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ABSTRACT

The morphometry of the cervical spine is of clinical importance in traumatic, degenerative and inflammatory
conditions. For example a small diameter has been associated with an increase of injury mainly in athletes who
participate in contact or collision sports. Before abnormal spinal morphometry can be determined, it is first
necessary to establish normal values for the specific patient population being evaluated. Subjects (300) were
randomly chosen from the various hospital radiology imaging data bank alongside their medical report in only those
reported as normal were utilized. The typical cervical vertebrae C3-C5 were utilized for this study. Subjects
demographic variables which include age and sex were recorded alongside the anthropological variables which
include the length and width of the vertebral body, the size of the spinal canal. The mean values obtained in all the
variables (vertebral body length and breadth, the saggital and transverse spinal canal) showed a decrease as
descends the vertebrae C3, C4, C5 with the vertebral length (20.44 + 2.12mm, 19.7 4+ 2.43), the vertebral body's
width (12.89+1.78mm,) and transverse spinal canal (11.74 +1.53mm, 11.21+1.47mm, 11.19 4 1.31). This study has
indeed showed that the gender difference, decrease in vertebral body size form C3 to C5. The Torg Pavlov ratio is
however applicable to Nigerians. The result of the present work may help in better understanding of morphological
parameters of cervical spine region of Nigerian population. It may be further useful in designing spinal implants
which would be biomechanically compatible to the anatomy of Nigeria people.
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INTRODUCTION

The Human spine protects the spinal cord and nerve
roots. The cervical spine forms the skeleton of the neck,
it transmits weight of the upper body to the pelvis and
therefore is subject to internal stress. Several authors'
“ Have studied the morphometry of the cervical spine
using cadaveric specimens and lately radiologic means.

implicated in cervical myelopathy * as a result this
prompted the Torg — Pavlov ratio which was
statistically approximated in determining cervical
stenosis’. This ratio is the value of the spinal canal
sagittal diameter divided by the corresponding
vertebral body length on a lateral radiograph. Any
value less than 0.8 is taken as Cervical Stenosis.

This has however made a lot of authors to study their
* department of the following hospitals, these were:

local populations to ascertain the reliability of the Torg
—Pavlov ratio °” . Their result show marked variability
the Torg — Pavlov ratio has however been accepted in

some populations as a predictor of acute spinal cord

injury. After minor frauma to the Cervical Spine,

- patients at risk can be identified by applying a Torg —
- Pavlov ratio cut off of 0.7

I Studies on athletes have

also shown that athletes with canal stenosis have

. greater susceptibility to cervical myelopathy from
. minorinjuries

18-19

» The aim of this study therefore is to determine the
The size of the spinal canal has also been a subject of -
interest as the smaller spinal canal dimension have been -
. populations. The study is also aimed at estimating the
. Torg—Pavlovratio and its applicability in Nigeria.

normal range of the typical cervical vertebrae
morphometry in Nigeria and to compare same to other

: MATERIALSAND METHODS

: This study was carried out in Nigeria. A total number of
- three hundred (300) standard radiographs of adult
. cervical vertebrae (lateral views) were randomly

selected for the research. These radiographs were
sought out from the achieved of the radiology

University of Part Harcourt Teaching Hospital,

- Braithwaite Memorial Specialist Hospital and Astiford

and Patrice Clinic all situated in Port Harcourt.

. The radiographs were reported to be normal. The age,
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gender and nationality and other biometric profile were :

noted.

Anthropometrical variables on each radiograph were
measured. There include the vertebral body length :
- RESULTS
(VBL). The Vertebral Body Height (H) this is the -
- were studied with their spinal canals. The mean values

(VBL), vertebral body height (H).

Height of the Vertebral Body.

i For the measurement of vertebral Body Length -
. general population for C3, C4, C5 were

(VBL).

- Two lines are drawn tangential to the ends of
the posterior and anterior vertebrae body
margins. PH & AH are marked and a horizontal -
line is drawn to meet the mid points. Thislineis -

the Vertebral Body Length (VBL).

il. For the Measurement of the Height

Another vertical line is drawn at the mid point
of the VBL and perpendicular to it. This line -
: thathad 12.73 +1.88mm, 12.29+ 1.90mmand 12.15+

touched the inferior and superior end plates.
This is the vertebral body height (H).

For the Spinal Canal Diameter
- A line is drawn from the mid point of line (PH)

is then calculated as SSD/VBL

statistically using APSS version 17 to ascertain
mean, standard deviation and test of
significance in each gender and the general
population studied.

The typical cervical vertebrae bodies of C3, C4 and C5
obtained in the vertebral body length (VBL) of the

20.44+1.81mm, 19.88+2.12mm, 19.76+2.43mm
respectively out of which males had mean values of
20.44+0.81mm, 20.76 +1.90mm, 20.52 +2.0mm and
female mean values were 20.04+ 1.80mm,
19.00+2.10mm, 19.00 + 2.53mm. The height of the

. vertebrae had mean values of 12.89 + 1.85mm  for
. (C3,12.59+ 1.88mm  for C4 12.45 + 1.79mm for C5.

The males had higher values of 12.73 + 1.82mm,
12.89+1.86mm and 12.72 + 1.99mm than the females

1.91mm respectively for C3, C4, and C5. In all the

. parameters, the males had large values, this is in
. keeping with other authors
. The spinal canal mid sagittal diameter measured
to the mid point of the corresponding :
spinolaminat line. This is the saggital Spinal :
Canal Diameter (SCD). The Torg — Pavlov ratio -
a n d .

10,21,22

showed values which are also at variance with other
populations™ ~*. Our values were larger at the three
vertebral levels studied.

values obtained. Data recorded were analyzed .

Table 1: General Descriptive Statistics

VBL H SCD Torg — Parlor
Parameters (mm) (mm) (mm) Ratio
Mean + SD Mean + SD Mean + SD Mean + SD
C3 20.44+1.81 12. 89+1.85 19.59+ 1.65 0.96+0.12
C4 19.88+2.12 1259+ 1.88 19.03+ 1.78 0.95+0.15
C5 19.76 +2.43 1245+ 1.79 18.99+2.08 0.95+0.14
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Table 2: Descriptive Statistics for the Male Subjects

VBL H SCD Torg — Parlor
Parameters (mm) (mm) (mm) Ratio
Mean + SD Mean + SD Mean + SD Mean + SD
C3 20.44+0.81 12.73+1.82 20.19+ 1.65 0.96+0.13
C4 20.76+1.90 12.89+1.86 19.55+ 1.78 1.04.94+0.13
C5 20.524+2.00 12.75+1.99 19.49+2.08 1.00.+0.12
Table 3: Descriptive Statistics for Female Subjects
VBL H SCD Torg — Parlor
Parameters (mm) (mm) (mm) Ratio
Mean + SD Mean + SD Mean + SD Mean + SD
C3 20.04+1.80 12.73+1.88 18.99+ 1.75 0.94+0.13
C4 19.00+ 2.10 12.29+1.90 18.5+1.98 1.01+0.17
C5 19.00+2.53 12,15+ 191 18.49+2.18 0.97+0.26
Table 4: Comparative Means of Parameters Using Age
AGE VBL H SCD
(mm) (mm)
C3 C4 Cs C3 C4 Cs C3 C4 C5
21 - 18. 9+ 0.68 179+1.14 17.3+1.25 10.8+0.65 10.5+0.62 10.5+0.77
30 17.9 £0.36 17.2+0.75 1691+ 59
31- 20.0 +0.1 19.1340.34  19.20+0.36  12.6+0.49 12.2+0.38 12.0+0.1
40 19.140.41 18.5+0.5 18.6+ 0.69
41 - 21.4+ 0.66 20.0+0.61 20.5+0.61 13.74 0.67 13.5+0.50 13.1+ 0.49
50 20.3+0.1 19.8+0.39 20.0+ 0.1
51& | 228+1.37 23,1+ 1.21  23.4+1.27 15.5+0.91 15.1£0.84 15.1+0.84
Above | 21.5+1.22 21.5+1.20 21.5+1.22
DISCUSSION . diagnose cervical stenosis for those whose values are

The Torg — Pavlov's ratio in this study was about the -
same in all the vertebral levels for both gender. This is .
in contrast to some authors that recorded smaller ratios
: REFERENCES

3,23,
for men %,

Other authors " however reported that women had *

higher Torg—Pavlov's ratio than the men.

Our younger adults had smaller vertebrae body size and -
spinal cord than the older ones; this is contrary to the . 2. Banerjee PS, Roychoudhury A, Preswilti KK,

findings of other authors * which showed larger sizes -

for the younger population.

CONCLUSION

The cervical vertebrae body length and height of the -
typical cervical vertebrae studied in this research work -
showed larger Canal vertebrae in men than women. On .
estimating the applicability of Torg—Pavlov's ratioin .
our population. It was found to be reliable asameansto

less than 0.8.
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