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Estimation of Torg's Ratio in adult female populaton of Rajasthan
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Abstract

To estimate the midsagittal diameter of the cervapahal canal in normal healthy adult female popoaof Rajasthan, to set the normal range of the
Torg's ratio (canal/body ratio) for the cervical spicehal in adult female population of Rajasthan, ¢or€late sex and age with mid sagittal diameter of
cervical spinal canal and to Correlate sex and aitfe Torg's ratio (canal/ body) ratio.50 healthy adelnfles, whose age ranging from 20-40 years
formed the subject for the current study. Plain X-rafyservical spine (Lateral view) were studied witk tielp of view box and the diameters measured
through C3 to C7 vertebrae using vernier callipersaliifTorg's ratio was calculated .The mean valdeBang's ratio at C3 were 0.98, C4 was 1.00, C5
was 0.98, C6 was0.97 and C7 was 0.97. : The abevgioned values are normal values of Torg's ratiogel&d the cervical vertebrae of adult female
population of Rajasthan. In case of any deviatimmfthe average values, we can detect the narrowimgdening of the cervical spinal canal. It may

prove as useful information to evaluate and assegsrtiidems of cervical pain and stenosis of Rajastbarale population
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INTRODUCTION

The dimensions of cervical spinal canal, especitdlynidsagittal
diameter is of significant clinicaimportance in sports related

studied with the help of view box and the diametaeasured
through C3 to C7 vertebrae. The atlas and axis wrctuded
as they have different shape as compared with ateerical

spinal cord injurie$? There is a strong correlation between spinal stenosis occur at the levels between C4C#nd

stenosed spinal canal and injuries of cervical sggnof spinal
cord so also in diseases involving cervical spinzdnal and
cervical spinal cord like Cervicalpondylotic myelopathy,
cervical neurapraxig®’

Among different imaging modalities plain X-rays of
cervical spine (Lateral view) is known to give aete and
critical information in the diagnosis of cervicalisal stenosis
due to cervical lordosi&.

Scientific data related to dimensions of spinal ataat
different levels have shown lot of inconsisten@e®ong scientist.
This may be due to variable enlargement factorénlgnthe object
film distance which depends upon individual shoulaith ™ To
counteract this difficulty Torg et al and Paviovaéf® devised a
ratio method to determine cervical spinal stenoStgs ratio is
determined by dividing the sagittal diameter of $pgal canal by
the corresponding diameter of the vertebral bodygTet al used
this ratio to assess the presence of stenosis efctnal as
predisposing factor for cervical neuropraxia. THeynd that at
ratio less than 0.80 indicate significant spinansisis and an
increased risk for neurologic injury.

MATERIALS AND METHODS

In lateral radiographs of cervical spine the foliogy
measurements were taken using vernier calliperdifigrent
cervical levels from C3 to C7 in individuals.

1. The antero-posterior diameter of cervical canal,
measured as the distance from the posterior surdéctihe
vertebral body to the nearest point on the cormedimgy spinal
laminar line.

2. The antero-posterior width of vertebral body from
the centre of body.

The ratio of the antero-posterior diameter of aebi
canal to the antero-posterior width of the verteboaly, called
Torg's ratio, were calculated from the above meaments at
spine levels C3 to C7. In the present study, tHgests were
divided into 4 groups according to ages of subjects Torg's
ratio calculated by dividing the sagittal diametérthe spinal
canal by the antero-posterior diameter of verteboaly. Range,
mean, standard deviation of all the parameters waelailated
for C3 —C7 cervical vertebrae.

RESULTS

All the findings have been arranged according te ag

50 healthy adult females, whose age ranging from 20group and presented in tabulated form to estabisationship

40 years formed the subject for the current stdiayg's ratio
was calculated as devised by Torg éf'alhis ratio compares
the sagittal diameter of the spinal canal with tstero-
posterior width of the vertebral body.

Plain X-rays of cervical spine (Lateral viewere
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between the observations (Table 1 to 4). The amesterior
diameter of vertebral body according to age groupas that in
age group 20-25 years (table no. 1) for femalesCat was
16.09£1.84 mm ,at C4 was 15.24+1.05mm, at C5 wa451b.95
mm,C6 was 16.78+1.37mm and at C7 was 16.91+0.87mm.

For the age group 26 to 30 years the antero-posteri
diameter of vertebral body at C3 was 18.32+0.60=inG4 was

18.31+0.38mm, at C5 was 18.38+0.31mm, at C6 was

18.50+0.35mm and at C7 was 18.58+ 0.34mm.
In the age group 31-35 years antero-posterior diame
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Table -1 Shows relation of age with Torg's Ratio of vertebral bodies at C3 was 18.42+0.74mm, at @4 &.12
(canal/body ratio) in adult female Rajasthan populé&ion +0.98mm, at C5 was 17.10 + 0.80 mm, at C6 was6ii.B1
age group (20 to 25 years) mm and at C7 was 20.70 = 1.37 mm.
S.N|Verte bra | M idsagitta Anteroposter ic For the age group 36-40 years the antero-posterior
le vel diameterof | diam eter of Torg diameter of vertebral body at C3 was 15.10 + 1.39@nC4 was
cervica verte bral bod R aio 17.49 + 1.19 mm, at C5 was 17.62 £1.17mm , At C6 WA.77 +
canal (i (inmm; 1.07mm, and at C7 17.90+ 1.10mm. Age wise analg§ishe
m m} observations shows that in the age group 20-25syesdsagittal
1 _]C3 18. 0 16.0¢ 1.1z diameter of cervical canal at C3 was 18.07 + 1.04mnC4 was
2= D D2 o 17.77 + 1.86mm, at C5 was 17.11 + 1.09mm, at C6 1888 +
7 C6 18 3¢ 16.7¢ T1c 1.00mm and at C7 was 18.02 = 1.04 mm.
5 C7 18. 0: 16.91 1.07 In second age group 26-30 years midsagittal diamete

of cervical spinal canal at C3 was 18.28 + 0.84ratC4 was
17.79 +0.64mm, at C5 was 18.36 £0.41mm and at C6 wa
18.24+ 0.66mm and C7 was 18.93 £ 0.45mm.

For age group 31-35 years midsagittal diameter of

Table -2 Shows relation of age with Torg's Ratio
(canal/body ratio) in adult female Rajasthan populéion
age group (26 to 30 years)

S.N| Vertebra | Midsagitta | Anteroposteric| Torg's cervical spinal canal at C3 was 17.11+1.61mm, atv@é
level diameter | diameter of Ratio 16.34 +1.55mm, at C5 was 16.66 +1.66mm, at C6 wasll
of cervica | vertebral bod +2.06mm and at C7 was 17.55 + 1.39mm.
canal (ir (in mm . . .
mm) 'In foulrth age group 36-40 years midsagittal diamete
of cervical spinal canal at C3 was 16.44+2.81mmCétwas
1 C3 18.28 18.32 0.99 15.80 +2.33mm, at C5 was 15.54 + 2.17mm, at C6 was
2 Ca 17.79 1831 097 16.11+1.85mm and at C7 was 16.81 £ 2.43 mm.
The relationship between the antero-posterior diame
3 €5 18.36 18.38 0.99 of vertebral body and the midsagittal diameter efvical
4 |1C6 18.24 18.50 0.98 spinal canal by findings the canal body ratio (T®matio) in
5 C7 18.0- 18.5¢ 1.02 all the subjects the mean values of Torg's ratiatvas 0.98,

C4 was 0.96, C5 was 1.00, C6 was0.97 and C7 wds DOhgse

Table -3 Shows relation of age with Torg's Ratio findings when arranged according to the age grshpsvs that

(canal/body ratio) in adult female Rajasthan populéion for the age group 20-25 years at C3 was 1.12, avg#1.17,
age group (31 to 35 years) at C5 was 1.11, at C6 was 1.10 and at C7 was 1.07.
SN Ver te brel [ M idsagitta | Anter¢- | Tor g's In the second age group 26-30 years the canal body
level diam ete posterio | R atic ratio at C3 was 0.99, at C4 was 0.97, at C5 wa8, @©OC6 was
O Pl 0.98 and at C7 was 1.02.
m m) ve rtebra | In the third age group 31-35years the Torg's ratio
body | C3 was 0.93, at C4 was 0.97,at C5 was 0.97 ,at &6 @01
nmm and at C7 was 0.85.
! e il 18 4 0. %¢ For the fourth age group 36-40 years the Torgis rat
2 ca 16. 63 1r.12 | 0.97 at C3 was 0.91,at C4 was 0.90, at C5 was 0.886at 0.91
3 c5 16. 66 17.10 0.97 and at C7 was0.94.
4 c6 17.11 18. 76 0.91 DISCUSSION
> cr 17. 5t 20. 1 0.8 Torg et al [5] calculated the canal body ratio & 4
Table-4 Shows relation of age with Torg's Ratio normal subjects and in 22 patients. They found thatcanal
(canal/body ratio) in adult female Rajasthan populdion body ratio range in normal subjects was 0.69 — &2¢3 and
age group (36 to 40 years) its mean was 1.00. At C4 range was 0.76 — 1.19itanthean
was 0.97. At C5 range was 0.80- 1.17 and its meas 097
S.N | Verte bra | Midsa gitta | Anterc- Torge and these data matches with present study alstt trases that
level diam eter | poste rior Ratio have cervical stenosis or disc disease or condeariamalies
g;%grl\zlif @ 35{2 Et;r ° the canal body ratio range was 0.33- 1.18 at C3i@mnchean
m m) body ( in was 0.73. At C4 range was 0.32 -0.86 and mean wWds At
mm C5 range was 0.31-0.90 and mean was 0.68, At C@eran
was0.36 -0.81 and its mean was 0.66. These findihgs that
1 c: 16.44 15.1¢ 0.91 the Torg's ratio is less than 0.80 in cervical s
2 c4 15.80 17.49 0.90 Gupta et al [10] observed sagittal diameter of dbevical
3 C5 15.54 17.62 0.88 canal in normal Indian adults. The mean sagittahrditer ranged
from 21.43 mm at C1 to 16.42 at C7 in males anthfg®.13 mm
4 C6 16.11 1rmr 0.91 at C1 to 15.54 mm at C7 in females. They found thigtdiameter
5 Cc7 16.81 17.90 0.94 decreased fromC1 down to C4 or C5 where there vgmadual but

marginal increase to C6. In present study the cdiaaheter
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decreased fromC4 to C5 and then increased up to C7.

Hwan-MO Lee et al [11] measured the midsagittahwiter
of cervical spinal canal in Koreans. The midsabittameter of
cervical spinal canal in males at C3 was 13.8mmw@dg 12.8 mm,
C5 was 13.0mm, C6 was 13.2mm and C7 was 13.4mmy The
found that mean diameter were narrowest at the €9él.| The 4.
Canal body ratio in males at C3 was 0.92 , at C4 &80 ,at C5
was 0.94 ,at C6 was 0.95 and at C7 was 0.96 .

Sasaki et al [7] radiologically measured the midsalg 5.
diameter of cervical canal in adult Japanese. Thk gagittal
diameter of cervical spinal canal at C1 was 21.002mm, at
C2 was 18.00 = 1.7mm, at C3 was 15.8 = 1.5mm, aivad
15.20 +1.5mm, at C5 was 15.3 = 1.5mm, at C6 wag115. 6.
1.5mm and at C7 was 15.9 £1.4mm. They found thanhger
subjects had greater diameters than older subpuisthese
matches with present study also. Yue et al [12Fwated 7.
Torg's ratio in patients with cervical spondylotityelopathy
and in non-spondylotic, non-myelopathic populatiorhey
found that the average Torg's ratio in myelopagidtients was
0.72 £ 0.08 and in normal subjects was 0.95 + 0.14.

Tierney RT et al [13,14] calculated Torg's ratio in
normal male subjects using MRI. The range of Torgt® at
C3 was 0.57-1.08 and its mean was 0.80. At C4 rarage0.56-
1.18 and its mean was 0.79. At C5 range was 083-8nd its
mean was 0.79.At C6 range was 0.52-0.90 and itshmees
0.72. At C7 range was 0.58 -0.93 and its mean was. OThe
same Pattern from C3 to C7 level is also foundr@sent study.

8.

Zhang et al [15] found in their study that the mean.

sagittal diameter of cervical spinal canal at C {@)C (7)
ranged from 15.33 mm to 20.46 mm, the mean trassver
diameter at the same levels ranged from 24.45 m27 @0 mm
and the mean value of Torg ratio was 0.96 Lim ¢1&] found
that the average Torg's ratio in men was 0.87.

Athar Maqgbool et al [17] calculated Torg's ratio 100
dried human spinal columns of Pakistani origin. Tamal body
ratio in males at C3 was 0.96, at C4 was 0.95,5aiv@s 0.94, at
C6 was 0.93 and C7 was 0.94.These data are iningtrik
resemblance with our data obtained from our previsudy [18]
done on adult male population of Rajasthan wher¢éhé mean
values of Torg's ratio at C3 were 0.97, C4 wer& 0CH were 0.95,
C6 was 0.94 and C7 was 0.9.In the current studyrevivee
measured and estimated the Torg's ratio in adulale population
of Rajasthan, the mean values of Torg's ratio aé€@ 0.98, C4
was 1.00, C5 was 0.98, C6 was0.97 and C7 was 0.97

CONCLUSION

The above values are the normal values for theuwari
parameters related to the cervical vertebrae oft ddmale
residents of Rajasthan. In case of any deviatimmfrthe
average values of the above parameters, we carct ditie
narrowing or widening of the cervical spinal cankl.may
prove as useful information to evaluate and adseptoblems
of cervical pain and stenosis of Rajasthan femafmifation
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