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ABSTRACT: INTRODUCTION: Recent studies giving importance to subclinical Rheumatic Heart 

Disease (RHD) diagnosed by echocardiography have led to variable results of disease burden 

depending on the different criteria of diagnosis used, which include thickened mitral valve (MV) as 

one component. Data regarding normal thickness of MV estimated by echocardiography is extremely 

limited. Most studies of RHD detection are based on autopsy studies measuring MV thickness. Hence, 

we felt establishing normative value of MV thickness in our population is essential. MATERIAL & 

METHODS: A cross sectional echocardiographic study was carried out among 3386 randomly 

selected school children, aged 5-15 years (11.18±2.83, 47.23% female), living in the rural and urban 

areas of Manipur to study the average thickness of Mitral valve. RESULTS: In 3000 normal children 

selected out of the total 3386 individuals screened, for whom data is complete, analysis shows the 

average mean thickness of MV as 2.47mm±0.39 SD. Subgroup analysis shows MV thickness of 2.30m 

±0.37, 2.49mm±0.38, 2.65mm±0.38 in individuals with BMI <16, 16-20, >20 respectively; 2.22mm± 

0.32, 2.40mm±0.34, 2.47mm±0.40 in children with SBP <90mmHg, 90-100mmHg, >100mmHg 

respectively. CONCLUSIONS: The average mean thickness of mitral valve determined by 2D 

echocardiography in children of 5-15 yrs. is 2.47±0.39mm (Range 1.3-5.3mm). The thickness is more 

in older age group and in individuals with higher BMI and blood pressure.  

KEYWORDS: Normal thickness of mitral valve by 2D echo, Subclinical RHD.  

 

INTRODUCTION: In poor and developing nations rheumatic heart disease remains a major cause of 

morbidity and premature death and imposes a substantial burden on health care systems with 

limited budgets.(1,2) Nevertheless, primary and secondary prevention efforts may be highly 

effective.(1) Secondary prevention relies on accurate case detection for the appropriate use of 

prophylactic antibiotics and regular medical surveillance. Exact prevalence data are also highly 

desirable to facilitate health care planning.  

 Various reports published on echocardiographic screening for RHD have used different sets of 

criteria.(3-5) It seems that a combination of Doppler and morphological criteria would be most ideal 

and will avoid overestimation. However, in regions with a high burden of RHD, these criteria may be 

too strict and may miss some cases.  

 Valvular thickening has been demonstrated to be a feature of RHD on echocardiography.(6-11) 

Available data does not clearly define the quantum of thickness of mitral valve to be characteristic of 

RHD. Most of the older research report depended on the subjective impression of the 

echocardiographer. The recent World Heart Federation (WHF) 2012 criteria.(12) define thickened MV 

as more than 3mm in children.  
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As there has been no work from this subcontinent to define the normal thickness of the MV in 

children, we felt it is pertinent to conduct such study to avoid any underestimation of subclinical RHD 

using higher cut off point of mitral valve thickness.  

 It is also generally agreed that valve thickness is overestimated to some extent by keeping 

THI on in the machine. But measuring the thickness of valve using both technique of THI off and on is 

time consuming and we felt the difference is not gross enough to affect in decision making if we are 

extra careful to avoid overestimation.  
 

METHODOLOGY: This is a cross-sectional epidemiological survey study conducted during a period 

about 2 years commencing from June 2012 in Manipur, which represent an underdeveloped region of 

the world. Manipur is situated in the eastern corner of India and has a unique geographical 

characteristic of having a blend of valley and larger portion of hilly areas covering a total area of 

22,327sq.km. hosting a population of 27,21,756 inhabitants.  

50 schools in the 9 districts of the state were randomly selected and identified to study the 

prevalence of subclinical RHD. The Principals of these schools were initially approached with a 

consent form, explaining the project details and the procedure to be adopted. Once the Principal 

agreed for carrying out the study, self-explanatory consent forms for parents were distributed to 

children aged 5-15 years through their class teacher. The project team visited the schools for the 

study after consent forms had been collected.  

The trained paramedical staff noted the demographic data as per Performa. The onsite 

physician/investigator took a brief history including that suggestive of rheumatic fever and examine 

the child. The examination includes general physical examination inclusive of recording height, 

weight, waist circumference to measure body mass index. The blood pressure (BP) was measured for 

every child. We used aneroid Sphygmomanometer (Diamond) using proper sized cuff. In case the first 

reading was higher than 90th centile for age, gender and height (Systolic/Diastolic or both), a second 

and third reading was taken after the child had rested for 10 minutes or more.  

Cardiovascular examination was performed for any respiratory distress, cyanosis, 

cardiomegaly, congestive heart failure, abnormal heart sounds, murmurs etc. first by any one of the 

post graduate degree holder physician and immediately reexamined by a cardiologist, if necessary, in 

case of doubt. Clinical data were recorded in the Performa. Thereafter, an echocardiography 

including color Doppler was performed, using a portable echo machine (Sonosite M turbo) for all 

children in the study by a single cardiologist.  

As we wanted to look into the difference in the thickness of MV by echocardiography with and 

without tissue harmonic imaging (THI), we recorded the images by the 2 technique in 112 randomly 

selected subjects. In the rest of the subjects measurement was recorded keeping the THI on as we felt 

the difference by the 2 technique is marginal ranging from 0.10 to 0.30mm. However, during the 

process of our study we recheck the thickness keeping THI off in all the individuals in whom the MV 

appears thickened.  

The thickness of MV was recorded at the thickest point in the fully opened AML with the 

chordae separated from it and its axis plane more or less perpendicular to the plane of the MV ring. 

Utmost care has been taken to make sure that the AML is not over swung and the measurement is 

done in corresponding points as regards the position of the AML and distance of the point from the 

tip of the valve while still considering the thickest point. All the echocardiographic images are stored 

in digital format for later review by 2 other investigators (Cardiologists).  
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If any abnormality were detected, necessary counseling and advice for further management 

were given to the parents subsequently.  

 

STATISTICAL ANALYSIS: Descriptive statistics such as mean, standard deviation for continuous data 

and percentages for categorical data were used to describe the data of the study. Kolmogrov- Smirnov 

test and Shapiro-Wilk test were used to see the normal distribution of the data. For continuous data 

Kruskal Wallis H test was used to describe the differences between groups. If the p value <0.05, each 

group was compared using Mann Whitney U test as post hog test with Bonferroni correction. For 

paired continuous data, Wilcoxon Signed Ranked test was used.  

 

RESULTS: A total of 3386 children have been screened over the last 2 years. Out of total 3386 

children screened during this period, 3000 normal children for whom the data was complete were 

selected for the analysis of MV thickness. The mean age was 11.6±2.86 (Range being 5-15 years). The 

base line characteristics are given in table I.  

 

 

Characteristics Range Mean Standard Deviation 

Age (years) 5 to 15 11.6 2.86 

Class 1 to 10 5.25 2.78 

Males/ females 1758/1628   

Number of Family members 2-24 6.05 2.12 

Number of rooms 1-15 3.59 1.76 

Weight (Kg.) 10-83 34.38 12.07 

Height (cm) 86.9-179.5 136.44 16.52 

Waist circumference (cm) 
2423 students 

27-97 60. 2 8.12 

BMI 10.95-29.98 17.80 3.76 

Systolic BP 61-167 110.14 12.34 

Diastolic BP 29-108 70.58 9.61 

Table I: Baseline Characteristics of 3386 Children Enrolled 
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The proportion of the children at different ages (5-15 years) is given separately for boys and 

girls in table II.  

 

Age (years) 
Male Female Total 

No. % No. % No. % 

5 60 1.77% 57 1.68% 117 3.45% 

6 87 2.56% 79 2.33% 166 4.90% 

7 116 3.42% 109 3.21% 225 6.64% 

8 100 2.95% 123 3.63% 223 6.58% 

9 123 3.63% 137 4.04% 260 7.67% 

10 171 5.05% 195 5.75% 366 10.80% 

11 173 5.10% 137 4.04% 310 9.15% 

12 218 6.43% 205 6.05% 423 12.49% 

13 274 8.09% 214 6.32% 488 14.41% 

14 217 6.40% 206 6.08% 423 12.49% 

15 219 6.46% 166 4.90% 385 11.37% 

Total 1758 51.91% 1628 48.09% 3386 100% 

Table II: Age and Gender Distribution of Study Population 
 

 For analysis, the subjects were categorized into different groups of age 5-7, 8-12, 13-15 

years; BMI less than 16, 16-20, more than 20; SBP less than 90, 90-99, more than 100mmHg. The 

average mean thickness of AML in normal children is 2.40mm.  

 The difference in the thickness of MV according to differing age, BMI and SBP is depicted in 

Table III-V respectively as given below.  
 

Age No. of children Mean ± SD (mm) Range (mm) 

5 to 7 years 332 2.21±0.39 1.3 – 4.0 

8 to 12 years 1431 2.39±0.35 1.4 – 3.6 

13 to 15 years 1237 2.64±0.38 1.6 – 5.3 

Table III: Description of MV thickness in different age groups 
 

BMI No. of children Mean ± SD (mm) Range (mm) 

Below 16 880 2.31±0.3 1.3 – 4.0 

16 to 24 1494 2.49±0.38 1.5 – 5.3 

Above 20 626 2.65±0.38 1.5 – 4.4 

Table IV: Description of MV thickness in different groups of BMI 

 

Systolic BP No. of children Mean ± SD (mm) Range (mm) 

Below 90 26 2.22692±0.32 1.7 – 2.8 

90 to 99 189 2.40476±0.34 1.5 – 3.3 

Above 100 2428 2.47879±0.40 1.3 – 5.3 

Table V: Description of MV thickness in different groups of Systolic BP 
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 In children with clinical or subclinical RHD (3 children in our study 1 clinical and 2 

Subclinical by WHF 2012 criteria), the average mean thickness of AML was 3.26mm. In another 14 

children who have trivial Mitral valvular regurgitation (Seen in 2 orthogonal planes but short of WHF 

criteria of significant lesion), the average mean thickness of the valve was 3.1+0.72 mm. We also 

noticed very few individual who apparently has significantly thickened AML yet no Doppler effect of 

valvular regurgitation thereby debarring them from the diagnosis of Subclinical RHD.  

 Among the subgroups of different age, BMI and BP significant difference was found in the 

thickness of the mitral valve. The difference was statistically significant more in the groups of older vs 

younger age and higher vs lower BMI (p<0.001) than in the group of higher vs lower BP (p= 0.003).  

  In a selective 112 subjects, in whom the measurement of the valve thickness was done 

using with and without Tissue Harmonic Imaging technique, a difference in the thickness was noticed 

in the range of 0.10- 0.30 mm and this difference was found to be significant as noticed by 

Kolmogorov-Smirnov (p=0.005) and post-hog analysis using Wilcoxon Signed Rank test (p=0.001).  

 The effect of THI on the thickness of valve and the importance of the proper selection of the 

site of measurement and the valve position are depicted in Fig. 1-3. The image in Fig. 4 shows the 

picture of a minimally thickened MV but deformed with characteristics of RHD while the image in Fig. 

5 shows apparently normal looking valve morphology but having significant mitral regurgitation.  

 

DISCUSSION: The modified World Health Organization (WHO) criteria,[5] define RHD using 

echocardiography including fulfilling Doppler criteria (A regurgitate jet of >1 cm in length, 

regurgitate jet in at least 2 planes, a mosaic color jet with a peak velocity of >2.5m/s, and jet 

persisting throughout systole or diastole) associated with at least 2 morphologic signs including 

leaflet restriction, subvalvular thickening, and valve leaflet thickening. However this criterion does 

not mention the cut off value of AML thickness to define thickened MV. The most recently adopted 

WHF 2012 criteria defines thickened MV as having thickness of more than 3 mm in children below 20 

years of age.  

 In our study which was ultimately aimed at detection of subclinical RHD, we found many 

cases of significant looking mitral regurgitation yet no obvious thickening (<3mm) but some degree 

of irregularity in the margin or minor deformity. So if we go by the strict criteria of WHF 2012 such 

cases will miss their detection and recognition. On the other hand, some cases who were already 

confirmed to have acute rheumatic fever about 3 months ago, happened to get reexamined in the 

study by the same investigator, and found them to have trivial mitral regurgitation with completely 

normalized morphological features of MV. Ultimately more cases of subclinical RHD who would 

benefit from prophylactic penicillin would remain undetected if they happened to get examined at 

one point of time only.  

 There seems to be some uncertainty regarding the normal thickness of the mitral valve. Some 

investigator has reported the thickness of mitral valve as less than 5mm.(13,14) The thickness of MV 

was studied by Sahasakul in one of the best designed study in 200 individuals. The mean thickness at 

each site was not different between men and women but increased significantly with age (P less than 

0.001). For 3 age groups (Less than 20, 20 to 59 and greater than or equal to 60 years), the 

corresponding mean thicknesses (mm) of the aortic nodule were 0.67, 0.87 and 1.42; those for the 

anterior mitral leaflet were 1.30, 1.60 and 3.20.(15) Normal valve thickness was shown to be age-

related by Sahasakul et al. in a well-designed postmortem study (level 2++ evidence), and correlation 
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between surgical and echocardiographic measurements seems to be good if harmonic imaging is not 

used, as this modality increases apparent tissue thickness.(10,15-19) 

 On the basis of data from a study of 280 healthy children in New Zealand.(20) the normal 

echocardiographic thickness of the anterior MV leaflet (AMVL) in school-aged children is 1.12–2.92 

mm (mean±SD of 2.02±2mm) (level 2++ evidence). Two smaller pediatric studies also support the 

concept that normal valve thickness is <3mm (level 2+evidence).  

 Our finding in the thickness of MV in normal children is at par with other previous 

echocardiographic study mentioned above, and slightly higher value compared to Sahasakul’s 

postmortem anatomical study.(15) The difference in our finding is that the valve thickness appears to 

be more in individuals with higher BMI and higher SBP compared to the respective lower groups.  

As we hypothesized before, the difference in the thickness value of MV resulting from using 

two different techniques does not affect the decision making thereby meaning that in no case the 

thickened MV defined by THI was negated by non-THI method. In other words, we could define 

thickened MV characteristic of RHD using THI in all cases. The limitation is that the direct comparison 

between THI and non-THI has been conducted in only 112 individuals.  

 

CONCLUSION: This study is intended to look into the normal thickness of mitral valve in subjects 

dwelling in this part of the country. From this study we find that there is no influence of racial or 

geographical factor in the thickness of the MV. The average mean thickness of mitral valve 

determined by 2D echocardiography in children of 5-15 yrs. is 2.47±0.39 mm (range 1.3-5.3mm). The 

thickness is more in older age group and in individuals with higher BMI and blood pressure. We also 

found that the value determined by THI method exceeds that of non-THI by a definite but marginal 

value ranging from 0.10-0.30mm. We also conclude that one can depend on the 2D echocardiographic 

THI picture routinely for the morphological characteristics of RHD and non-THI may be needed only 

in selective cases. 
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Fig. 1: Showing Overestimation of MV thickness by 0.30 mm using THI technique. 

 

        
 

 
 

Fig. 2: Showing underestimation of MV thickness by THI implying the importance of position of the 

valve rather than the THI technique off or on. 
 

     
 

 

Fig. 3: Showing similar thickness of MV with or without THI provided the position of the valve is 

proper and measurement is accurate.  
 

            
 

 

1A: 2D Echocardiogram with THI off 

3A: 2D Echocardiogram with THI on 

1B: 2D Echocardiogram with THI on 

2A: 2D Echocardiogram with THI off 2B: 2D Echocardiogram with THI on 

3B: 2D Echocardiogram with THI on 
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Fig. 4: THI 2D echo picture showing minimally thickened MV tip with hockey stick deformity 

characteristic of RHD.  
 

 
 

 

 

Fig. 5: Showing apparently normal or non-thickened MV with significant Mitral regurgitation.  

 

                  
 

 

 

       
 

 

 

5A: PLAX view showing MV thickness 5C: Apical 4C view showing MR jet 

Fig. 4 

5B: PLAX view showing MR jet 5D: Color Doppler showing nearly 
Holosystolic MR jet 
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