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Introduction: There is increased incidence of heart valve diseases in recent years due to life style modifications.
The mortality rates in the heart valvular diseases are kept in pace using various modes of treatments. One such
treatment is valve replacement surgery. It’s done either by using mechanical valve prosthesis or tissue grafts. The
tissue valves prosthesis, harvested from porcine heart are called as xenograft and are increasingly used in valve
repair surgeries. In the present scenario, there is less number of systematically analysed literatures available
on the comparative anatomy of human and porcine heart valves. Hence this study was carried out to acquire
knowledge and to put forth some points to future research works on heart valves.
Materials and methods: In this study, 20 formalin fixed porcine and human hearts were procured from slaughter
house and cadavers respectively. The morphology and morphometry of mitral valve were observed and analysed
using spss software 20 version. All the dependent variables were compared using student t test and independent
sample test.
Observation and results: it was observed that the mean circumference of the human mitral valve was 82.31mm
and that of the porcine was 78.79 mm. The rough zone and clear zone was more prominent in porcine heart valves
than the human heart valves. It was observed that the mitral valve of the porcine resembles the human heart
valve in morphology and morphometrical values were coinciding to their maximum.
Conclusion: The porcine valve resembles human heart valves in morphology and it can be used in designing valve
substitutes in replacement surgeries. Porcine valve can also be used as bio-prosthesis by matching the
morphometry and by reducing the geometrical difference to their minimum by using any modes of  interventional
radiology.
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incompetence or regurgitation. The heart
valvedisease progresses to a point that
treatment by medicines does not provide symp-
tomatic relief for the patients. In ir-reversible
damage, surgery to repair the valve or replace-
ment of valve becomes the best alternative. In

Heart valve diseases are increasing worldwide
due to various pathological conditions like
rheumatic fever, endocarditis and leading to
valve prolapse, narrowing of valve and
calcification of heart valves causing either valve
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replacement  surgeries, the choice is more likely
between carbon based mechanical valve or
biological  tissue valve. In tissue valves
prosthesis, the tissue valve is procured from
homograft or xenograft. Xenograft tissue valves
are harvested from porcine heart. There is an
increasing popularity of mitral valve repair in
tissue replacement surgeries and there is a
current interest on the homograft and hetero-
graft, warranting a new looks at the normal func-
tional anatomy of the systems [1].
This study is conducted to bridge the knowledge
gap in the field of valvular anatomy and to
enhance the similarity in morphological and
morphometrical features of  human heart valves
and porcine heart valves.

METHODOLOGY

The human and animal ethical committee
clearance has been obtained and the study was
carried out.  A total number of 20 human heart
valves were compared with 20 porcine heart
valves.The materials used were verniercaliper,
blotting paper, surgical silk thread and scissors.
Porcine heart was obtained from slaughter
house and was fixed in 10 % formal saline solu-
tion. The formalin fixed human heart specimens
were procured from the embalmed cadavers,
from the department of anatomy in Sri
Ramachandra Medical College and Research
Institute.
The left atrial wall was removed to expose the
mitral valve. To obtain the circumference and
the length of the attached margin, the surgical
silk thread was used on the atrial aspect as
illustrated in figure 1 and 2. The height of the
leaflet was measured using verniercaliper. The
rough zone and clear zone were observed and
measured on the atrial aspect using trans-
illumination technique as illustrated in figure
3 and 4.
Both the human hearts and porcine hearts weight
ranging from 300 gm – 450 gm was used and
any deviation from normal were excluded. Total
annular circumference of the valve, annular
length, height of each leaflet, height of the
rough zone and clear zone were observed. All
the dependent variables were compared using
student t test and independent sample test.

Fig. 3: Human mitral valve (atrial aspect).

Fig. 4: Human mitral valve (atrial aspect).

fig 3 & 4: c: height of the rough zone, d: height of the clear
zone

Fig. 1: Human mitral valve (atrial aspect).

    Fig. 2: Porcine mitral valve (atrial aspect).

In figure 1 & 2: a:  attached margin of the mitral valve, b:
height of the leaflet from the attached margin to the free
margin
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RESULTS
Height, Length, Rough Zone And Clear Zone Of The Mitral Valve Of Human And Porcine.

DISCUSSION this was the rough zone of the leaflet and this
was opaque on trans-illumination. Between the
rough zone and the valve annulus was the thin
membranous clear zone which was clear on
trans-illumination. At the centre of the anterior
leaflet, the clear zone was approximately twice
the height of the rough zone [8]. The posterior
leaflet has a narrow clear zone.
Porcine mitral valve: The porcine mitral valve
apparatus consists of fibrous ring, cuspids,
tendon cords and papillary muscles [9]. The
mean circumference of the mitral valve was
78.79 mm and the length of the anterior and
posterior leaflet was 29.02 mm and 38.76 mm.
The height of the anterior and posterior leaflet
was 16.26 mm and 12.19 mm. The mean width
of the septal cuspid was 25.4 mm, and parietal
cuspid was 15.5 mm. The height of the septal
cuspid and parietal cuspid was 19.8 mm and 15.2
mm and the septal cuspid was large [10].
The demarcation between the rough zone and
clear zone was prominent in porcine heart valves
even without trans-illumination. The height of
the rough zone and clear zone of the anterior
and posterior leaflet was 8.2 mm, 7.92 mm and
7.48 mm and 7.70 mm.
In this study, it was also observed that the
ventricular walls were much thicker than the
human ventricular wall. The cuspids were also

The human mitral valve:The human mitral valve
anatomy was observed and the circumference
was 82.3 mm. In the present study the length of
the attached margin of the anterior and poste-
rior cusp was 29.02 mm and 38.76 mm and it
correlatesto minimum with a study, where only
length of the leaflets was observed [2]. The mi-
tral ring was biconcave when seen from atrial
aspect [3].The mitral valve leaflet was more d
shaped than the circular shape portrayed by the
prosthetic valve [4] and the mitral valve annu-
lus was a rigid fibrous ring [5]. The mitral valve
leaflets free edges were split by indendation and
none of it reaches the mitral ring. The annular
attachment of the anterior leaflet was half that
of the posterior leaflet and the anterior leaflet
was almost twice deep as the posterior one
[6,7].The anterior cup was bi-scalloped and the
posterior cusp had a cresent shape. The free
border was notched [3] and resembles a cone
shaped structure when the valve cusp margins
were in contact and kidney shaped when valve
is closed.
The commissural area had distinct central
portion which was clear on trans-illumination
while the periphery merged with the leaflet. The
leaflet had on its atrial surface, a distinct ridge
that followed the rim of the leaflet and distal to
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showing varying thickness compared to the
human mitral valve cusps which were observed
well during analysis of rough zone and clear zone
on Tran’s illumination.

CONCLUSION

The morphology of the human and porcine heart
valve shared excellent features and they can be
preferred in designing of the mitral and tricus-
pid valve substitutes and tissue engineering
techniques in valve replacement surgeries.
Although the morphometric differences are
observed, this can be reduced to minimum by
prior matching of the replacement valve with the
tissue prosthesis to reduce the mismatching to
the bare minimum.
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