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Abstract: Mitral valve situated between left atrium and ventricle It is composed of 

several elements namely: annulus, cusps, tendinous cords and papillary muscles. It is 

the most common valve to be involved in acute Rheumatic heart disease (RHD) and 

thus normal dimensions of mitral valve are important in evaluation and proper 

management of mitral valve diseases. It may help to design prosthesis of appropriate 

size. To measure the circumference of valve at annulus, length of attachment at the 

annulus and height from annulus to free margin in the center of anterior cusp and 

anterolateral (ALS), middle (MS) & posteromedial (PMS) scallops of posterior cusp. 

The study was carried out on 60 adult South Indian human heart specimens fixed in 

10% formalin solution in cm with the help of vernier caliper and thread. Mean 

circumference was 9.30±1.72cm. Anterior cusp measurements:  mean length at 

annulus and height were 3.18±0.81 cm and 2.19±0.72 respectively. Posterior cusp 

measurements: Mean lengths of ALS, MS & PMS were 1.41±0.76, 2.77±0.98 & 

1.29±0.74 respectively. Mean heights of ALS, MS & PMS scallops were 2.19±0.72, 

1.27±0.44 & 1.29±0.74 cm respectively. In the present study, we have measured the 

length and height of each scallop of posterior cusp which showed middle scallop being 

largest whereas other authors have measured the length and height of complete 

posterior cusp as such without considering the scallops. This makes our study unique.  

Keywords: mitral valve, annulus, anterior cusp, posterior cusp, scallops, 

circumference. 

 

INTRODUCTION 

Mitral valve, situated between the left atrium 

and ventricle. The valve has an orifice with its 

supporting annulus, cusps and a variety of chordate 

tendineae and papillary muscles. The circular valve 

orifice is almost vertical in diastole and at 45˚ to the 

sagittal plane. It has two leaflets/cusps- anterior and 

posterior, each separated by two commissures and thus 

also named as bicuspid valve. When the valve is laid 

open, the anterior cusp is seen to guard one third of the 

circumference of the orifice and to be semicircular. The 

cusp has a deep crescentic rough zone, which receives 

various chordate tendineae. The posterior cusp usually 

has two or more minor indentations. It has wider 

attachment to the annulus than does the anterior cusp 

guarding two- third of the circumferential attachment. 

Further indentations usually divide the posterior cusp 

into a larger middle scallop (MS), and smaller 

anterolateral (ALS) and posteromedial (PMS) 

commissural scallop. Each scallop has crescentic rough 

zone receiving on its ventricular aspect the attachments 

of the chordate tendineae [1]. Effective functioning of 

valve is very essential for proper functioning of heart. 

Valvular heart diseases constitute a major cause of 

cardiovascular morbidity and mortality worldwide and 

most common cause of it is Rheumatic heart disease 

(RHD) in developing nations [2].  Mitral valve being 

the most common valve to be involved in acute RHD 

according to the studies conducted by various authors 

[3]. Therefore, knowledge of normal dimensions of 

mitral valve is important in evaluation and proper 

management of mitral valve diseases. It may help to 

design prosthesis of appropriate size and surgeons can 

aim to insert them. The present study is undertaken to 

find out normal mitral valve circumference, number of 

cusps present, any variation in cusps, length at annulus 

and maximum height from the middle of annulus to the 

free margin of cusps, in south Indian cadavers.  

 

MATERIALS AND METHODS 

The study was carried out on 60 adult South 

Indian human heart specimens fixed in 10% formalin 

solution. The heart specimens were procured from 

autopsy specimens and from adult cadavers dissected 
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for undergraduate students in the Anatomy department 

of Kasturba Medical College Manipal. Hearts with 

gross and congenital anomalies were excluded from the 

study. Specimens were washed and cleared off from 

any clots. These specimens were numbered serially 

from 1 to 60. Following measurements were taken in 

cm with the help of digital vernier caliper capable of 

measuring up to 0.01mm and thread: 

• Circumference at annulus after opening the valve at 

the commissure to prevent damage to the cusps 

[fig-1] 

• Length of attachment of anterior cusp at the 

annulus 

• Height of anterior cusp from the annulus to free 

margin in the center 

• Length of attachment of ALS, MS & PMS of 

posterior cusp at the annulus  

• Height of each scallop of posterior cusp from the 

attached to free margin in the center [fig-2].  

 

Finally, data were analyzed using SPSS software. 

 

RESULTS 

In all heart specimens, mitral valve had two 

cusps: anterior and posterior. Posterior cusp was 

scalloped having three scallops ALS, MS and PMS as 

mentioned in texts [1]. No accessory cusps seen in any 

specimen.  

 

Mean circumference was 9.30±1.72cm. 

Minimum and maximum circumference was 7.1 cm and 

11.0cm respectively. Circumference of majority of 

specimens was in range of 9.10-10.00(46.66%) 

followed by 8.1-9.0 (30.00%), 7.1-8.0(13.33%) and 

10.1-11.00(10.00%)  [table-1].  

 

Mean length of anterior cusp at annulus was 

3.18±0.81 cm. Minimum and maximum length was 

2.1cm and 4.0 cm respectively. Length of majority of 

specimens was in range of 3.1-3.5(45.00%) followed by 

2.6-3.0 (25.00%), 3.6-4.0(23.33%), 2.1-2.5(5%) and 

1.6-2.00 (1.7%) [table-2]. 

 

Mean height of anterior cusp from center of 

free margin to its attachment at annulus was 2.19±0.72. 

Minimum and maximum height was 1.00 cm & 3.1 cm 

respectively. Height in majority of specimens was in 

range 2.1-2.5(60.0%) followed by 1.6- 2.0(26.70%), 

2.6-3.0(6.7%), 1.1-1.5(3.33%) and 3.1-3.5 (1.7%) 

[table-3]. 

 

Mean lengths of AL, M and PM scallops of 

posterior cusp at annulus were 1.41±0.76, 2.77±0.98 & 

1.29±0.74 respectively.  Minimum lengths of AL, M & 

PM scallops were 0.8, 0.7 & 0.6cm whereas maximum 

lengths were 2.6, 3.4 & 2.6 cm respectively [table-4]. 

 

Mean heights of AL, M & PM scallops of 

posterior cusp were 2.19±0.72, 1.27±0.44 & 1.29±0.74 

cm respectively. Minimum heights of AL, M & PM 

scallops were 0.5, 0.8 & 0.6 cm. whereas maximum 

heights were 1.4, 2.0 & 2.0 cm respectively [table-5]. 

 

MS was the largest of all scallops with respect to length 

and height [table-6]. 

 

Table-1: Range of circumference 

Range of circumference (cm) Number of specimen (%) 

7.1-8.0 8(13.33%) 

8.1- 9.0 18(30.00%) 

9.1-10.0 28(46.66%) 

10.1-11.00 6(10%) 

 

Table-2: Range of length of anterior cusp at the base of annulus 

Range Number of specimen (%) 

1.6-2.0 01(1.7%) 

2.1-2.5 03(5.00%) 

2.6-3.0 15(25.00%) 

3.1-3.5 27(45.00%) 

3.6-4.0 14(23.33%) 

 

Table-3: Height of anterior cusp from annulus to free margin 

Range  Number of specimen (%) 

0.6-1.0 01(1.7%) 

1.1-1.5 02(3.33%) 

1.6-2.0 16(26.70%) 

2.1-2.5 36(60.00%) 

2.6-3.0 04(6.7%) 

3.1-3.5 01(1.7%) 
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Table-4: Length of scallops of posterior cusp at annulus 

Range of length(cm) AL 

Number of specimen (%) 

M 

Number of specimen (%) 

PM 

 Number of specimen (%) 

0.5-1.0 10(16.7%) 1(1.7%) 13(21.7%) 

1.1-1.5 37(61.7%) 6(10.0%) 37(61.7%) 

1.6-2.0 10(16.7%) 6(10.0%) 7(11.7%) 

2.1-2.5 2(3.3%) 32(53.3%) 2(3.3%) 

2.6-3.0 1(1.7%) 14(23.3%) 1(1.7%) 

3.1-3.5 0(0.0%) 1(1.7%) 0(0.0%) 

 

Table-5: Heights of scallops of posterior cusp in cm 

Range of height                 AL 

 Number of specimen (%) 

M 

 Number of specimen (%) 

PM 

Number of specimen (%) 

0.5-1.0 26(43.7%) 7(11.7%) 31(51.7%) 

1.1-1.5 34(56.7%) 34(56.7%) 25(41.7%) 

1.6-2.0 0(0.00%) 19(31.7%) 4(6.7%) 

 

Table-6: Average dimensions of anterior and posterior cusps 

Parameter  Anterior cusp  Scallops of posterior cusp 

       AL     M      PM 

Length at annulus 3.18±0.81 1.4±0.0.76 2.27±0.98 1.29±0.0.74 

Height  2.19±0.74 1.07±0.44 1.41±0.48 1.08±0.54 

 

Table-7: Comparison of circumference with previous studies 

Previous studies Mean ±SD, range in cm 

Rusted et al. [9]  9.9 

Louis A et al. [10]  10.2 

Sakai et al. [11]  9.33 

D Patil [12]  8.25 

Deopujari et al. [13] 8.27±1.25, 4.70 

Gunnal et al.[14]  9.12 

Gupta C et al. [7] 9.11±0.44 

Mishra PP et al. [1]  8.7±1.68 

Ilankathir [8]  8.28  

Muhammadi. S et al.  

[16]  

9.43±1.44 

Present study [7] 9.30±1.72 

 

Table-8: Comparison of length at annular attachment and height from attached to free margin in the centre of 

anterior leaflet 

Studies  Length at annulus Height   

Rusted et al. [9] 2.50 2.2 

Louis A et al. [11] 3.5 2.7 

D Patil [12] 3.32 1.92 

Deopujari et al. [13] 3.82±0.76 - 

Gunnal et al. [14] - 1.96 

Present study [7] 3.18±0.81 2.19±0.72 
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Fig-1: Circumference of mitral valve shown with curved line (arrow). A-Anterior cusp, P- posterior cusp 

 

 
Fig-2: L-length at annulus, H-height from annular attachment to free margin in the center, A- anterior cusp, AL-

anterolateral scallop, M-middle scallop, PM- Posteromedial scallop 

 

DISCUSSION  

Mitral valve dysfunction can be related to 

several factors and may involve any component of the 

valve like annulus and cusps [5, 6]. Various authors 

have used different methods for the morphometric 

analysis of mitral valve. In two-dimensional or three -

dimensional echo-cardiography measurements were 

noted during the cardiac cycle. Gupta C et al. measured 

the valve parameters using scion image software [7]. In 

present study we have taken measurements manually. 

  

To evaluate valvular stenosis, cardiac 

dilatation and cardiac hypertrophy, measurement of 

circumference is important [8]. In present study, 

annular circumference was measured and compared 

with other previous studies [table -7].  In present study, 

the mean circumference corresponds with the values 

reported by Gupta C et al. [7], Sakai et al. [11], Gunnal 

et al. [14] and Muhammadi et al. [16]. Michael in 

Gray’s anatomy has reported the mean circumference to 

be 9.0cm in males and 7.2 cm in females [1].  Mishra 

PP et al. found mitral valve circumference between 7.5-

10 cm in 55.83% [15]. In present study, Circumference 

of majority specimens were between 9.10-10.00 cm 

(46.66%) followed by 8.1-9.0cm (30.00%), 7.1-8.0cm 

(13.33%) and 10.1-11.00 cm (10.00%).  

 

Various authors have reported accessory cusps 

in their studies [15]. In the present study, no accessory 

cusp was found in any of heart specimen. Table -8 

shows that in present study, length of anterior cusp at 

annular attachment corresponds with the values 

reported by D Patil et al. [12] and height corresponds 

with that of Rusted et al. [9]. 

 

In the present study, we have measured the 

length and height of each scallop of posterior cusp 

[table-4,5 &6] which showed middle scallop being 

largest whereas other authors have measured the length 

at annular attachment and height of complete posterior 

cusp as such without considering the scallops [10, 12, 

13]. This makes our study unique.   

 

CONCLUSION  

Mean circumference was 9.30±1.72cm. 

Circumference of majority of specimens was in range 

of 9.10-10.00(46.66%). In the present study, no 

accessory cusp was found in any of heart specimen. 

Mean length of anterior cusp at annulus and height was 

3.18±0.81 cm and 2.19±0.72 respectively. Mean length 

of AL, M and PM scallops of posterior cusp were 

1.41±0.76, 2.77±0.98 & 1.29±0.74 respectively. Mean 

heights of AL, M & PM scallops were 2.19±0.72, 

1.27±0.44 & 1.29±0.74 cm respectively.   

 

REFERENCES 

1. Michael AG. Heart and great vessels. In: Standring  

S Ellis H, Healy  JC, Johnson D & William A. 

Gray’s  Anatomy. 40th ed. New York, Elsevier 

Churchill Livingstone. 2008, pp 970-72. 

https://saspublishers.com/journal/sjams/home


 

 

D. Kaur et al., Sch. J. App. Med. Sci., Oct, 2018; 6(10): 3809-3813 

Available online at https://saspublishers.com/journal/sjams/home    3813 

 

 

2. Carapetis JR. Rheumatic heart disease in 

developing countries. N Eng J Med. 2007; 357: 

439-441. 

3. Manjunath CN, Srinivas P, Ravindranath KS and 

Dhanalakshmi C. Incidence and patterns of 

valvular heart disease in a tertiary care high –

volume cardiac center: A single center experience. 

Indian Heart J. 2014 May; 66(3):320-326. 

4. Bhalavi V and Yadav BS. Distribution and pattern 

of valvular heart diseases by echocardiography: A 

tertiary care center study. J EMDS.  2016; 27: 

1394-1399. 

5. Roberts WC. Morphologic features of the normal 

and abnormal mitral valve. Am J Cardiol. 1983; 51: 

1005-1028. 

6. Yiu SF, Enriquez-Sarano M, Tribooquilloy C, 

Sewarrd JB, Taij AJ. Determiants of the degree of 

functional mitral regurgitation in patients with 

systolic left ventricular dysfunction: a quantitative 

clinical study. Circulation. 2000; 102: 1400-1406. 

7. Gupta C, Shetti VR, Manju BV. Dimensions of the 

human adult mitral valve in the embalmed cadaver. 

J Morphol Sci. 2013; 30: 6-10. 

8. Ilankathir S. A cadaveric study on adult human 

heart valve annular circumference and its clinical 

significance. IOSR-JDMS. 2015;1(14):60-4.  

9. Rusted IE, Scheifley CH, and Edwards JE.  Studies 

of the mitral valve. I. Anatomic features of the 

normal mitral valve and associated structures. 

Circulation 1952 Dec;6(6):825-31. 

10. Louis A. Du Plessis and Paul Marchand. The 

anatomy of the mitral valve and its associated 

structure. Thorax 91964), 19, 221. 

11. Quill JL, Hill AJ, Laske TG, Alfieri O& Laizzo 

PA. Mitral leaflet anatomy revisited. J. Thorac 

Cardiovasc. Surg. 137(5):1077-81, 2009. 

12. Patil D, Mehta C and Prajapati P. morphology of 

mitral valve in human cadavers. Int J Cardiol. 

2008; 7: 1-8. 

13. Deopujari R, Sinha U, Athavale SA. Anatomy of 

left ventricular valve (mitral valve) leaflets in adult 

Indian cadavers. Int JJ Morphol. 2013; 31: 1276-

81. 

14. Gunnal SA, Farooqui MS, Wabale RN. Study of 

mitral valve in human cadaveric hearts. Heart 

views. 2012; 13:132-5. 

15. Mohammadi S, Hsdjazi A, Sajjadian M, Ghorubi 

N, Mohammadi M and Erfani S. Study of the 

normal heart size in Northwest part of Iranian 

population: a cadaveric study. 2016; 8(3): 119-125. 

 

https://saspublishers.com/journal/sjams/home

