
ABSTRACT
The lumbar vertebrae consists of five cylindrical bones that form the spine in the lower back. These vertebrae carry 
all of the overlying body’s weight while providing flexibility and movement to the trunk region. They also protect the 
delicate spinal cord and nerves within their vertebral canal. The dimensions of lumbar vertebrae should be understood 
for clinical diagnosis of diseases.The aim of the study is to study about the lumbar vertebrae morphometrically. A total 
number of 70 dry human lumbar vertebrae were used of which 40 were of males and 30 were of females were obtained 
from the Department of Anatomy, Saveetha Dental college and Hospitals, Chennai and Sri Ramachandra Medical College 
and Research Institute, Chennai.The anteroposterior body diameter, transverse body diameter, interpedicular distance 
and midsagittal diameter was measured using Vernier caliper.The average, mean and standard deviation were calculated. 
In the present study, the mean Anteroposterior body diameter was found to be 32.15 mm ± 1.0627 in males and 27.04 
mm ± 0.3170 in females. The average transverse body diameter was found to be 45.06 mm ± 0.3637 in males and 40.92 
mm ± 0.3074 in females. The average interpedicular distance was found to be 26.50 mm ± 0.39 in males and  25.42 mm 
± 0.3028 in females . The average midsagittal diameter was found to be 17.96 mm ± 0.2597 in males and 16.94 mm ± 
0.2313 in females. The present study concluded that the  dimensions of lumbar vertebrae for the South Indian population 
showed significant differences between males and females. The measurements were higher in males than females.
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INTRODUCTION

The lumbar vertebrae consists of five vertebrae and are 
located in the lower back of the body.  It bears all of the 
overlying body’s weight and possesses a bigger body 
than thoracic and cervical vertebrae. It also provides 

easy bend and movement to the trunk region of the 
human body (Priyadharshini and Mohanraj, 2019). The 
vertebral column provides support, posture and initiates 
movements (Keerthika and Keerthika, 2017).They also 
house and secure the delicate spinal cord and nerves 
within their vertebral canal. Since the spinal cord passes 
through the vertebral canal, it is also called as spinal 
canal. Some devices such as rods, plates or wires can be 
fixed to the spinal column by screws for immobilization 
(Chawla et al., 2011). The accurate knowledge of the 
vertebral dimensions is important for diagnosis and 
treatment of certain vertebral diseases and instabilities. 

Since ethnic and gender variations were found in 
vertebral dimensions, it is required to determine the origin 
and gender of the patient (Teo et al., 2017) (Varol et al., 
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2006). Vertebrae morphology is identified to have genetic 
and ethnic variation but the majority of the studies 
were based on white population around different parts 
of the world, whereas a very few studies are available 
on Indian population (Grivas et al., 2019) . Pedicles are 
the strongest part of the vertebrae and it is made up 
of cortical bone with a small core of cancellous bone 
(Tiwari, Pandey and Naik, 2015). Transpedicular screw 
fixation has evolved into a very successful method for 
correcting spinal disorders by providing stable fixation 
and correcting spinal deformities (Lien, Liou and Wu, 
2007) (Babu and Mohanraj, 2019). 

Morphology of lumbar vertebrae has an important role 
in clinical diagnosis of lower backache. Low back pain is 
a musculoskeletal condition affecting the adults (Vinaya 
Swetha, Yuvaraj Babu and Mohanraj, 2018). It is one of 
the main health problems all over the world and around 
75% of the population is estimated to have experienced 
it at least at some point of their life (Choubisa and Babel, 
2018) (Banik et al., 2019). Lumbar spinal stenosis is the 
common cause in older age group which is narrowing of 
the spinal canal in which the antero-posterior and lateral 
measurements of the canal are less than the normal value 
for the particular age and sex. This narrowing causes 
compression of the nerves that passes through the canal 
and causes pain in the lower back (Azu et al., 2016). 

Other causes of low backache include abnormal 
orientation of joints (Mohanty et al., 2017). Many cases 
of spinal canal stenosis have found to have some relation 
with the anatomical differences. Due to the common 
occurrence of  low backache in workers around the 
world, researchers have tried to focus on this region for 
their further study (Philipose et al., 2015) . Anatomical 
studies of lumbar vertebrae have been studied in different 
ethnic groups such as the Greek population, Western 
Maharashtra and in the South African population but 
have not yet been studied in the south Indian population. 
Some studies were done without taking ethnicity as a 
factor. The present study will serve as a database for the 
south Indian population. 

MATERIAL AND METHODS

The study was conducted in the Department of Anatomy, 
Saveetha Dental College and Hospitals, Chennai and 
Department of Anatomy and Sri Ramachandra Medical 
College and Research Institute, Chennai. A total of 70 
dry human lumbar vertebrae out of which 40 are of 
males and 30 are of females (which were recorded in the 
Department of Anatomy) without any gross abnormalities 
were collected  and measured. The anteroposterior body 
diameter, transverse body diameter, interpedicular 
distance and midsagittal diameter were measured using 
Vernier caliper and noted down. The midsagittal diameter 
(MSD) was measured as the maximum anteroposterior 
distance of the spinal canal (figure 1 ) of each vertebrae 
while the interpedicular distance (IPD) was measured 
as the minimal distance between the medial surfaces of 
the pedicles on either side (figure 2). Transverse body 
diameter (TD) was measured as the transverse distance 

of each vertebral body (figure 3 ). The anteroposterior 
body diameter (APD) was measured as the anteroposterior 
distance of each vertebral body (figure 4).

Figure 1: Showing the midsagittal 
distance of the lumbar vertebrae

Figure 2: Showing the interpedicular 
distance of the lumbar vertebrae

Figure 3: Showing the transverse 
body diameter of the lumbar 
vertebrae
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RESULTS AND DISCUSSION

Male

females dimensions indicating sexual dimorphism. All 
the dimensions obtained were greater in males than 
females but the difference in the dimensions of the 
vertebral body is greater than the difference in other 
dimensions (figure 5 – 8).

Figure 4: Showing the anteroposterior 
diameter of the lumbar vertebrae

Measurements	 Mean in	 Standard
	 mm	 deviation

Anteroposterior body diameter	 32.15	 1.0627
Transverse body diameter	 45.06	 0.3637
Interpedicular distance	 26.50	 0.3900
Midsagittal diameter	 17.96	 0.2597

Table 1. Measurements of male vertebrae

Female

Measurements	 Mean in	 Standard 	
	 mm	 deviation

Anteroposterior body diameter	 27.04	 0.3170
Transverse body diameter	 40.92	 0.3074
Interpedicular distance	 25.42	 0.3028
Midsagittal diameter	 16.94	 0.2313

Table 2. Measurements of female vertebrae

In the present study, the mean anteroposterior body 
diameter was found to be 32.15 mm ± 1.0627 in 
males and 27.04 mm ± 0.3170 in females. The average 
transverse body diameter was found to be 45.06 mm 
± 0.3637 in males and 40.92 mm ± 0.3074 in females. 
The average interpedicular distance was found to be 
26.50 mm ± 0.39 in males and  25.42 mm ± 0.3028 in 
females . The average midsagittal diameter was found to 
be 17.96 mm ± 0.2597 in males and 16.94 mm ± 0.2313 
in females (table 1 and 2).  From the data obtained a 
significant difference is seen among the males and the 

Figure 5: Bar graph representing the association of  
anteroposterior diameter of the body of the lumbar 
vertebrae  in males and females. “Males” (blue) and  
“Females” (orange). X axis represents the gender and Y 
axis represents the mean value of anteroposterior diameter 
of lumbar vertebrae.  Males have larger anteroposterior 
diameter than females.

Figure 6: Bar graph representing the association  of 
transverse diameter of the  body of the lumbar vertebrae  in 
males and females. “Males” (blue) and “Females” (orange). 
X axis represents the gender and Y axis represents the 
mean value of transverse diameter of lumbar vertebrae. 
Males have larger transverse diameter than females.
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Figure 7: Bar graph representing the association of  the 
interpedicular distance of the lumbar vertebrae in males 
and females. “Males” (blue) and “Females” (orange). X 
axis represents the gender and Y axis represents the mean 
value of interpedicular distance of lumbar vertebrae. Males  
have larger interpedicular distance than females.

Figure 8: Bar graph representing the association of  
midsagittal diameter of the lumbar vertebrae in males 
and females. “Males” (blue) and “Females” (orange). X 
axis represents the gender and Y axis represents the mean 
value of midsagittal diameter of lumbar vertebrae.  Male 
have larger midsagittal diameter than females.

In a study done on the western maharashtra population, 
420 lumbar vertebrae were measured to find out the 
regional and sexual differences in them. The parameters 
measured in this study were the anteroposterior body 
diameter, transverse body diameter, Interpedicular 
distance and midsagittal diameter which were the 

same as that of our study. The result when compared 
with previous studies had considerable differences in 
them. Differences in male and female lumbar vertebrae 
dimensions were identified with females having 
comparatively smaller vertebral body and smaller 
vertebral canal than males which is similar to our results 
(Jadhav et al., 2013). In a study done on Pakistani 
population , the vertebral dimensions were obtained 
for 33 males and 16 females. The measurements in this 
study would be more accurate than our study as it was 
done using computer tomography scans. The vertebral 
body diameters, the pedicle dimensions  and  the canal 
diameter was obtained. The vertebral dimensions were 
found to be higher in males than females which is similar 
to our results (Alam et al., 2014).

When compared with other studies, similar gender 
variations have been noted with the males vertebrae 
having larger dimensions and larger vertebral body 
than the female vertebrae. Variations of the dimensions 
are seen in different populations which could be due to 
environmental and genetic causes. Assessing the size of 
the lumbar vertebral canal is an important diagnostic 
tool for low back ache. Hence, these parameters could be 
helpful in early diagnosis of lumbar stenosis and other 
vertebral diseases

CONCLUSION

This study gives an understanding of the morphology 
of the lumbar vertebrae in the south indian population. 
From the study it was concluded that the lumbar vertebrae 
showed significant difference morphometrically for sexual 
dimorphism as well as for the knowledge of surgical 
procedures like fixation. Lumbar vertebrae morphology 
could be useful to find relevance in clinical diagnosis 
of lumbar spinal stenosis and intraspinal tumors. As 
Vertebrae morphology has genetic and ethnic variations, 
more research can be done in various populations. The 
dimensions obtained in this study serves as a database 
for the south indian population and can be compared 
and studied with different sets of population.
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