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SUMMARY: The Torg-Pavlov ratio is a method used to detect cervical stenosis. A Torg-Pavla@@@icuggests significant
stenosis. This ratio is obtained by dividing the anteroposterior diameter of the cervical canal by the anteroposterioofdiaeeter
vertebral body. The aim of this study was to evaluate these parameters and determine if there are significant differespestih
sex and age. This is an anatomical and comparative study in which 1020 cervical vertebrae from C2-C7 from an osteotdginal colle
were evaluated. We determined the anteroposterior diameter from the vertebral body, the anteroposterior diameter fraamathe verte
canal and the Torg-Pavlov ratio. The pieces studied were divided into groups according to sex and age, resulting ino$istgdyups
A statistical analysis was made to determine the significance of the differences between sex and age groups. The siabialthe ve
body diminished form C2-C3 and increased from C4-C7. The canal diminished form C2-C4 and increased from C5-C7. The Torg-Pavlov
ratio decreased from C2-C7. The body and the canal were higher in men, while the Torg-Pavlov ratio was higher in womeninWith ag
men, the size of the body increased, the canal maintained its size, and the Torg-Pavlov ratio diminished significagtlgumadhe
women=60 years, the size of the body decreased, and the canal and the Torg-Pavlov ratio increased. In men, the Torg-Pavlov ratio is
determined by the vertebral body and canal, because these did not show differences in most of the age groups. Whiletiis women, i
determined mostly by the spinal canal because it presented more variability between the age groups.
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INTRODUCCION

The size of the cervical vertebral canal has clinical Pavlovet al (1987) proposed a method for detecting
relevance in trauma and degenerative conditions of the spicervical stenosis called the “Torg-Pavlov ratio” (Aedli
(Matveeveet al, 2013). It has been shown that greater canal., 2013; Pavloet al). This ratio is obtained by dividing
diameters reduce the probability of neurological damagle AP diameter of the cervical canal by the AP diameter
secondary to fractures or dislocation of the cervical spine (Deafithe vertebral body using conventional lateral cervical
etal, 2007). Cervical canal stenosis is a major risk factor fejpine x-rays (Pavlost al; Aebliet al; Castro, 2003; Dean
the onset and severity of neurological damage secondaryefoal). A result equal or less than 0.80 is accepted as an
cervical trauma, furthermore, is involved in the developmeiidicator of significant cervical stenosis (Tierneyal,
of myelopathy and radiculopathy (Deanal). 2002; Lim & Wong, 2004; Tatarek, 2005; Tjahjadi &
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Onibala, 2010; Matveewt al) and a ratio greater than orMATERIAL AND METHOD
equal to 1.0 indicates no canal stenosis (Tjahjadi &
Onibala).
This is an anatomical, observational, cross-sectional,
Although numerous studies have assessed tHescriptive, and comparative study of 1020 cervical vertebrae
validity of using the Torg-Pavlov ratio to predict spinafrom levels C2 to C7 from 170 dry cervical spines, belonging
injury, few have quantified the incidence of asymptomatio an osteological collection of contemporary Mexican
cervical stenosis based on this method (Betah). Most  population. This collection had medical information of each
studies that compare differences in the cervical canal ussdaver including sex and age. We include normal cervical
x-rays, CT scans, and MRI in patients with cervical tratspines with an age range between 18 and 99 years (64 females
ma without significant bone or ligamentous alteration. Feand 104 males). Specimens with structural anomalies or
have examined cadaveric bone specimens without taknormalities in their vertebral morphology and with history
presence of tissue to determine variations in dimensioasneurological diseases of the cervical spine were excluded.
(Tatarek). These studies used small samples that belonged
to historical bone collections that lacked information on The pieces studied were divided into groups
age and sex. Direct measurements in cadavers providacaording to sex and in turn were subdivided into three
more accurate assessment of the canal (Beal). subgroups according to age with the following ranges: 18-
39 years, 40-59 years an@0 years, resulting in six groups
On the other hand, it has been reported that the Tof study (Table 1). This division was based on the
Pavlov ratio differs widely between sexes within the sandegenerative patterns that occur in the spine with age (Mo-
race or ethnic group (Deanal; Lim & Wong) and decreases rales-Avalost al, 2013).
with bone growth (Castro). This information will avoid
misdiagnosis of a narrow canal and will help predict and A millimetric digital Vernier with a precision of 0.01
detect patients with an elevated risk of developing temporamym (Mitutoyo w/AbsoluteEncoders Series 500) was used
or permanent nerve complications after cervical trauma. for each of the specimens to perform the following
That is why the objective of this study is to determine measurements bilaterally (Fig. 1).
range of normal values for the AP diameter of the vertebral
body, the AP diameter of the vertebral canal and the Tor'éable I. Number of cervical spines in each group according to sex
Pavlov ratio in each cervical vertebral level (C2-C7) ifd age.
Mexican population using direct measurement of  Sex Age range (years) Total

osteological specimens and determine whether there arpw 12’;’9 4(1'959 22620 i
significant differences between these parameters with respect™ > "

t d Men 35 36 35 106
0 sex and age. Total 58 55 57 170

A BT

Fig. 1. Representative photograph of the
measurement technique of the cervical
vertebrae.

A. Anteroposterior diameter of the verte-
bral body C3 to C7. B. Anteroposterior
diameter of the vertebral body C2. C.
Anteroposterior diameter of the vertebral
canal of C3 to C7. D. Anteroposterior
diameter of the vertebral canal of C2.
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1. AP diameter of the vertebral body.Distance between For each of the six groups, the mean and standard
the anterior border and the posterior border of the vertebdsviation for each measurement parameter were determined
body at the midline on the upper surface of the vertebra (fidependently. A two-tailed Student’s t test was used to deter-
gure 1a). In the case of C2 the measurement was perfornnéide the significance of differences between the mean of each
on the lower border (Fig. 1b). of the three morphometric parameters independently for men
and women for each vertebral level and corresponding age
2. AP diameter of the vertebral canal Distance between group, interpreting a p value < 0.05 as significant. In the same
the posterior border of the vertebral body and the posteriway, a one-tailed analysis of variance (ANOVA) was
border of the spinal canal at the level of the midline (junctigmerformed in combination with multiple two-tailed Student’s
between two vertebral laminae) (Fig. 1c). In the case of @2ests to compare the different age groups of the same sex
the measurement was made on the lower border (Fig. 1d)L8-39 vs 40-59; 18-39 s60; 40-59 v& 60) for each verte-
bral level, interpreting a p value < 0.05 as significant.
3. The Torg-Pavlov ratio. Was digitally calculated from
the previous two measurements to obtain the ratio betwethical considerations.The Ethics Committee and Research
the AP diameter of the vertebral canal and the AP diameteommittee of the University approved this study. No financial
of the vertebral body. or commercial gain was obtained from the realization of this
study; therefore, the authors declare that they have no conflict
All measurements were reported in centimeters arad interest.
stored in a database for subsequent statistical analysis.

Statistical analysis.The statistical analysis was performedRESULTS

using Microsoft Excél 2013 for Windows XP. Prior to the

start of the study, a subsample of osteological specimens

made up of 30 cervical spines (15 male and 15 female) were ~ Normal values for the AP diameter of the vertebral
randomly selected to standardize the measurement techniody, the AP diameter of the vertebral canal and the Torg-
and perform intraobserver variation statistical tests. Twi®avlov ratio of 1020 cervical vertebrae (C2-C7) were
measurements were made by the same observer and a taermined. Each of these morphometric parameters and their
tailed Student’s t test was applied to determine thifferences regarding sex and age are presented in three
significance of variations between the two measuremensgctions: general and intersegmental differences, sex
interpreting a p value < 0.05 as significant. differences and differences in age.

Table Il. Anteroposterior diameter of the vertebral body for each age group and vertebral level. Comparison
between sexes.

Women (n=64) Men (n=106) Women vs Men

Vertebral level ~Age range (years) Mean (mm) SD (mm) Mean (mm) SD (mm) p value

C2 1839 14.15 0.87 15.78 1.17 <0.001*

40-59 14.43 1.41 16.30 1.36 <0.001*

>60 14.17 1.49 16.20 1.72 <0.001*

C3 1839 13.71 0.78 15.58 1.50 <0.001*

40-59 13.89 0.85 15.70 1.60 <0.001*

> 60 13.86 1.22 15.80 1.46 <0.001*

Cc4 1839 14.03 0.90 15.68 1.30 <0.001*

40-59 14.37 1.81 15.92 1.88 0.004*

>60 14.26 0.68 16.27 2.01 <0.001*

(O8] 1839 14.30 1.12 16.02 1.71 <0.001*

40-59 15.16 1.47 16.50 2.02 0.013*

>60 14.92 0.72 16.96 1.78 <0.001*

Cé6 1839 15.08 1.18 16.74 1.48 <0.001*
40-59 18.01 2.16 17.55 2.51 0.76

>60 15.78 1.36 17.81 1.84 <0.001*

Cc7 1839 15.45 1.27 17.30 2.08 <0.001*
40-59 18.06 3.11 17.88 2.34 0.80

> 60 15.81 0.99 17.92 1.59 <0.001*

*p value < 0.05 was considered significant.
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AP diameter of the vertebral body. parameters differed significantly g 0.05) between age
groups for most of the studied vertebral levels (C5-C7)

General and intersegmental differencesTable 1l shows (Table IIl).

the AP diameter of the vertebral bodies obtained at each

level and for each age and sex. In Figure 2 is presented a In men, significant differences between the groups of

graphic with the variations in the AP diameter of the vertd-8-39 years and 60 for C5 and C6 were found, and between

bral body in each vertebral level by sex and age. The ARe age groups 18-39 and 40-59 years in C6 (Table III).

diameter of the vertebral body decreased from C2 to C3

and increased from C4 to C7 for all age groups and bothble Ill. Comparison of the of the anteroposterior diameter of the

sexes. vertebral bodies between age groups.

Vertebral level Comparison by Women Men

Sex DifferencesMen had the highest vertebral body AP c2 1839 vs 40-59 0.46 0.08

diameters compared to women in all age groups and verte- 18-39 vs > 60 0.96 0.24

bral levels (Table I1). Except for the C6 and C7 levels in the 40-59 vs 2 60 0.54 0.77
group of 40-59 years, where the AP diameters were greater ~ ©3 1839 vs 40-59 0.66 0.74

in women (Flg 2) 18-39 vs > 60 0.62 0.53

40-59 vs > 60 0.94 0.78

The mean of the results for the AP diameter of the 4 1839 vs 40-59 0.44 0.54

- . 18-39 vs > 60 0.34 0.14

vertebral body showed significant differences<(p.05) 40-59 vs > 60 0.80 0.44
between men and women in each age group and in most of Cs 1839 vs 4_0_59 0.03* 028
the levels studied. Only C6 (p = 0.76) and C7 (p = 0.80) 18-39 vs > 60 0.03* 0.02%

were not significantly different between women and men 40-59 vs > 60 0.49 0.31
40-59 years (Table II). c6 1839 vs 4059 <0.001*  0.03*
18-39 vs > 60 0.07 0.004*

Differences in ageTable 11l shows a comparing of the AP 40-59 vs > 60 <0.001* 0.82
diameter of the vertebral bodies by age for each studied C7 18-39 vs 40-59 <0.001* 0.27
sex. In most of the age groups there were not significant 18-39 vs > 60 0.29 0.56
differences in each vertebral level and sex. In general, in 40-59 vs > 60 0.002 0.49

women there were more cases where the morphometfjGalue < 0.05 was considered significant.

AP DIAMETER OF THE VERTEBRAL BODY

—&— Females (18-39) —— Males (18-39) Females (40-59)
Males (40-59) —#— Females (2 60) —®—Males (z 60)

Fig. 2. Variations in the
dimensions of the anteroposterior
diameter of the vertebral body
(C2-C7) by sex and age group.

mm

135
c2 C3 C4 C5 cé c7
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Sex DifferencesThe AP diameter of the vertebral canal in
general was higher in men compared to women in all age
General and intersegmental differencesTable IV shows groups and at all levels studied. Except for the gro@d

the AP diameter of the vertebral canal obtained at each leyekrs, where C2 to C5 diameters were higher in women (Fig.
and for each age and sex. In Figure 3 is presented a gragd)ic

with the variations in the AP diameter of the vertebral canal

in each vertebral level by sex and age. The AP diameter of  In women, the lowest AP diameter of the canal was
the vertebral canal showed a decrease from C2 to C4 axberved in the 40-59 years age group in all vertebral levels.
subsequently an increase from C5 to C7 in most age and 3$&e highest diameters occurred in the age geotyears at
groups studied. all levels. In men, the behavior of the AP diameter of the ca-

AP diameter of the vertebral canal.

AP DIAMETER OF THE VERTEBRAL CANAL

—&— Females (18-39)

—— Males (18-39)
—¥— Females (2 60)

Females (40-59)

Males (40-59) —®—Males (= 60)

Fig. 3. Variations in

the dimensions of
the anteroposterior
diameter of the ver-
tebral canal (C2-

C7) by sex and age
group.

c2 Cc3 c4 c5 cé6 c7

Table IV. Anteroposterior diameter of the vertebral canal for each age group and vertebral level. Comparison
between sexes.

Women (n=64) Men n=106) Women vs Men
Vertebral level Age range (years) Mean (mm) SD (mm) Mean (mm) SD (mm) p value
C2 1839 15.48 1.18 15.63 1.51 0.34
40-59 15.31 1.56 15.36 1.03 0.12
> 60 16.79 1.65 15.63 1.24 0.003*
C3 18-39 13.86 0.91 14.04 1.06 0.51
40-59 13.38 1.08 14.07 1.29 0.052
> 60 15.12 1.45 14.01 1.22 0.002*
C4 18-39 13.08 0.77 13.68 1.15 0.032*
40-59 12.94 1.08 13.50 1.07 0.07
>60 13.88 1.16 13.51 1.03 0.22
Cs5 18-39 13.10 0.68 14.03 1.30 <0.001*
40-59 13.06 0.64 13.81 0.96 0.006*
>60 13.92 1.04 13.79 1.15 0.60
C6 18-39 13.13 0.08 14.17 1.21 <0.001*
40-59 13.11 1.22 13.91 0.96 0.006*
>60 13.96 1.07 14.17 1.47 0.38
C7 18-39 13.34 0.78 14.34 1.13 <0.001*
40-59 13.15 1.59 14.26 0.90 <0.001*
>60 14.06 0.86 14.18 1.58 0.75

*p value < 0.05 was considered significant.
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nal was more variable between age groups and vertebral levktge Differences.Table V shows a comparing of the AP
(Fig. 3). diameter of the vertebral canal by age for each studied sex.
No significant differences were found between age groups
The mean of the results for the AP diameter of the men in any of the vertebral levels. When comparing the
vertebral canal showed significant differences(p.05) groups 18-39 years and 40-59 years in women, against age
between men and women in most age groups and levgieup= 60 values were significantly higher in both cases
studied. (Table IV). (Table V).

. o Torg-Pavlov ratio.
Table V Comparison of the anteroposterior diameter of the verte-

bral canal between age groups. General and intersegmental differencesTable VI shows

Vertebral level - Comparison by Wonﬁfn Meﬁ the Torg-Pavlov ratio obtained at each level and for each age
) lga_fg ir::g_ssg p(;]j“e Nps‘:(i), 32) gnd sex. In Figure 4 is_pr(_asented a graphic with the variations
1839 vs > 60 <0.001* NS (0.99) in the Torg-Pavlov ratio in each vertebral level by sex and
40-59 vs > 60 0.08 0.32 age.
C3 18-39 vs 40-59 0.12 0.91
18-39 vs > 60 <0.001* 0.90 When calculating the Torg - Pavlov ratio, we found in
40-59 vs > 60 <0.001%* 0.83 the group of women 40-59 years a ratio < 0.8 (0.74); this was
c4 18-39 vs 40-59 0.61 0.49 atthe C6 and C7 levels. Torg—Pavlov ratio decreased from C2
18-39 vs > 60 0.009* 0.52 to C7 in all age groups and sexes studied (Table VI).
40-59 vs > 60 0.011%* 0.96
C5 18-39 vs 40-59 0.22 0.40 Sex DifferencesThe Torg-Pavlov ratios obtained were higher
18-39 vs > 60 <0.001* 0.41 in women compared to men, this in all age groups and verte-
40-59 vs 2 60 0.004* 0.94 bral levels. Except in the group of 40-59 years at the C6 and
Co 18-39 vs 40-59 0.85 0.31 C7 levels, which had lower values than men (Fig. 4).
18-39 vs > 60 0.01* 0.98
40-59 vs 2 60 0.03* 0.36 The mean results for the Torg-Pavlov ratios showed
C7 1185;3399VVSS4>0;3509 000'(1)2* 8'2(5) significant differences (g 0.05) between men and women
40-59 vs > 60 0.002% 0.75 in most age groups and levels (Table VI).

*p value < 0.05 was considered significant.

Table VI. Results of the Torg-Pavlov ratio for each age group and vertebral level. Comparison between sexes.

Women (n=64) Men (n=106) Women vs Men

Vertebral level Agerange (years) Mean (mm) SD (mm) Mean (mm) SD (mm) p value
C2 18-39 1.08 0.11 1.00 0.13 0.01*

40-59 1.11 0.16 0.95 0.12 <0.001%*

>60 1.20 0.20 0.98 0.15 <0.001*

C3 18-39 1.01 0.09 0.91 0.12 <0.001*
40-59 0.98 0.14 0.91 0.14 0.08*

>60 1.10 0.16 0.90 0.15 <0.001*

C4 18-39 0.94 0.08 0.88 0.11 0.035*
40-59 0.92 0.14 0.86 0.13 0.14

> 60 0.97 0.09 0.84 0.13 <0.001%*
C5 18-39 0.91 0.09 0.89 0.13 0.57
40-59 0.87 0.07 0.85 0.11 0.44

> 60 0.94 0.07 0.82 0.11 <0.001*
C6 18-39 0.88 0.10 0.85 0.12 0.45
40-59 0.74 0.14 0.82 0.13 0.13

> 60 0.88 0.10 0.81 0.12 0.009*
C7 18-39 0.87 0.11 0.84 0.10 0.20
40-59 0.74 0.19 0.80 0.11 0.08
> 60 0.89 0.08 0.80 0.14 0.02*

*p value < 0.05 was considered significant.
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RNANDEZ, P. M.;
Variations in the Torg-Pavlov Cervical Ratio with

Age DifferencesTable VII shows a comparing of the Torg-Women generally showed more cases where the Torg-Pavilov
Pavlov ratio by age for each studied sex. The results of tregio differed significantly (g 0.05) between age groups
Torg-Pavlov ratio showed no significant difference betweefior most of the studied vertebral levels (C2, C3 and C5-C7)
most age groups in each vertebral level and sex studi¢@iable VII).

Table VII. Comparison of the Torg-Pavlov ratio between age grouRsiSCUSSION

Vertebral level Comparison by Women Men
age groups P value P value

1839 vs 4059 0.46 0.11

C2 1839 vs > 60 0.01* 0.60
40-59 vs > 60 0.12 0.37

1839 vs 40-59 0.34 0.94

C3 18-39 vs > 60 0.02* 0.73
40-59 vs > 60 0.01* 0.79

1839 vs 40-59 0.55 0.52

Cc4 18-39 vs > 60 0.11 0.21
40-59 vs > 60 0.10 0.56

1839 vs 40-59 0.19 0.19

s 18-39 vs > 60 0.21 0.03*
40-59 vs > 60 0.006* 0.33

1839 vs 40-59 <0.001* 0.053

Ce 18-39 vs > 60 0.78 0.06
40-59 vs > 60 <0.001* 0.89)

1839 vs 40-59 0.007* 0.25

c7 18-39 vs > 60 0.45 0.46
40-59 vs > 60 <0.001* 0.80

*p value < 0.05 was considered significant.
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This study reports the normal values of the AP diameter
of the vertebral body, the AP diameter of the vertebral canal
and the Torg-Pavlov ratio of 1020 cervical vertebrae at each
level (C2-C7). The relevance is that it determines for the first
time the variations of the Torg- Pavlov ratio by sex and age in
a big sample of normal bone specimens.

AP diameter of the vertebral body

General and intersegmental differencesThe vertebral
bodies of the cervical vertebrae have been studied by various
authors to assess the Torg-Pavlov ratio (Malzac & Barros
Filho, 2002; Ishikawat al,, 2003; Lim & Wong; Karabulut

& Karabulut, 2007). Its importance lies precisely in its
usefulness to confirm or exclude the diagnosis of cervical
spinal canal stenosis when combined with the diameter of
the cervical canal (Paviat al).

TORG-PAVLOV RATIO

—— Males (18-39)

—¥— Females (= 60)

C3

Females (40-59)
—@—Males (= 60)

. We——

iy

— 9
D — >

T+

C5 Cé c7

Fig. 4. Variations in the Torg-Pavlov ratio (C2-C7) by sex and age group.
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In our study, we found that both in men and womenvery age group diminished from C2 to C4 and increased
and in all age groups, the AP diameter of the vertebral bofipm C5 to C7 (Figure 3). This is similar to what other studies
descends from C2 to C3 and subsequently undergoesraported in most healthy populations (Switzerland, Japan,
increase from C4 to C7 (Fig. 2). This can be explained by thdacedonia, Africa, and America) (Pavlet al; Aebli et
amount of force that each vertebral body must support, as well; Tatarek; Karabulut & Karabulut; Katet al, 2012;
as the physiological curvature of the vertebral column. Matveeveet al; Yukawaet al, 2012; Nagatat al, 2014).

Sex differencesSexual dimorphism of the vertebral body In our study, the diameter of the spinal canal was
of the cervical spine described by several authors wgseater in C2 (Fig. 3), which is consistent with previous
confirmed in our study (Liguoret al, 1994; Lim & Wong; studies (Karabulut & Karabulut; Lim & Wong; Tatarek;
Matveevaet al; Karabulut & Karabulut), where it is Yukawaet al). This can also be attributed to the larger spinal
mentioned that it is greater in men than in women. Theserd at this level (Aebkt al). Although other authors have
might be the definitive behavior of this parameter. found that there is no relationship between cord diameter
and cervical canal (Ishikavet al).
These morphometric differences between men and
women may be attributed to factors that vary in the sexes, During flexion and extension, the spinal cord
such as: Physiological and endocrine changes, nutrition, thlengates and shortens, respectively. So as C4 is the site of
amount and intensity of physical activity in different stagethe smallest diameter of the cervical canal this movements
of life and osteodegenerative changes (Guggenbuhl, 20@%rease the risk of pinching (Reid, 1960). In the literature,
Gielenet al, 2011; Morales-Avalost al). Besides, as in C4 - C5 is the place where acute spinal cord injury is most
women, men also lose bone mass and density, however,aften reported after minor trauma (Lim & Wong; Malzac &
average, this begins 10 or 15 years after it does in womd@arros Filho; Matta Ibarrat al, 2007).
This is why they have a greater bone density and therefore
bigger bones than women (Guggenbuhl; Gigleal; Mo-  Sex differencesWe found that the vertebral canal is greater
rales-Avalost al). in men than in women in most age groups and levels studied
(Fig. 3). This is similar to that reported in other studies (Dean
Age Differences.There is little evidence in the literatureet al; Leeet al, 2007; Yukawat al). The osseous elements
regarding differences in the AP diameter of the vertebraf the vertebral column maintain a proportion in their
bodies with respect to age, because this parameter hasdiotensions between its anterior and posterior components.
been studied by age group. So, it is logical that the AP diameter of the vertebral canal
behaves similarly to the vertebral body. This is corroborated
We found that in men the AP diameter of the verteén our study.
bral body tends to increase with age. While in women it
increases from 18 to 59 years and finally it decrease60n However, we found that in women60 years, the
years (Fig. 2). This behavior in women less than 60 yeaf32 to C5 levels had greater diameters than men (Fig. 3).
may be presented because during this stage of life, bofiéss can be explained due to a decrease in the AP diameter
maintain stable their structure and composition. This is daé the vertebral body observed in this age group.
to the osteoblastic regeneration and the bone remodeling by
estrogens during this period (Morales-Avatbsl). Age differences We found that the size of the vertebral ca-
nal in men was highly variable between age groups.
As age increases, according to previous studies, thi®wever, in women, there was a decrease in the size of the
AP diameter of the vertebral body decreases (Ligabab). canal from the 18-59 and finally an increase in size izthe
This was not observed in our study. This difference can B8 years group (Fig. 3). Although previous studies report
explained because previous studies do not differentiate that the diameter of the cervical canal decreases as age
age groups (Liguoret al; Karabulut & Karabulut; Lim & increases (Ishikawet al; Meyeret al, 2008; Katoet al;
Wong; Malzac & Barros Filho), as we did in our study, wher®¥ukawaet al), in our study we showed that this happens at
this diminish in the AP diameter of the vertebral body waB0 years in women and in men only in the C5 and C7 levels.
only observed in women 60 years (Fig. 2).
The significant difference observed for most of the
AP diameter of the vertebral canal. age groups in females (Table V), can be explained by the
estrogen changes that occur in women throughout the
General and intersegmental differencedn our study the different stages of their lives (Morales-Avaletsal). This
AP diameter of the vertebral canal in men and women is corroborated by the findings in men, where cases with
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significant differences were not observed (Table V). So thdifferences in the cervical canal were evaluated in 959 Japanese
we conclude that in men the vertebral canal maintains iising radiographs and magnetic resonance. This was the only
dimensions during life without suffering significant changesstudy found in the literature in which the Torg-Pavlov ratio
was evaluated by age and groups and no significant differences
Torg-Pavlov ratio . were found between them (Nagatal). Besides, in this study
a decrease in the Torg-Pavlov ratio with age was reported
General and intersegmental differenceslThe Torg- Pavlov (Nagateet al), as we found in our study.
ratio is used for the diagnosis of cervical canal stenosis (Aebli
et al). Its calculation consists of a division between the AP Regarding age, in women there were a higher number
diameter of the cervical canal and the AP diameter of the cei- cases in which the Torg-Pavlov ratio was significantly
vical vertebral body (Pavlogt al). All data obtained in our different (Table VII). This is because in women, both the ver-
study were similar to those obtained in previous studies (Aeltéibral body and the vertebral canal showed more frequently
et al; Blackleyet al, 1999; Ishikaweet al; Karabulut & significant differences regarding age (compared with men),
Karabulut; Lim & Wong; Malzac & Barros Filho; Pavi@t being these differences higher in the vertebral canal (Table 111
al.; Suket al, 2009; Nagatet al; Matveeveet al; Tjahjadi and V). So that we think that in women the Torg-Pavlov ratio
& Onibala). However, in our study, besides evaluating this highly determined by the variations in the vertebral canal.
vertebral body and the vertebral canal for each vertebral level,
we made a comparison between age groups and sex. In conclusion, this study reports quantitatively
differences in the morphometric characteristics of the AP
Both men and women in all age groups and at all vediameter of the vertebral body, the vertebral canal and the Torg-
tebral levels studied had a decreased Torg-Pavlov ratio frdPavlov ratio by sex and age in a big sample of contemporary
C2to C7 (Figure 4), as reported, in Swiss (Aebdil), Turkish  bone specimens. The results obtained in this study will serve
(Karabulut & Karabulut), New Yorker (Pavl@t al), Canadian as a basis for basic and clinic subsequent studies that aim to
and New Zealander (Blacklef al) populations. correlate the onset of clinical symptoms with the dimensions
of the cervical elements.
Sex differencesThe Torg-Pavlov ratio was lower in men than
in women in all age groups and vertebral levels (Fig. 4). Our This study concludes, that in men the Torg-Pavlov ratio
data match with the reported by other authors (Ishiketwva is determined both by the vertebral body and the vertebral
al.; Lim & Wong; Matveeveet al; Nagataet al; Pavlovet canal, because there were no variations in these two parameters
al.; Tjahjadi & Onibala). Matveevet al. explains that this is for most of the age groups. While in women the Torg-Pavlov
because the vertebral body is larger in men than in womeatio is highly determined by the vertebral canal, because this
They also reported that the vertebral body highly influencegmrameter presented more variability between the different age
over the variations observed in the Torg-Pavlov ratigroups.
(Matveevaet al). We partially agree with their conclusion,
because in our opinion, the age influence in greater proportion
the Torg-Pavlov ratio, and this variable was not considered ACKNOWLEDGEMENTS . We thank the anthropologist,
their study. Guillermo Torres for the technical help provided for this
study and Sergio Lozano-Rodriguez, M.D. for his help in
That the Torg-Pavlov ratio be lower in men than irranslating the manuscript.
women, as observed in our study, is important because the
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RESUMEN: El indice de Torg-Pavlov se utiliza para la

In general,_there was no significant dif_ference _bet\_Ne_edbteccién de estenosis del canal cervical. Un resua@0 indi-
most age groups in each sex (Table VII). This result is similgg estenosis significativa. Se obtiene dividiendo el diametro

to that reported in the study by Nagetal, in which the age anteroposterior del canal cervical entre el diametro anteroposterior
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