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ABSTRACT

Introduction: The lumbar vertebrae are five vertebrae between the rib cage and the pelvis. They are characterized by the absence of the foramen
transversarium. This study conducted to measures the bony vertebral dimensions and to set the normal limits in assessing the lumber stenosis.

Aim: study of lumbar vertebrae in population Of Gwalior region. Material and Methods: 250 lumbar vertebrae from L1 to L5 were taken for the
measurement of different dimensions from the Anatomy department of GR Medical College Gwalior. Result and discussion: the mean transverse
and anteroposterior diameter of vertebral body and the spinal canal were minimum in the L1 and gradually increases to L5 in both the sexes. The

parameters are used for the measurement of spinal index of Jones and canal body ratio and hence it serves as a guide to spinal stenosis.
Conclusion: present study calculated spinal index which can aid in diagnosis of lumbar spinal stenosis.
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1) INTRODUCTION:

The vertebral column forms the central axis for weight bearing of the
body and help to protect the spinal cord. The lumbar part of the
vertebral canal lodges the conus medullaris and the cauda equina
within a dural sac. The bony wall of the canal is unyielding and
therefore an abnormal spinal canal stenosis at this level may lead to
compression of the nerve roots. This produces a wide spectrum of
symptoms, ranging from low backache to neurological
manifestations.The vertebral column bears the weight of the trunk and
upper limbs and transmits it to the lower limbs. This weight
transmission, subjects the vertebral column to vertical compressive
forces, the magnitude of which gradually increases from the cervical to
the lumbar vertebral levels. This mechanism substantiates the
gradually increasing size of the vertebrae from cervical to lumbar
regions." Anatomical studies have been conducted in different ethnic
groups to measure the size of the bony vertebral canal and to determine
the normal limits which will serve as guidelines in assessing
pathological canal stenosis.™ Studies have also been done to determine
the transverse and sagittal diameter of the vertebral canal from X-rays
of asymptomatic patients.”"” This baseline data is necessary to
diagnose lumbar canal stenosis, especially the developmental forms.

2) MATERIALAND METHODS :

Fifty complete sets of lumbar spine (Two hundred fifty lumbar
vertebrae ) of adult age group of both the sexes 25 each, collected from
the Anatomy department of Gajra Raja Medical College and other
colleges of the MP. Specimens showing evidence of chronic bone
disorders or specimens showing osteophytes were excluded. Only
normal appeared specimens were included for the study. Vernier
caliper was used for various measurements of the lumbar vertebrae.

The following measurements were taken of each vertebra.

1) The transverse diameter of vertebral body: from minimum
transverse distance at the mid vertebral label. (fig.no. 1)

2) Transverse diameter of spinal canal : from minimum distance of
the medial surface of the roots of the vertebral arch. (fig.no. 2).

3) Anteroposterior diameter of the vertebral body: from mid waist
level of the vertebral body.(figno 3).

4) Anteroposterior diameter of the spinal canal : from the midpoint of
vertebral arch and the posterior margin of the body. (fig. no. 4)

From the above measurements canal body ratio (C/B Ratio) and the

spinal index of Jones were obtained.

a) The Canal Body Ratio (C/B Ratio) *

Transverse diameter of spinal canal / the transverse diameter of
vertebral body
b) The spinal index of Jones [6] — this was described by the Jones
RAC and Thomson JLC in 1968. It is a ratio of spinal canal and
vertebral body dimensions.

The formula of The spinal index of Jones is

1 =CAP xCtrans/ BAPX B trans

I =the spinal index of Jones

CAP  =anteroposterior diameter of the spinal canal
Ctrans =transverse diameter of spinal canal

BAP =anteroposterior diameter of vertebral body
Btrans =transverse diameter of vertebral body

The range ,mean, and standard deviation (SD)of measurement of
lumbar vertebrae were calculated. Maximum and the minimum limits
were calculated by using SD and from Mean value. this gives the
calculated range. The difference was statistically significant between
the means of parameters studied for male and female vertebrae, the “P”
value was calculated by using the “Z” test. The observations are
tabulated below.

3) Results

The results of transverse and anteroposterior diameter of lumbar spinal
canal and vertebral body from L1 to L5 are shown in table No.I and 2
along with this table no. 1 also showing canal body ratio. The spinal
index of Jones is given in the table no. 3. Spinal stenosis and the
intraspinal tumor values ateach level are shown in the table no.4.

DISCUSSION

Lumbar spinal stenosis is a common condition in patients and also one
of the most common reasons to perform spinal surgery. Disc
degeneration, facet degeneration and hypertrophy, and ligamentum
flavum hypertrophy and calcification usually participate in the genesis
of a stenotic condition in the elderly [6]. Knowledge of normal values
of canal body ratio in various ethnic groups could be of importance in
detecting isolated segmental changes. In the present study attempt has
been made to determine standard normal canal body ratio as a
preliminary to clinical investigation of transverse spinal canal stenosis
as well as anteroposterior spinal canal stenosis.

Table no. 1) Transverse diameter of spinal canal and vertebral body with calculated canal body ratio.

Transverse diameter of spinal canal Transverse diameter of vertebral body

Level | Sex Mean Range SD P value Mean Range SD Pvalue | Canal body ratio
L1 M 22.20 16-26 | 2.40 <0.001 36.26 32-42 2.31 <0.001 .61
F 20.10 14-25 | 2.51 33.46 28-38 2.63 .59
M 22.70 18-26 | 2.26 <0.001 39.44 33-44 2.49 <0.001 .58
L2
F 20.42 14-25 | 2.46 35.44 28-41 2.86 57
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L3 M 23.60 20-27 | 1.90 <0.001 40.28 34-45 2.24 <0.001 .56
F 21.86 15-25 | 2.28 37.46 30-43 2.88 54
L4 M 24.88 21-29 | 2.02 <0.001 \42.76 37-47 2.44 <0.001 .58
F 23.14 18-26 | 1.80 39.88 32-45 2.92 .56
L5 M 27.44 21-32 | 2.56 <0.05 45.68 41-51 2.80 <0.001 .56
F 25.76 20-29 | 2.16 41.88 35-48 2.98 59
SD: slandered deviation; P: provability
Table no. 2) anteroposterior diameter of spinal canal and vertebral body .
anteroposterior diameter of spinal canal anteroposterior diameter of vertebral body
Level Sex Mean Range SD P value Mean Range SD P value
L1 M 16.84 13-21 1.60 <0.05 |30.00 27-34 2.20 <0.001
F 15.90 13-21 1.72 28.2 23-31 2.30
M 15.86 12-20 1.86 NS 30.54 27-34 2.24 <0.001
L2
F 15.20 12-21 1.80 28.86 23-31 2.60
L3 M 15.24 11-18 1.79 NS 31.86 28-35 2.08 <0.001
F 14.40 11-18 1.65 28.94 23-32 2.76
L4 M 14.66 10-17 1.87 <0.05 |32.10 29-38 2.38 <0.001
F 13.64 10-17 1.67 29.30 23-33 2.78
L5 M 14.10 10-16 1.78 <0.05 |32.78 29-40 2.44 <0.001
F 12.92 10-16 1.70 30.06 23-35 3.13

SD: slandered deviation; P: probability; NS: not significant

4(A) Transverse diameter of spinal canal

It was found that transverse diameter was minimum at L1 and has
gradual increasing trends upto LS5 in both the sexes, with lower mean
values in the female compared to males and this difference was highly
significant. Values lesser than the limits of calculated range are
suggestive of the lumbar canal stenosis. Values more than the upper
limits of calculated range age suggestive of the intraspinal tumors.

Table no.3 the spinal index of Jones

spinal index of Jones
Level Sex Mean SD P value

L1 M 1:2.98 .58 <.05
F 1:2.74 45

L2 M 1:3.40 .62 <.05
F 1:3.14 .50

L3 M 1:3.60 .66 <.05
F 1:3.30 .56

L4 M 1:3.66 .68 <.05
F 1:3.8 .58

L5 M 1:3.88 .70 <.01
F 1:3.44 .61

SD: slandered deviation; P: provability

4(B) Transverse diameter of vertebral body

According to the table no 1 transverse diameter of vertebral body
gradually increases from the L1 to L5 in both the sexes but the
diameter are larger in males as compared to females and the difference
between the means of the two were statistically significant.

4(c) canal body ratio

As the size of vertebral body changes ,the transverse diameter of the
canal also varies Study result also showing the same and having a
approximate ratio of .06 at each level in both male and female. Any
deviation of canal body ratio from .06 to any side indicates the
possibility of intraspinal tumor. Measurement of this ratio in the
individual will also helpful in identifying the stenosis or intraspinal
tumor or in normal range.

4(D) anteroposterior diameter of spinal canal

Table no 2 clearly explains the gradual decrease in the spinal canal in
both the sexes. It shows the transition of spinal canal from lumbar type
to the sacral type. These values helps to identify the stenosis or
intraspinal tumor. Values less than the lower limits of the calculated
range will help to identify stenosis while greater values for intraspinal
tumor.

Table no 4. Values showing spinal stenosis and intraspinal tumor at each vertebral label in both the sexes

Transverse diameter of spinal canal anteroposterior diameter of spinal canal |spinal index of Jones
Lavel [Sex Spinal stenosis Intraspinal tumor | Spinal stenosis |Intraspinal tumor Spinal stenosis [Intraspinal tumor
L1 M <15.20 >29.36 <12.00 > 25.68 >1:4.82 <1:1.26
F <12.42 >27.46 <10.54 >24.20 >1:4.22 <1:1.44
L2 M <16.21 >29.38 <11.30 >25.28 >1:5.24 <1:1.60
F <13.08 >27.54 <10.36 >23.76 >1:4.76 <1:164
L3 M <18.38 >29.36 <10.24 >24.20 > 1:5.54 <1:1.72
F <15.12 >28.30 <9.78 >23.16 >1:4.82 <1:1.66
L4 M <18.44 >31.44 <9.68 >23.78 > 1:5.66 <1:1.78
F <17.15 >29.38 <9.22 >22.18 >1:5.10 <1:1.68
LS M <18.94 >35.55 <8.78 >21.42 >1.5:86 <1:1.98
F <18.40 >32.18 <8.12 >20.86 >1.528 <1:1.72

4(E) anteroposterior diameter of vertebral body —

Anteroposterior diameter of the vertebral body increases from the L1
to L5 in both males and females and the difference between the means
of both sexes is statistically significant.

4(F) spinal index of Jones —
Values of this index increases from the L1 to L5 in both males and
females. The mean values are higher in males than females and

difference was statistically significant. This index helps us about the
information of proportions of transverse diameter as well as
anteroposterior diameters of body and spinal canal.

5) Conclusions —

From the present study it is clear that there is statistically significant
difference in the mean values for males and females showing sexual
dimorphism. There may be marked difference between the mean
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values of various geographical areas. It needs further study . the
present study may be helpful for the detection of conditions like as

spinal stenosis and intraspinal tumor.

Spinal stenosis occurs most

often in the lower back and the neck.

Some people with spinal stenosis may not have symptoms. Others may
experience pain, tingling, numbness and muscle weakness. Symptoms
can worsen over time. Rarely, untreated severe spinal stenosis may
progress and cause permanent Numbness, Weakness ,Balance
problems, Incontinence, and Paralysis.
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Fig no. 1 transverse diameter of vertebral body

Fig no.2 transverse diameter of spinal canal

Figno.3 anteroposterior diameter of vertebral body

Fig no. 4 anteroposterior diameter of spinal canal
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