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ABSTRACT:

Introduction: Understanding anatomy of the lumbar vertebrae is necessary to achieve clinical success during surgery, for the
development of the spinal implants and instruments and to understand changes in elderly and in male and female patients. Methods:
A cross-sectional study was done in 50 patients in Nepal to study the lumbar morphometric analysis of the vertebral body,
intervertebral disc and spinal canal. Patients who underwent CT IVU for nephrolithiasis at our center were included for analysis of
the lumbar morphometry. All the traumatic cases and pathological lesions, such as infection, tumor were excluded from the study.
Patients having low backache due to probable intervertebral disc pathology were also excluded from the study. Data analysis was
done from Microsoft excel and the mean, standard deviation and range were calculated. Results: The anterior-posterior diameter
of the vertebral body, varied from 25.97 mm at L1 to 29.39 mm at L5. The transverse diameter of the body ranged from 31.55 mm
at L 1to 44.13mm at L5. There were changes in height of body. First from L1 - L3 there was increase in height and from L4-L5
there was decrease in height with least height at L5 (22.72mm). According to our study the L1 vertebra has narrowest transverse
diameter of spinal canal(21.25mm) whereas L4 has narrowest antero-posterior diameter of spinal canal(12.37mm).

Conclusion: In the lumbar area, detailed anatomical knowledge is critical for performing a safe operation. These findings give
guidance to the surgeons during various approach while performing operative procedure like pedicle screws, vertebral body screws,
cages and laminar hooks.
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Introduction: surgery.? In recent years, anterior lumbar body fusion in
Lumbar vertebra supports weight of the upper body thus association of variety of methods is gaining popularity to

significant loading stress to the vertebral bodies is caused stabilize both implants and motion sequence as anterior

by the load lifted and carried by the upper extremity. The route provide direct access to most spine diseases and

intervertebral disc in between the vertebrae act as shock allows optimal neural decompression along with

absorber and are made up of fibrous cartilage. Variation adequate realignment, strong reconstruction with rapid

. . . . . s restoration of clinical pain and low surgical
in the dimension of spine, canal and disc occurs within P g

T . L
different subgroups and lumbar vertebra. Lumbar complication.® Several spinal problems require internal

vertebra is one of the most frequent site of implant fixation techniques and for internal fixation various
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devices can be applied for spine immobilization with

help of screw inserted through pedicle.?

Understanding anatomy of the patient is thus necessary
to achieve clinical success, to appreciate the patterns of
lumbar vertebra anatomy during anterior approach, for
the development of the spinal implants and instruments,
to understand changes in elderly, to define the
abnormality/disease state and thus to access the need for

proper medical and surgical treatment.*®

There are many studies in West and few recent studies in
Asian population to determine the morphometry of
lumbar spine.>*"# Most of the studies have been carried
out in cadaver or dry vertebrae specimen.®® Computed
tomographic or Magnetic Resonance Imaging (MRI)
studies in morphometry has been introduced in
morphometric analysis in recent years.!2 There are
very sparse series of lumbar morphometry from Nepal,
that too using dry vertebral specimen, plain X-ray or
MRI.1*15 The aim of this study is to present various
anthropometric characteristics of lumbar vertebra, disc
and canal from CT images of the lumbar spine in
Nepalese population reported at a tertiary care hospital.
The difference in dimensions obtained from the study
among population of different race and sex is then

compared.
Methods:

A cross-sectional study was done among the 50 patients
in one of the tertiary center in Nepal over the period of
one month. All cases included were Nepalese citizen of
age between 20-80 years old, who underwent CT IVU
for nephrolithiasis at our center. All the traumatic cases
and pathological lesions, such as infection, tumor were
excluded from the study. Patients having low backache
due to probable intervertebral disc pathology were also

excluded from the study.

The variables measured from the study were AP
diameter, height and transverse diameter of L1-L5
vertebrae and Lumbar disc (L1-L5), and AP and
transverse diameter of Lumbar spinal canal of people of
various age, sex and ethnic group.

Data analysis was done from Microsoft excel. All the
data were entered in excel and the mean, standard

deviation and range were calculated.
Results:

There were 50 cases with 48% males and 52% females.
Mean age of the sample was 39.34(Standard deviation
16.54) years. The mean, Standard deviation and range of
various dimensions of Lumbar spine, Disc and Canal are
tabulated in Table 1,2 and 3 respectively similarly its
variance with gender and ethnicity in Table 4 and 5

respectively.

Table 1: Dimensions of Lumbar Vertebral Body

Dimensions Mean( in mm) SD

L1 AP 25.97 2.52
L2 AP 27.12 2.51
L3 AP 28.58 2.05
L4 AP 29.54 2.03
L5 AP 29.39 2.35
L1H 23.04 2.29
L2H 23.67 1.76
L3H 23.80 1.76
L4H 23.15 1.92
L5H 22.71 2.34
L1T 31.55 4.50
L2T 34.49 4.62
L3T 37.33 5.25
L4T 39.56 5.79
L5T 44,13 7.92

Discussion:

The study shows various morphometric characteristics
of lumbar vertebra, disc and canal from CT images of the
lumbar spine in Nepalese population. The anterior-
posterior diameter of the vertebral body, when measured
in the CT scan, varied from 25.97 mm at L1 to 29.39 mm
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at L5. There was gradual increase in the AP diameter
from L 1 to L5. The transverse diameter of the body in
the specimen ranged from 31.55 mm at L 1 to 44.13mm
at L5. There was a gradual increase in the transverse
diameter from L1 to L5. There were changes in height of
body. First from L1 - L3 there was increase in height and
from L4-L5 there was decrease in height with least
height at L5 (22.71mm). There was a gradual increase in
antero-posterior, transverse diameter and height of
lumbar disc from L1-L5 in Nepalese populations. A
study conducted by Jitendra Gupta et al in 210 male and
female cadaveric bone showed similar gradual increase
in antero-posterior and transverse diameter of lumbar
vertebra from L1 to L5.2

Table 2: Dimensions of Lumbar Disc

Dimensions Mean(mm) SD

L1/L2 Disc AP 29.45 2.90
L2/L3 Disc AP 31.16 3.06
L3/L4 Disc AP 31.86 2.77
L4/L5 Disc AP 32.44 3.03
L1/L2 Disc H 6.96 1.44
L2/L3 Disc H 8.37 1.89
L3/L4 Disc H 9.42 1.62
L4/L5 Disc H 10.03 2.06
L1/L2 Disc T 40.86 4.02
L2/L3 Disc T 44.64 4.19
L3/L4 Disc T 46.18 4.66
L4/L5 Disc T 48.09 4.71

According to our study the L1 vertebra has narrowest
transverse diameter of spinal canal(21.25mm) whereas
L4 has narrowest antero-posterior diameter of spinal
canal(12.37mm). A study conducted by Zhou SH et al
also showed spinal canal of L4 vertebra is narrowest
(23.6 £ 2.9 mm).2

The antero-posterior diameter of lumbar vertebrae in
Nepalese males varied from 27.00mm at L1 to 30.22mm
at L4 whereas it was 29.99mm at L5. The height of
lumbar vertebral body varied from 23.95mm at L1 to
24.21mm at L3, there was gradual decrease in height

from L4 to L5. The transverse diameter of lumbar

vertebra in Nepalese male ranged from 41.95mm at L1
to 46.27mm at L5. The antero-posterior diameter of
lumbar vertebrae in Nepalese females varied from
25.02mm at L1 to 28.91mm at L4 whereas it was 29.99
mm at L5. The height of lumbar vertebral body varied
from 22.19mm at L1 to 23.42mm at L3, there was
gradual decrease in height from L4 to L5. The transverse
diameter of lumbar vertebra in Nepalese female ranged
from 30.90mm at L1 to 42.15mm at L5. It showed both
male and female followed same pattern of changes in
lumbar vertebra dimension and Nepalese female has
smaller dimension of vertebra compared to male. A
cross-sectional study conducted by Muhammad M Alam
et al also showed female has a smaller dimensions of

lumbar vertebra compared to male in all aspect.®

Table 3: Dimensions of Lumbar Canal

Dimensions Mean( in mm) SD

L1 Canal AP 14.05 2.26
L2 Canal AP 13.06 2.33
L3 Canal AP 12.53 1.96
L4 Canal AP 12.37 2.03
L5 Canal AP 13.13 3.14
L1 Canal T 21.25 1.82
L2 Canal T 21.58 1.82
L3 Canal T 21.91 1.84
L4 Canal T 22.67 2.23
L5 Canal T 25.34 3.49

The antero-posterior diameter of lumbar vertebrae in
Aryans varied from 26.10mm at L1 to 29.68mm at L5,
gradual increase from L1 to L5 whereas in Mongolians
there was gradual increase from L1(25.78mm) to
L5(29.49mm) but sudden decrease at L5(28.96mm). The
height of lumbar vertebrae in Aryans increased from
L1(23.16mm) to L3(23.96mm) then decreased from
L4(23.38mm) to L5(22.87mm). Similar pattern of
increase in height from L1-L3(22.86mm-23.57mm)
followed by decrease in height from L4-L5 was seen in
Mongolian. There was gradual increase in transverse

diameter of lumbar vertebrae in Aryans varying from
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30.61mm at L1 to 43.42mm at L5. The transverse
diameter also increased from L1(32.96mm) to
L5(45.19mm) in Mongolians but the diameter was found
to be more at each vertebral in Mongolians compared to
Aryans.

Table 4: Dimensions in Males and Females in mm

Dimensions Male(mean) Female(mean)
L1 AP(Ant-Post) 27.00 25.02
L1 Height(H) 23.95 22.19
L1 Transverse(T) 32.25 30.90
L2 AP 28.05 26.25
L2H 24.06 23.32
L2T 35.75 33.33
L3 AP 29.22 27.98
L3H 24.21 23.42
L3T 39.02 35.76
L4 AP 30.22 28.91
L4 H 23.55 22.77
L4T 40.93 38.29
L5 AP 29.99 28.84
L5H 23.39 22.09
L5T 46.27 42.15
Conclusions:

In the lumbar area, detailed anatomical knowledge is
critical for performing a safe operation. These findings
give guidance to the surgeons during various approach
while performing operative procedure like pedicle

screws, vertebral body screws, cages and laminar hooks.

Table 05: Dimensions in Aryans and Mongolians

Dimensions Aryans(mm) Mongolian(mm)
L1 AP(Ant-Post)  26.10 25.78
L1 Height(H) 23.16 22.86
L1 Transverse(T) 30.61 32.96
L2 AP 27.02 27.26
L2 H 23.92 2331
L2T 34.27 34.83
L3 AP 28.56 28.60
L3 H 23.96 23.57
L3T 36.99 37.83
L4 AP 29.57 29.49
L4 H 23.38 22.79
L4T 39.15 40.18
L5 AP 29.68 28.96
L5 H 22.87 22.48
L5T 43.42 45.19
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