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Abstract

Introduction: The right atrioventricular orifice
is guarded by the tricuspid valve comprising three
leaflets, from which the name ‘tricuspid” is derived.
The variations in the structural orientation of the
tricuspid leaflets as the occurrence of accessory
leaflets poses a major problem during surgeries
related to the tricuspid valve.

Methods:The study sample consists of 100 formalin
fixed adult human heart available in the Department
of Anatomy & department of Forensic Medicine
of Rajarajeswari Medical College and Hospital,
Bengaluru. The parameters were noted meticulously
and the data processed.

Results: In this study, typical 3 leaflets were
present in 42%, four leaflets in 42%, five leaflets
in 13%, six leaflets in 2 % and seven leaflets in 1 %
of heart specimens. 64.1 % accessory leaflets were
present between posterior and septal leaflet, 24.3 % of
accessory leaflet between anterior and posterior lealet
and in 11.53 % of accessory leaflets were present
between septal and anterior leaflet. The length of
accessory leaflet were found to be 9.09+0.19 mm.

Conclusion: On the basis of the result of the present
study it is suggested that the typical three cuspidal
leaflets of right atrioventricular valve is relatively
uncommon with frequent occurrences of accessory
leaflets. The multicuspidal form of the tricuspidal
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the valve raises the concern about understanding the
functional and physiological significance of accessory
leaflets
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Introduction

The right atrioventricular orifice is guarded
by the tricuspid valve comprising three leaflets,
from which the name ‘tricuspid” is derived. The
leaflets were considered to be the primary units of
the tricuspid valve, separated from each other by
a commissure. These leaflets are located septally,
anterosuperiorly and inferiorly, corresponding to
the marginal sector of the atrioventricular orifice.!

The leaflets of the tricuspid valve have been
reported to show variability in their structural
attachment, number and the occurrence of accessory
leaflets. It has also been suggested that the number
of leaflets in the tricuspid valve increases in an
evolutionary line, but the rules of division for the
main leaflet remain unknown.?

The complex three-dimensional structure of
the tricuspid valve with the presence of accessory
leaflets can pose a major problem during associated
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surgeries and complications arising because of
a discrepant morphological estimation of the
tricuspid valve between the preoperative two-
dimensional transthoracic echocardiography and
direct surgical visualization have been reported.3
The presence of accessory valve leaflets not only
complicates surgeries as accessory valves are prone
to prolapse.*

The variations in the structure and position of
the main as well as accessory leaflets are relatively
unexplored, especially in terms of the anatomical
morphology and subsequent physiological
functions.? Morphological studies, estimating the
number of leaflets with their measurements can
therefore be beneficial for the development of future
methodological techniques. The aim of this study
was to determine the number and localization of
the accessory leaflets and to analyze their size by
measuring the height of accessory leaflets.

Materials and Methods

The study was carried out on 100 formalin fixed
adult human hearts who had died of non-vascular
causes & without any gross abnormality of the
tricuspid valves available in the Department of
Anatomy & Department of Forensic medicine
in Rajarajeswari Medical College and Hospital,
Bengaluru. Tricuspid valve complex was studied in
Hearts of embalmed human cadaver. The cadavers
were from South Indian adult population.

Steps of dissection of heart

The dissection was done by following the guidelines
of Cunninghans manual.’ The hearts were dissected
with least destruction of valves after cleaning
thoroughly under the tap water. The first incision
was given from right aspect of inferior vena cava
to the superior vena cava and the right atrium was
opened. The second incision was given along the
inferior border of the heart to the inferior margin of
anterior interventricular groove i.e. along the acute
margin of the heart. The third incision was made
just right to the anterior interventricular groove.
The walls were carefully retracted and the interior
was thoroughly washed under running tap water
to remove the clots. The accessory leaflets of the
tricuspid valve was observed. Excessive water was
soaked with a clean cotton cloth.®

Morphometric parameters observed were

*  Number of leaflets
* Location of accessory leaflet
* Height of Accessory leaflet
Accessory leaflets were present between the

commissures and it was different from the scallop
of the main leaflet. The commissure and depth of
the indentation made by the chordae were well
demarcated in the main leaflets2

Measurements of the leaflet: A vernier caliper
(in millimeters) was used to measure the height
‘h’ of the accessory leaflets. The height ‘h” of the
leaflets was considered to be the minimum vertical
distance of the commissure, which ranged from
the attachments of the fan shaped chordae on the
papillary muscles to the fibrous collagenous rim of
the atrioventricular orifice.”

Results

The number of leaflets of Tricuspid Valve ranged
from 3 to 7. The most common leaflets were 3
cuspidal and 4 cuspidal forms with 42% of heart
specimens studied. The 4 cuspidal forms of leaflets
have 3 main and 1 accessory leaflet. 2 accessory
leaflets constituting total 5 leaflets were present in
13% of heart specimens. Three accessory leaflets
were present in 2% of heart specimens. The greatest
number of leaflets found was 7 which existed in 1%
of heart specimen.

Depending on the location, the accessory
leaflets were present between posterior and septal
leaflet, septal and anterior leaflet and anterior and
posterior leaflet.

In 50 Heart specimens Accessory leaflets were
present in between posterior and septal leaflets.
In 19 Hearts accessory leaflets were present in
between anterior and posterior leaflets and 9
Hearts specimens accessory leaflets were present
between septal and anterior leaflet. The most
important observation was that the ‘typical’ form
of the tricuspid valve with only three main leaflets
was present only in 42% of cases studied.

The length of majority of accessory leaflet
ranges from 5.6-10.5 cm constituting 78.5%. 1.3%
of accessory leaflet length was less than 5.5 cm and
20.5% of accessory leaflet length was ranged from
10.6-15.5 cm.

Table 1: Frequency of occurrence of different types of
tricuspid leaflets.

Number of Number of Percentage of
leaflets specimens specimens
3 42 42

4 42 42

5 13 13

6 2 2

7 1 1
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Table 2: Position of Accessory Leaflets PS-Posterior
and Superior, SA-Septal and Anterior, AP-Anterior and
Posterior.

Accessory leaflet Frequency Percentage (%)
PS 50 64.0
SA 9 12.0
AP 19 24.0

Table 2: Range of length of Accessory leaflet.

Range of measurements Frequency  Percentage (%)
0.6-5.5 1 1.3
5.6-10.5 61 78.2
10.6-15.5 16 20.5

Table 3: Comparison of number of leaflets with other studies

Discussion

During the development, mesenchymal cells
of cardiac tube around the right and Ileft
atrioventricular canals proliferate to form collars
of endocardial cushions. The early endocardial
cushions serve as primitive valves that assist in
the forward propulsion of blood through the heart.
Later in development, thin leaflets of anatomical
valves take shape in the atrioventricular canal.
The definitive valve leaflets do not seem to come
from endocardial cushion tissue as much as from
invagination of superficial epicardially derived
tissues of the atrioventricular groove. The valve that
protects the right atrioventricular canal develops
three leaflets (tricuspid valve), but the valve in the
left canal (mitral, or bicuspid, valve) develops only
two.®

This study shows the importance of morpholo
-gical variation of Tricuspid valve leaflets. Most of
the specimens studied showed a more than three
leaflet form, while only 42% of the specimens
examined showed the typical three tricuspid leaflets
and it was consistant with the study conducted by
polly lama et al 2 where as the study by mishra et al
7 showed more number of typical 3 cuspidal form

Number of leaflets(%) Position of Accessory Length of Accessory

Author leaflets (%) leaflet (mm)

Three Four Five Six Seven AP PS SA
Polly lama et al 2015 16.6 83 343 25 16.6 - - - 12.020.65
(n=120)
Mishra et al 2015 575 291 83 41 08 194 50 1381 -
(n=36)
Present study 2016 ) ) 13 2 1 243 641 1153 9.09+0.19
(n=100)

probably due to less number of heart specimen
studied.

The accessory leaflets were located anterior and
posterior leaflet in 24.3%, between the posterior and
septal in 64.1 % and between the septal and anterior
in 11.53%. In another study conducted by Mishra
et a 17 in 36 adult human tricuspid valve showed
accessory leaflets were present between anterior
and posterior in 19.4%, between posterior and
septal in 50% and between the septal and anterior
in 13.81%. The present study was consistent with
the study conducted by Mishra et al.”

The mean height of accessory leaflet of present
study was 9.09£0.19 mm and that of polly lama et
al2 was 12.02+0.65 mm. In another study conducted
by krunal et al’ the maximum length of accessory

cusps was 15.60 mm.

Conclusion

The emergence of accessory leaflets is of common
occurrence and further studies on the mechanism
behind the appearance of such accessory leaflets
are required from developmental genetics,
physiological, functional and clinical points of
view .2 Study of variations of atrioventricular valve
is important for cardiosurgeons and interventional
radiologists. From the above results it is concluded
that this study will be helpful to the cardiovascular
surgeons as there is little data available on
morphometry of accessory leaflet of Tricuspid
valve which can aid in the development of the
bioprosthetic valves used for tricuspid repair.
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