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Abstract 	 Objective: To determine the normal ranges of cervical spinal canal morphometry 
in Indonesian population and to compare the acquired data collected from other 
populations

 	 Methods: Computed tomography measurements on the diameter of midsagital 
spinal canal and corpus of cervical vertebrae and its Torg ratio from the lower 
cervical (C3–C7) canal from 24 normal Indonesian adults were performed at the 
Radiology Department of Dr. Hasan Sadikin General Hospital. Patients who had 
cervical spine disorders and those under 20 years old were exluded.  We used 
computed tomography scan midsagittal view to measure the aforementioned 
parameters.

	
	 Results: The average diameter for the cervical spinal canals for the Indonesian 

population is comparable with those of other Asian populations such as Hongkong 
and India, albeit with smaller Torg ratio. 

	
	 Conclusions: This study reports the normal radiological anatomy of the midsagital 

spinal canal and corpus of cervical vertebrae as well as Torg ratio from the lower 
cervical vertebrae among Indonesian population. The measurements result of 
this study shows that, although slightly smaller, the measurement results for 
those parameters are identical with other Asian populations.
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Introduction 

One of the predisposing factors for neck problems 
is cervical spinal canal stenosis, a condition in 
which the diameter of the cervical spinal canal 
is less than the normal measurement for the 
relevant age or sex of the individuals.1–5 So far, 
there are several radiological and morphological 
anatomic studies on the size of  spinal canal in 
different populations in the world.1–6

Plain lateral x-ray is usually used to determine 
the canal diameter. However, there are many 

limitations found in terms of value intepretation 
when using this method.1,3,7,8 We used computed 
tomography (CT) scan imaging to measure 
the parameters being studied, i.e. midsagital 
spinal canal and corpus of cervical vertebrae 
diameters and the Torg ratio from lower cervical 
(C3–C7) canal. The method of analyis used was 
Torg and Pavlov canal-to-corpus ratio, in which 
the magnification factor could be omitted.2,3,9 
Cervical  CT scan was used because it gives better 
image of the bone; thus, allows us to gain more 
accurate measurements compared to  manual 
measurement.9,10 

To our knowledge, until recently, there have 
been no report or study mentioning the cervical 
spinal canal morphometry for Indonesian 
population. Therefore, this study aimed to 
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determine the normal ranges of cervical spinal 
canal morphometry in Indonesian population 
and to compare the acquired data from other 
populations.

Methods 

Computed tomography measurements of the 
midsagital spinal canal and corpus of cervical 
vertebrae diameters and the Torg ratio from 
lower cervical (C3–C7) canal were performed on 
24 normal Indonesian adults at the Department 
of Radiology, Dr. Hasan Sadikin General Hospital. 
Patients with cervical spine disorders and those 
under 20 years old were excluded. We used 
CT scan of midsagittal cervical to measure 
aforementioned parameters.

Results 

The means of the cervical spinal canal diameter 
are presented below (Table 1). In terms of Torg 

ratio criteria, the Hongkong population has the  
smallest value in all spinal level and India has the 
biggest value in all spinal level. Although slightly 
smaller, the measurement results for those 
parameters in this study are identical with those 
from other Asian population (Table 2).

Discussion

The cervical spines consist of eight vertebras. The 
third until eight cervical vertebras are “common” 
cervical vertebra, while C1 (atlas) and C2 (axis) 
are the atypical ones. The cervical spinal canal 
is an opening within cervical vertebras in which 
the cervical spinal cord runs. Its boundaries are 
vertebral bodies, bilateral pedicles and laminae, 
and spinous processes. The canal follows the 
normal contour of spine. The shape of the cervical 
spinal canal is triangular, which is the same as the 
lumbar region. The diameter of the cervical spinal 
canal is fairly large in the upper cervical region 
but narrows down from C3 and inferiorly, where 
the diameter is approximately 12–13 mm in the 

Table 1 Cervical Vertebrae Spinal Canal Diameters, Vertebral Body Diameters and Torg Ratio in Indonesian 
population

Parameter
C3 (n=25) C4 (n=25) C5 (n=25) C6 (n=25) C7 (n=25)
Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

Spinal canal diameter (mm) 11.24±1.15 11.32±1.27 1153±1.21 11.97±1.55 12.32±1.36
Vertebral body diameter (mm) 14.37±2.20 14.90±2.03 15.09±1.78 15.60±1.83 15.41±1.35
Torg ratio 0.81±1.9 0.78±0.18 0.78±0.15 0.78±0.15 0.81±1.15

Spinal Canal Computed Tomography Scan (Fig. 1a) Measurement of Midsagittal 
Cervical Corpus (Fig. 1b)

Fig. 1

 a  b 
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anteroposterior plane. The space in the spinal 
canal allows for the free movement of the canal 
contents without tension or pressure during 
these movements. Therefore, the normal size of 
the canal is important. An abnormal reduction in 
the size of the spinal canal could predispose the 
individual to neck pain. Due to the narrowing, 
the lower cervical cord is particularly vulnerable 
to a variety of pathological entities, one of which 
is canal stenosis, that could compromise the cord 
within the vertebral canal. The stenosis of the 
cervical spinal canal is an anatomical anomaly 
which is more common than realized. Individuals 
with this anomaly tend to remain neurologically 
asymptomatic until a complicating feature, such 
as osteophytes or herniated intervertebral discs, 
develops.

Several studies have been performed to 
prove that measurement of the sagittal diameter 
of the cervical canal in plain lateral radiography 
is a useful method for detecting cervical spinal 
stenosis.2,4,7,11 However, comparison of published 
data reveals that the range of variation in the 
reported sagittal diameter is considerable.1,3–6,10 
Those diversity is partly due to the variation in the 
radiographic technique (focus-to-film distance) 
and variation in the body build of the subjects 
(affecting the object-to-film distance). In an 
attempt to find a solution to these discrepancies, 
Torg et al.12 devised a measurement ratio that 
compares the sagittal diameter of the spinal 
canal with the anteroposterior width of the 
vertebral body, in which both of those are equally 
affected by radiological magnification factors.2,6,9 

Table 2 Torg Ratio on Lateral Radiographs of Cervical Spine

Country Author's (Year) Sample's 
Number

Torg Ratio (Mean±SD)
C3 C4 C5 C6 C7

Indonesia Arifin et al. 
(2013) 25 0.81±1.9 0.78±0.18 0.78±0.15 0.78±0.15 0.81±1.15

India Kathole et al. 
(2012) 300 1.005±0.06 1.01±0.07 1.015±0.07 1.02±0.07 1.015±0.07

Korea Song et al. 
(2009) 53 0.84±0.13 0.83±0.13 0.85±0.14 0.85±0.13 0.85±0.12

Turkey Karabulut and 
Karabulut (2007) 90 0.86±0.14 0.76±0.17 0.83±0.16 0.825±0.14 0.81±0.13

Hongkong Wong et al. 
(2004) 36 0.77±0.17 0.75±0.17 0.76±0.17 0.76±0.17 0.78±0.21

 a  b 

Ilustration of Torg Ratio = b/a, (a) Anterior Posterior Corpus Length, (b) Spinal Canal 
Length

Fig. 2

Morphometric Analysis of the Corpus, Spinal Canal and Torg Ratio Using Midsagittal Cervical Vertebrae 
Computed Tomography Scan: Indonesian Population
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This ratio is obtained by dividing the midsagittal 
diameter of the cervical spinal canal at any 
particular cervical segment by the midsagittal 
diameter of the corresponding vertebral body. It 
has been reported that, using the ratio method 
as standard, a measurement of less than 0.80 
indicates significant spinal stenosis. 

Usefulness of Torg’s ratio in the diagnosis 
of cervical spinal canal stenosis has also been 
confirmed by several other studies.1,7,10 Studies 
have also been performed in order to determine 
the mean anteroposterior diameter of the 
cervical spinal canal at different vertebral levels 
in normal subjects making it possible, clinicians 

to diagnose cervical spinal stenosis by consulting 
these reference values.1–4,7 Comparing those 
studies with ours, it is revealed that our 
measurement data is similar with those of other 
studies.

In conclusion, this study reports the normal 
radiological anatomy of the midsagital spinal 
canal and corpus of cervical vertebrae and the 
Torg ratio from the lower cervical vertebrae 
among adult Indonesian. The measurements 
results of this study show that, although the 
Torg ratio is slightly smaller, they are similar 
and comparable with those from other Asian 
populations.
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