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The Variations of Torg Ratio with Gender in Patients with Neck Pain

Ozlen Karabulut*, Ziilfii Karabulut**

SUMMARY

The Torg Ratio which may help to identify patients at risk for cervical
spine cord injuries is an indicator of cervical canal stenosis determined by
dividing the sagittal spinal canal diameter by the corresponding sagittal
vertebral-body diameter. It was reported that male and female subjects
showed differences in previous studies. The aim of this study was to
investigate these differences. Our study that included the subjects 45 women
and 45 men with neck pain was carried out at Diyarbakir State Hospital.
The mean ages of male and female participants were 30 and 33. We
measured both diaemeters on the lateral radiographs of the cervical spine in
mm by using a Vernier Calipper.

Women had smaller sagittal spinal canal and vertebral body diameters
at all levels. The narrowest sagittal spinal canal diameters measured were at
C4 level in men and at C2 level in women. The mean Torg Ratio was 0.73 at
C4 in men and 0.80 at C2 in women. We found larger Torg Ratios in
females at all cervical vertebral levels except C2 level.
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Boyun Agrist Olan Hastalarda Cinsiyete Gore Torg Orant Farkliliklart

OZET

Torg Orani, bir vertebrada spinal kanal capimin tekabiil eden omur
cismi sagital ¢capina boliinmesi ile elde edilen, servikal omurga yaralanmast
yoniinden riskli hastalarin teshis edilmesine yardimci olabilen bir
gostergedir. Kadin ve erkeklerde bu oramin farkhihklar gosterdigi
calismalarda kaydedilmistir. Calisma amacimiz bu farklart arastirmakt.
Boyun agrist olan 45 kadin ve 45 erkek hastayt kapsayan calismamiz
Diyarbakir Deviet Hastanesinde gergeklestirildi. Yas ortalamasi erkekler
icin 30 kadinlar igin 33 saptandi. Her iki ¢ap yan servikal grafide Vernier
Calipper élciim aleti yardimi ile mm. cinsinden olciildii. Kadinlarda élgiilen
sagital spinal kanal caplart ve omur cismi ¢aplart her seviyede daha
kiiciiktii. Olgiilen en dar sagital spinal kanal capt erkeklerde C4 kadinlarda
C2 seviyesindeydi. Ortalama Torg orani erkeklerde C4 seviyesinde 0,73 ve
kadinlarda C2 seviyesinde 0,80 bulundu. C2 disinda tiim servikal omurga
diizeylerinde bu oran kadinlarda daha biiyiik bulundu.

Anahtar Kelimeler: Torg Orani, Servikal Kanal Darligt

INTRODUCTION

Cilt: 34, Sayi:4, (272-274)

The Torg Ratio is an indicator of cervical
canal stenosis determined by dividing the
sagittal spinal canal diameter (SDD) by the
corresponding sagittal vertebral body diameter
(VBD) (1). The results of the method may help
to determine the presence of spinal stenosis

and to identify patients at risk for cervical
spine cord injuries (2). The ratio of the sagittal
diameter of the cervical canal to that of the
vertebral body was first proposed by Torg et al.
as an indicator of the degree of developmental
canal narrowing (3). Using of this method may
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exclude magnification errors resulting from
nonstandardized film-tube distances (4). For
these reasons the method is reliable and
directly reflects the risk for spinal injuries. In a
previous study a ratio of less than 0.80 has
been shown to have a high sensitivity for
transient cervical cord neurapraxia (CCN) in
athletes (5). Another study showed that a ratio
of less than 0.70 indicated significant spinal
stenosis (4). In previous studies it was reported
that male and female subjects showed
differences in Torg Ratios when measured (6).
This study aims to determine the variations of
Torg Ratios between males and females in
patients with neck pain and also aims to
identify the narrowest vertebral level for each
gender.

METHODS

This study was carried out at Diyarbakir
State Hospital, during the period from
September 2005 to May 2006; it included the
subjects who were 45 women and 45 men with
neck pain. The mean ages of male and female
participants were 30 and 33. We measured the
sagittal spinal canal diameter and vertebral
body diameter on the lateral plain radiographs
of the cervical spine. A plain lateral radiograph
of the cervical spine was taken with the neck in
a neutral position with the patient standing.
Lateral plain radiographs were taken with a
180 cm film to tube distance. We measured the
sagittal spinal canal diameter and vertebral
body diameter from C2 to C7 vertebrae. The
measurement points were marked on the
radiograph with a pencil. The distances
between markings were measured. For these
measurements we used a Vernier Calipper. We
measured the both diameters in mm. We
reported these values. We found the Torg Ratio
for each patient. The Torg Ratio was
determined by dividing the sagittal spinal-canal
diameter by the corresponding sagittal
vertebral-body diameter. The following values
were obtained:

Sagittal developmental diameter of the
cervical canal (SDD): The distance between
the cephalocaudal midpoint of the posterior
aspect of the vertebral body to the nearest point
on the corresponding spinal laminar line.
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Anteroposterior diameter of the vertebral
body (VB): The distance between the
cephalocaudal midpoints of the anterior and
posterior surfaces of the vertebral body.

Torg Ratio (SDD/VB): The ratio of the
sagittal developmental diameter of the canal to
the anteroposterior diameter of the vertebra .

We used students t tests for the statistical
analysis.

RESULTS

There isn’t a significant difference between
two genders’ sagittal canal diameters except
C2 level. But at C2 level women had
significantly smaller sagittal canal diameters.

The narrowest sagittal spinal canal
diameters were at C4 level (13.71 mm) in men
and at C2 level (12.78 mm) in women (Table 1).

Table 1. The mean SDD Values for men and

women according to cervical vertebral levels

Vertebral SDD Men SDD p
level (n=45) Women
(n=45)
C2 15.21£3.82 12.78+2,13 P<0,05
C3 14.2842,57 14.68+£2,57 p>0,05
C4 13.71£2,36  12.85+2,00 p>0,05
C5 15.424£3,26 13.26£3,19 p>0,05
Co 14.92+£2,89 13.52+1,92 p>0,05
C7 15.0+£2,18  13.73+£1,68 p>0,05

The vertebral body diameters were larger
in men at all levels but the difference is not
statically meaningful.

The vertebral body diameter was observed
where the narrowest was C3 level (17.00 mm)
in men and C7 level (15.96 mm) in women

(Table 2).

Table 2. The mean VBD Values for men and
women according to cervical vertebral levels

Vertebral VBD Men VBD p
Level (n=45) Women
(n=45)

C2 17.71£2,74 15.68+£1,82 p>0,05
C3 17.92+£3,11 16.00£2,01 p>0,05
C4 18.2143,32 15.31£2,29 p>0,05
C5 18.00£3,12 16.68+3,30 p>0,05
Cé6 18.14£2,67 16.78+2,32 p>0,05
C7 18.14£2,56 17.05+£2,27 p>0,05
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Cilt: 34, Say1:4, (272-274)

We found significant differences at two
levels between the Torg Ratios of two genders
in correlation. These were C2 and C4
vertebras. At only C2 level women had smaller
Torg Ratios. At all other levels men had
smaller ratios. At C4 men had the smallest
ratios. (Table 3).

Table 3. Torg Ratios for men and women
according to cervical levels

Vertebral Torg Torg p
Level Ratio Ratio
(men) (women)
C2 0.86+£0,20 0.80+0,14 P<0,05
C3 0.85+0,14 0.87+0,14 p>0,05
C4 0.73+£0,18 0.79+0,15 P<0,05
C5 0.82+0,17 0.84+0,14 p>0,05
C6 0.81+£0,15 0.84+0,13 p>0,05
C7 0.79+0,14 0.83+£0,12 p>0,05
DISCUSSION

The Torg Ratio is an accurate indicator of
spinal stenosis when radiographs are used.
This is because the ratio avoids measurement
differences caused by different target
distances, object to film distance magnification
errors common with radiographs. The spinal
canal is compared with the vertebral body at
the same spinal level (2,4). The vertebral body
dimensions reported by Torg et al. were
numerically similar to their corresponding
canal diameters, resulting in ratios approaching
unity throughout the cervical spine. However,
the study of Herzog et al. demonstrated
vertebral bodies were proportionately larger
than the canal diameters at each level. This
resulted in smaller sagittal diameter to
vertebral body ratios of around 0.86 whereas
the ratios reported by Torg et al. were
significantly larger at around 1.00(5,7). In
Lim’s study women had smaller SDDs at all
levels of the cervical spine and female VBs
were similar to their corresponding SDDs in
size. Men had larger VBs when compared with
corresponding SDDs. This resulted in small
Torg Ratios in men (6).

In our study we found vertebral body
dimensions proportionately larger than their
corresponding canal diameters in both women
and men. This resulted in small Torg Ratios
both in women and in men. Women had the
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smallest and significantly different SDDs at C2
level and the smallest Torg Ratio at the same
level. Men had the smallest Torg Ratio at C4
level which was significantly different. There
is no meaningful difference in SDD for women
and men at that level but the largest VBD for
men was at that level.
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