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*Corresponding  |Abstract: Background: Normal reference values of left ventricular mass (LVM) are essential for early
Dr Snehal identification of pathological cardiac remodeling. Left ventricular hypertrophy is an independent
Bhagwanrao  |predictor of cardiovascular morbidity and mortality. Factors such as age, sex, blood pressure, and body
Dange * mass index (BMI) influence LVM even in apparently healthy individuals. However, region-specific data
Department of o normal LVM values in young Indian adults are limited. Objectives: To determine the normal values

general of left ventricular mass in young adults aged 1825 years and to evaluate its association with age, sex,
medicine JN 11,64 pressure, and body mass index in a hospital-based rural population. Materials and Methods: This
MTldlcal descriptive cross-sectional study was conducted over a period of two years (December 2020—November
CBc:al:gae\'/i 2022) at Dr. Vitthalrao Vikhe Patil , Loni. A total of 400 asymptomatic subjects aged 18-25 years
KAHER without known structural heart disease were included. Detailed clinical evaluation, anthropometric

measurements, blood pressure recording, and two-dimensional echocardiography were performed. Left
ventricular parameters—Ieft ventricular internal diameter in diastole (LVIDD), posterior wall thickness
Article History in diastole (PWTD), and interventricular septal thickness in diastole (IVSTD)—were measured, and left
Received:  05.11.2025lventricular mass was calculated. Statistical analysis assessed correlations between LVM and
ii:;si‘::j_ 2253111222%22?5 demographic as well as clinical variables. Results: The mean age of participants was 22 £ 2.13 years,
Publil:;heci: 06.01.2026[With female predominance (59.25%). The mean left ventricular mass was 129.45 + 50.51 g. LVM was
significantly higher in males (153.45 + 47.05 g) compared to females (112.94 + 46.06 g) (p < 0.01).
Subjects aged 22-25 years demonstrated higher LVM than younger age groups (p = 0.001). A significant
positive correlation was observed between LVM and BMI (r = 0.29, p = 0.02), as well as between LVM
and age (r = 0.224, p < 0.001). Increasing BMI categories were associated with progressive increases in
LVM. Conclusion: Left ventricular mass in young adults is significantly influenced by age, sex, and
body mass index. Males and individuals with higher BMI exhibit greater LVM even in the absence of
overt cardiovascular disease. Establishing normative LVM values in young adults may aid in early risk
stratification and prevention of future cardiovascular morbidity, particularly in populations with a high
prevalence of overweight and obesity.
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Introduction

Normal values of left ventricular mass (LVM) and cardiac
chamber sizes in asymptomatic subjects are prerequisites for the
diagnosis of individuals with heart disease. Left ventricular
hypertrophy is an independent risk factor for cardiovascular
morbidity and sudden cardiac death.! In addition, enlarged left
ventricular, right ventricular, or left atrial chamber sizes have
been shown to be independent markers of poor prognosis in
several patient groups.>

Increased left ventricular mass as measured by echocardiography
is a risk factor for cardiovascular morbidity and mortality that
stands on its own.? Blood Pressure (BP) readings that are in the
high normal range as well as excessive body weight (which is
frequently

connected with hyperinsulinemia) are both cardiovascular

risk factors that have long-term impacts on the structure and
function of the Left Ventricle (LV).* Both high blood
pressure and a high body mass index are independently
related with left ventricular myocardial infarction. Despite
the fact that higher BMI categories are associated with a
stronger link between blood pressure and LVMI, this
relationship can only be described as.

additive, not synergistic or multiplicative.’The use of left
ventricular mass/ height® has not been reported in children
and adolescents. In the absence of long-term cardiovascular
outcome studies in children, obesity, as measured by body
mass index, has traditionally been used, although a poor
surrogate, as one of the potential cardiovascular risk factors
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There are no documented studies for the determinants of LVM
in the Indian population in the state of Maharashtra, hence the
present study is an attempt to study the normal values of left
ventricular mass and its determinants in the hospital based
population with no structural heart disease. Material and
methods

It was a Descriptive cross-sectional study conducted between
December 2020 to November 2022 (Two years) at Dr.
Vitthalrao Vikhe Patil Pravara Rural Hospital, Loni, a tertiary
care teaching hospital situated in the rural are of Ahmednagar
district. A total of 400 patients of age between 18 to 25 years,
satisfying the inclusion and exclusion criteria, were included in
the study.

The study was conducted after the ethics committee approval
from the Institutional Ethics committee of Pravara Institute of
Medical Sciences, Loni after submitting the synopsis
mentioning the proposed study details and protocols.

Inclusion criteria:

All subjects included in the study are of agel8 to 25 years.

Subjects willing to give written & informed consent for this
study.

Exclusion criteria:
Patients who are known cases of cardiovascular diseases.
Pregnant females.

Subjects with incidental anomalies detected on 2D
Echo.

Subjects not willing to give written consent.
Results
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A well informed documented consent was taken in
oral and written in understandable vernacular
language, preferably local language of the patient
and confidentiality was assured. Methodology:

All the selected patients were subjected to detailed
history taking, clinical examination and a 2-
Dimensional Echocardiography. A  structured
proforma was designed as attached to Annexure to
collect information and data regarding the study.
Subjects underwent 2D Echo for calculation of left
ventricular mass and rule out any cardiovascular
abnormalities, using PHILIPS HD7 Diagnostic
Ultrasound System (Hardware Rev:2.0) machine in
our hospital. Patient was examined in the supine
position, where the transducer was placed in the left
para-sternal area and cardiac measurements were
taken in short axis view in the diastole. Left
ventricular parameters like LVIDD, PWTD, IVSTD
were measured on the echocardiography and left
ventricular mass was calculated.

Where,

LVIDD = Left Ventricular Internal Diameter in
Diastole PWTD = Posterior Wall Thickness in
Diastole
IVSTD = Interventricular Septum Thickness in
Diastole

Figure no. 1: left ventricular parameters on 2 d
echocardiography.

Table no 1: Descriptive statistics of the study

Minimu| Maximu M Standard Deviation
m m e
a
n
Ag 18 25 2 2.128
e 2.
0
0
He 144 182 1 9.011
igh 6
t 4.
7
6
\% 40 93 6 12.412
eig 3.
ht 9
1
B 19.3 39.90 2 4.84
MI 9.
7
2
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In our study, The mean age of the subjects was 224+2.128 years. The mean height of the subjects was 164.76+9.011 cm.
The mean weight of the subjects was 63.9+12.412 Kg. The mean BMI of the subjects was 29.72+4.84 Kg/m?. Maximum
number of the patients were in the age group of 22-25 years of age (47.8%). 237 out of 400 were females (59.25%) 163
out of 400 were males (40.75%). Male to female ratio was 1:1.45.
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Table no. 2: Mean values of systolic blood pressure (sbp) and diastolic blood pressure (dbp) measured in

millimeters of mercury (mmhg) of the subjects.

Bloo M M Standard
d i a Deviation
Pres n X
sure i i

m m

u u

m m
SBP 1 1 8.174

0 3

0 4
DBP 5 8 8.485

8 8

In our study, The mean systolic blood pressure was 118.55+8.174 mmHg. The mean diastolic blood pressure was
72.954+8.485 mmHg.

Table no. 3: parameters of left ventricle as seen on 2-D ECHO

Left Ventricular Parameters M M Standa
in axi rd
i m Deviati
m u on
u m
m
Left ventricular internal diameter at 3. 6.1 0.66
diastole (LVIDD) (cm) 60 0
Posterior wall thickness at diastole 0. 1.0 0.09
(PWTD) (cm) 6
Inter-ventricular septum thickness at 0. 1.3 0.103
diastole (IVSTD) (cm) 5
Left ventricular mass (LVM) (grams) 62 34 50.51
9 3.1
4 5

The mean left ventricular internal diameter in diastole (LVIDD) was 4.63+0.66 cm. The mean posterior wall thickness
in diastole (PWTD) was 0.697+0.09 cm. The mean interventricular septum thickness in diastole (IVSTD)

was 0.688+0.103 cm. The mean left ventricular mass (LVM) was 129.45+£50.51 cm.

J Rare Cardiovasc Dis. 1364



How to Cite this: Dr Sandhra Johnso1, Dr Swetha H B, Dr Thokala Dhamodaran, Dr Vinay Chandra, Dr Reshma Teres Antony, Dr Sinchana M D,
Comparative Evaluation of Post operative Sensitivity in Smart and Conventional Bulk fill Composites Under Different Bonding Protocols: An In
Vivo Study J Rare Cardiovasc Dis. 2026;5(56):1362-1368.

JOURNAL
OF RARE
CARDIOVASCULAR DISEASES

Table no. 4: comparison of age with left ventricular mass (Ivm).

Frequency Mean Standar
of subjects (LVM) d
(gm) Deviatio
n
115 119.695 42.38
94 117.307 4231
191 141.31 55.96

Subjects in the age group of 22-25 years were found to have higher left ventricular mass with mean of 141.31+£55.96 grams. The
subjects in the age group of 18-20 years were found to have the mean left ventricular mass of 119.694+42.38 grams. The subjects
in the age group of 20-22 years were found to have the mean left ventricular mass of 117.307+42.31 grams.

Table no. 5: comparison of gender and left ventricular mass (LVM)

Mean left Mean LVM
ventricula (gm) in
r mass subjects with|
(LVM) normal BMI
(gm) (N=49)
112.94 123.78
153.45 139.401

Male subjects were found to have the mean left ventricular mass of 153.45+46.06 grams. Female subjects were
found to have the mean left ventricular mass of 112.94+47.05 grams. The left ventricular mass in males and females
with normal BMI was found to be 139.404+33.19 grams and 123.78+53.20 grams respectively. Table no. 6: comparison of
body mass index (bmi) and left venricular mass (Ivm)

Mean Left Ventricular| Standard
BMI (Kg /m2) Mass Deviation
(LVM) (grams)

18.5-24.9 129.71 56.28
(normal)

25-29.9 130.47 45.96
(overweight)

30-34.9 (obesity 134.40 54.15
D
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The subjects with obesity II (BMI=35-39.9 Kg/m?) showed maximum left ventricular mass with mean 139.45+27.06
grams. The subjects with normal BMI (18.5-24.9 Kg/m?) were found to have the mean left ventricular mass of 129.71£56.28
grams. The overweight subjects (BMI=25-29.9 Kg/m?) were found to have the mean left ventricular mass of 130.47+45.96
grams. The subjects with obesity I (BMI= 30-34.9 Kg/m?) were found to have the mean left ventricular mass of 134.40+54.15

grams.

Table no 7: correlation of left ventricular mass with age and body mass index.

AG B
E M

|

Pearson Correlation 0.22 0.
Left Ventricular Mass 4 29
Significance 0.00 0.
0(S) 02

(S

)
400 40

0

Left ventricular mass showed significant positive correlation with Body mass index. Left ventricular mass showed positive

correlation with age.

AR

Figure 2- correlation of left ventricular mass with age and body mass index

Discussion

In present study, total 400 subjects were included
aged 18 to 25 years. Maximum subjects belonged
to age group of 22-25 years. The mean age in our
study was 22+2.128 years. In our study out of total
400 subjects, maximum were females comprising
59.25% while, males were 40.75%. The male to
female ratio was 1:1.45. Similar to our study, in a
study conducted by Cuspidi C et al,” maximum
subjects were females comprising 58%. Similar to
our study, in a study conducted by Gardin JM et

al,> maximum subjects were females comprising of
56%.

In our study, out of 400 subjects, 49 subjects (12.3%)
had normal BMI, 147 subjects (36.8%) were
overweight (36.8%), 134 subjects (33.5%) had obesity
I and 70 subjects (17.5%) had obesity II. Similarly, in a
study conducted by Turkbey EB et al,’ the number of
subjects with normal BMI was less than half the total
subjects. The study included 30% subjects with normal
BMI, 29% overweight subjects and 41% obese
individuals.

In our study, 2D Echo was done to measure the left

ventricular mass using the following parameters-
JRare Cardiovasc Dis.

LVIDD- Left Ventricular Internal Diameter at Diastole PWTL
Posterior Wall Thickness at Diastole IVSTD- Inter-Ventricul:

Septum Thickness at Diastole.

Similar to our study, in a study conducted by G. Shillaci
et al'%, the mean value of LVIDD was found to be 4.9 cm.
Similar to our study, in a study conducted by J.M. Gardin
et al®, the mean value of LVIDD was found to be 4.95 cm,
the mean value of PWTD was found to be 0.8 c¢m, the
mean value of [IVSTD was found to be 0.86 cm and the
mean value of LVM was found to be 148.6 g.

Contrary to our study, in a study conducted by Nabeel
Amer Mohammed Ali Al Quraishi et al'!, the mean value
of LVIDD was found to be 5.22 cm. In our study, it was
found that left ventricular mass in males was significantly
higher as compared to the left ventricular mass in the
females. The mean values of LVM in male and females
were found to be 153.454+47.05 grams and 112.94+46.06
grams respectively. The mean values of left ventricular
mass in subjects with normal BMI was found to be
139.4+33.19 grams in males and 123.78+53.20 grams in
females. Similar to our study, in a study conducted by JM
Gardin et al®, it was found that the left ventricular mass
in males (169.3+54.8 g) is higher as compared to that in
the females (128.2+37.7 g).

Similar to our study, in a study conducted by A. Fuchs et
al'?, the left ventricular mass in males was found
1366
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disproportionate, the mean values of left ventricular mass and its
determinants may vary. Maximum subjects belonged to
overweight and obese group, hence the value of normal left

significantly higher in males (11620 g) as
compared to that in the females (85+14 g).
Contrary to our study, in a study conducted by

A. Fuchs et al'’, the mean values of left
ventricular mass in males and females both
were significantly on the lower side. In our
study, the left ventricular mass was found to
have a positive correlation

with the BMI. The mean value of left ventricular mass
in subjects with normal BMI was found to be
129.714£56.28 g, in overweight subjects was found to
be 130.47+45.96 g, in subjects with obesity Iwas
found to be 134.40+54.15 g and in subjects with
obesity was found to be 139.45+27.06 g. Similar to our
study, in a study conducted by OJ Rider et al'3, the left
ventricular mass showed positive correlation with
BMI with mean values of LVM in subjects with
normal BMI and in obese subjects of 90+20 g and
126427 g respectively. Our study has few limitations:
As the number of males and females in the study was

REFERENCES

ventricular mass may vary.

Conclusions

The mean value of posterior wall thickness at diastole was
0.697+0.09 cm. The mean value of inter-ventricular septum
thickness at diastole was 0.688+0.103 cm. The mean value
of left ventricular mass was 129.45+50.51 grams. The left
ventricular mass was found higher in the age group of 22-25
years (141.314£55.96 grams) as compared to the other age
groups. The mean value of left ventricular mass in males
(153.45+47.05 grams) was higher as compared to females
(112.94+46.06 grams). It indicates that the left ventricular
mass is higher in males as compared to females. The mean
values of left ventricular in subjects with normal BMI was
139.4433.19 grams in males and 123.78+53.2 grams in
females. The normal value of left ventricular mass in males
is 139.40+33.19 grams and in females is 123.78+53.20
grams. The left ventricular mass increases with increase in
BMI. The left ventricular mass is higher in males as
compared to females

1997;29(5):1095-103.

. . . 9. Turkbey EB, McClelland RL, Kronmal RA, Burke
.Vakl.l ! BA’ Okin PM, De.:vereux RB. Prognostic GL, Bild DE, Tracy RP, Arai AE, Lima JA, Bluemke
implications of left ventricular hypertrophy. Am . . S

DA. The impact of obesity on the left ventricle: the
Heart J 2001;141:334-41 . . .
Haddad F. Dovle R. Murohv DJ. Hunt SA. Richt Multi- Ethnic Study of Atherosclerosis (MESA).
addad b, Uoyle £, Murphy L, Hull - Rg JACC Cardiovasc Imaging. 2010;3(3):266-74
ventricular function in cardiovascular disease, part II: 10. Schillaci : .
. - . . Schillaci G, Verdecchia P, Porcellati C, Cuccurullo
pathophysiology,  clinical  importance,  and . . .
. . b . . O, Cosco C, Perticone F. Continuous relation
management of right ventricular failure. Circulation . . .
2008:117:1717-31 between left ventricular mass and cardiovascular risk

A . i ial h, ion. H ion.
Maceira AM, Cosin-Sales J, Roughton M, Prasad SK, 12%00_ 322‘;?5%%_ 6 ypertension ypertension
Peilnell DJ'. Refereli)ce rlghctl atrial d;mensmns gnd 11. Al Quraishi NA, Al Saadi JJ, Jabar MW, Noaman
volume estimation by 'stea y state free precession AH. Left Ventricular Mass as Related to Age. Texas
cardiovascular magnetic resonance. J Cardiovasc . . .

Journal of Medical Science. 2021;3:55-9
Magn Reson 2013;15:29.
Cain PA, Ahl R, Hedstrom E, Ugander M, 12. Fuchs A, Mejdahl MR, Kiihl JT, Stisen ZR, Nilsson
Allansdotter-Johnsson A, Friberg P et al EJ, Keber LV, Nordestgaard BG, Kofoed KF. Normal
Physiological determinants of the variation in left values of left ventricular mass and cardiac chamber
ventricular mass from early adolescence to late volumes assessed by 320-detector computed
adulthood in healthy subjects. Clin Physiol Funct tomography angiography in the Copenhagen General
Imaging 2007;27:255-62. Population Study. European Heart Journal-
Yeon SB, Salton CJ, Gona P, Chuang ML, Blease SJ, Cgrdiovascular Imaging. 2916;17(9)3 1009-17
Han Y et al. Impact of age, sex, and indexation 13. Rider OJ, Francis JM, Ali MK, Byrme J, Clarke K,
method on MR left ventricular reference values in the Neubauer S, Petersen SE. Determinants of left
Framingham Heart Study Offspring Cohort. ] Magn ventricular mass in obesity; a cardiovascular
Reson Imaging 2015;41:1038-45. magnetic resonance study. Journal of Cardiovascular
Payne JR, James LE, Eleftheriou KI, Hawe E, Mann Magnetic Resonance. 2009;11(1):1-9
A . Th iati f lefi icul
1, Stronge et al. The association of left ventricular 14 Ghanem S, Mostafa M. Ayad S. Farly
mass with blood pressure, cigarette smoking and . ol .
alcohol consumption; data from the LARGE Heart echocardiography abnormalities in obese children
study. Int J Cardiol 2607'120'52—8 and adolescent and reversibility of these
Cusyi. di C. Facchetti R S,alaé BoﬁbelliM Negri F abnormalities after significant weight reduction.
C P k - S P es Journal of the Saudi Heart Association.
arugo S, Sega R, Grassi G, Mancia G. Normal values 2010:22(1):13-8
of left-ventricular mass: echocardiographic ﬁndl'ngs 15. SeoJS. Jin HY, Jang JS, Yang TH, Kim DK, Kim DS.
from the PAMELA study. Journal of Hypertension. . ; .
2012:30(5):997-1003 The relationships between body mass index and left
Gar din JM' Armold A. Gottdiener JS. Wone ND ventricular diastolic function in a structurally normal
Fried LP I’(lopfenstein’ HS, O’Leary DH Tricy R heart with normal ejection fraction. Journal of
Kronmal R. Left ventricular mass in the elderly: the Cardlovg scular Ultrasound. 20.1 7;25(1):5_.11
16. Maugeri A, Hruskova J, Jakubik J, Barchitta M, Lo

Cardiovascular  Health  Study.  Hypertension.
JRare Cardiovasc Dis.

1367



How to Cite this: Dr S Bharath simha reddy, Dr Vineeta Pande , Meda Maansi, A rare case report: ALCAPA (Bland - White-Garland syndrome) -

Congenital heart disease J Rare Cardiovasc Dis. 2025;5(56):1362-1368.

Re O, Kunzova S, Medina- Inojosa JR, Agodi A,
Sciacca S, Vinciguerra M. Independent effects of
hypertension and obesity on left ventricular mass and
geometry: evidence from the Cardiovision 2030

study. Journal of Clinical Medicine. 2019;8(3):370

17.

18.

19.

20.

21.

Guleri N, Rana S, Chauhan RS, Negi PC, Diwan Y,
Diwan D. Study of left ventricular mass and its
determinants on echocardiography. Journal of

Clinical and Diagnostic = Research:  JCDR.
2017;11(9):0C13

Hoshida S, Shinoda Y, Inui H, Hosoi R, Teranishi F,
Asaoka N, Sugitani T, Hamasaki T. Difference in left
ventricular mass index between hypertensive patients
with and without renal artery stenosis by propensity
score analysis. The Journal of Clinical Hypertension.
2014;16(8):606-11

Turkbey EB, McClelland RL, Kronmal RA, Burke
GL, Bild DE, Tracy RP, Arai AE, Lima JA, Bluemke
DA. The impact of obesity on the left ventricle: the
Multi- Ethnic Study of Atherosclerosis (MESA).
JACC: Cardiovascular Imaging. 2010;3(3):266-74

21Rogers RJ, Schelbert EB, Lang W, Fridman Y,
Yuan N, Jakicic JM. Association of fitness and body
fatness with left ventricular mass: The heart health
study. Obesity Science & Practice. 2020;6(1):19-27
Hense HW, Gneiting B, Muscholl M, Broeckel U,
Kuch B, Doering A, Riegger GA, Schunkert H. The
associations of body size and body composition with
left ventricular mass: impacts for indexation in adults.
Journal of the American College of Cardiology.
1998;32(2):451-7

Rosa EC, Moysés VA, Sesso RC, Plavnik FL, Ribeiro
FF, Kohlmann NE, Ribeiro AB, Zanella MT,
Kohlmann Jr O. Left ventricular hypertrophy
evaluation in obese hypertensive patients: effect of
left ventricular mass index criteria. Arquivos
brasileiros de cardiologia. 2002;78:347-51

e — o g

o< R R e g

—n oo

JOURNAL
OF RARE
CARDIOVASCULAR DISEASES

J Rare Cardiovasc Dis.

1368



