frontal dimension) of the tricuspid valvewas
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Table 1: Showing mean value and standard deviation of study parameters (male and female
combined, sample size 50)

S.No. Study Parameters Mean Standard deviation

1 Circumference of the tricuspid oriϐice
(C) in cm

11.01 0.63

2 The diameter of tricuspid oriϐice along
frontal dimension (D1) in cm

3.06 0.38

3 Diameter of tricuspid oriϐice along
sagittal dimension (D2) in cm

2.26 0.23

Table 2: Comparison of circumference of tricuspid oriϐice betweenmales and females
Circumference of tricuspid oriϐice (cm) Male Female

Mean 11.35 10.21
SD 0.38 0.27

P value <0.01(highly signiϐicant)
Conϐidence interval 95%

Table 3: Comparison of circumference of tricuspid oriϐice in cm betweenmales and females
inprevious study and present study

S. No. Workers Male Female

1 (Skwarek et al., 2008) 11.7+/-1.72 11.1+/-1.37
2 (Wang et al., 2019) 11.4 cm 10.8
3 (Silver et al., 1971) 11.4±1.1 10.8±1.3
4 (Westaby et al., 1984) 11.95±1.26 10.4±1.06
5 (Kocak et al., 2004) 12.4±1.1 11.8±1.3
6 Kalyani et al. (2012) 10.75±1.06 10.4±0.56
7 (Premkumar et al., 2017) 8.0±0.77 7.54±0.54
8 Present study 11.35+/-0.38 10.21+/-0.27

Table 4: Comparison of diameters of tricuspid oriϐice in cm along frontal and sagittal dimensions
betweenmales and females in previous study and present study

S. No. Workers Male Female

1 (Skwarek et al., 2008) (formalin
ϐixed hearts)
A. Diameter in frontal dimension 3.02+/-0.43 2.77+/-0.32
B. Diameter in sagittal dimension 2.19+/-0.47 2.01+/-0.25

2 Present study
(formalin ϐixed hearts)
A. Diameter in frontal dimension 3.15+/-0.39 2.87+/-0.30
B. Diameter in sagittal dimension 2.32+/-0.24 2.11+/-0.14
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Table 5: Comparison of diameter of tricuspid oriϐice along a frontal and sagittal dimension
betweenmales and females

Male Female

Diameter of tricuspid oriϐice in
frontal dimension (cm)

Mean 3.15 2.87
SD 0.39 0.30

P value >0.05 (not signiϐicant)
Diameter of tricuspid oriϐice in
sagittal dimension (cm)

Mean 2.32 2.11
SD 0.24 0.14

P value >0.05 (not signiϐicant)

measured from the commissure between the ante-
rior and septal leaϐlet of the tricuspid valve along the
axis of the right atrioventricular oriϐice to the sharp
margin of the right ventricle Figure 3.

The second diameter (the sagittal dimension) was
measured perpendicularly to the ϐirst diameter at
themidpoint of its length Figure 4. Three such read-
ings were recorded, and the average of them was
taken to minimize personal error. For statistical
analysis ‘Student’s t’ test is used in this study.

OBSERVATION AND RESULT

In this study, it is observed that: The mean value
of circumference of the tricuspid oriϐice is 11.01+/-
0.63 cm. The diameter of tricuspid oriϐice along the
frontal dimension is 3.06+/-0.38 cm, and the diam-
eter along the sagittal dimension is 2.26+/-0.23 cm.
The difference of circumference of tricuspid oriϐice
betweenmales and females is found to be highly sig-
niϐicant. [Table 1, Table 2 and Graph 1]

DISCUSSION

The measurements of circumference of tricuspid
oriϐice reported for males and females in western
countries from studies performed by Skwarek et al.
(2008); Wang et al. (2019); Silver et al. (1971) were
higher than the present study. However, the study
published by Kalyani et al. (2012) and (Premkumar
et al., 2017) for Indian population depicts circum-
ference of tricuspid oriϐice were less then what we
found in present study. [Table 3 ] It shows that
the values are different from country to country and
the regional variations also (Westaby et al., 1984)
and (Kocak et al., 2004).
Skwarek et al. (2008) examined 48 formalin ϐixed
hearts and observed the average value of the diam-
eter of tricuspid oriϐice along the frontal dimension
as 3.02+/-0.43 cm in males and 2.77+/-0.32 cm in
females. The value of diameter along sagittal dimen-
sion was observed as 2.19+/-0.47 cm in males and
2.01+/-0.25 cm in females. No signiϐicant difference

was found for the value of both diameters of tricus-
pid oriϐice betweenmales and females. The ϐindings
of present study are consistent with the previous
study. From both the studies, it is observed that the
diameter along the frontal dimension is greater than
the diameter along the sagittal dimension. [Table 4
and Table 5]

CONCLUSION

The study shows that the tricuspid valve diame-
ter along the frontal dimension was more than the
diameter along the sagittal dimension in bothmales
and females. The measurement of circumference of
tricuspid oriϐice shows that the values are different
from country to country and in regional variations
also.
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