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Background: Knowledge of normal measurements of the spinal cord is essential in diagnosing and interpreting various spinal disorders. 
There is sparse data on normal morphometry of spinal cord in Indian population. Aims and objectives: To obtain dimensions of the human 
spinal cord, at various vertebral levels  in normal population on MRI. Subjects and Methods: A cross sectional observational study was done 
on 60 healthy subjects aged between 20 to 40 years who underwent MRI in a tertiary care centre from December 2017 to Dec 2018. 
Dimensions of the multiple segments of human spinal cord were measured in Antero-posterior and transverse diameters at each level by high 
resolution T2-weighted images by 1.5 T Philips MR System Achieva. Results: Mean age of subjects was 28 years. In the cervical segment, 
the AP diameter of the spinal cord was greatest at C1 (7.74 mm in males, 6.63 mm in females) and lowest at C7. The Transverse diameter 
decreased from C1 to C2 level, and then increased from C2 to C5, with C5 (12.84 mm in males and 11.55 mm in females) being the 
maximum enlarged segment and then decreased towards C7. In the upper thoracic cord, the AP diameter and transverse diameter was 
maximum at D1 and decreased gradually from D1 to D6. In the lower thoracic cord, the AP diameter and transverse diameter was maximum 
at D12. Conclusion: Spinal cord dimensions vary at different segments and also between males and females. Hence, there is a need to 
establish normal reference values of spinal cord diameters at various levels. 
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Introduction 

 
MRI of the spine is a frequently performed investigation in 
everyday practice. Perplexing subtle Spinal cord signal 
abnormalities are often encountered on imaging which 
together with an arbitrary sense of  altered Cord dimensions 
can add to the dilemma of the reporting Radiologists.[1] 
Establishing the normal dimensions of spinal cord at 
various levels in various subsets of population will provide 
more objective method of assessing spinal cord signal 
abnormalities and arrive at a plausible diagnosis along with 
clinical data.[2-6] 
There have been only few studies worldwide and in India 
establishing normal reference metric data of spinal cord. 
This study was done to obtain normal measurements of the 
spinal cord on MRI at various levels. 
 

subjects and Methods 
 

This study was conducted in a tertiary care hospital after 
taking Institutional review board clearance. Individuals of 
age group between 20 to 40 years were included in the 
study.  Sample size calculation was done using Medical 

Calculation software version 12, at 99% confidence level 
and 80% power of study. Sample size calculated was 60. 
The study was a cross sectional observational study. All the 
eligible subjects were recruited into the study consecutively 
till the effective sample size was reached. The data 
collection for the study was done between Dec 2017 to Dec 
2018. Any subject, who on MRI may be found to have 
Compressive Myelopathy, perception of cord 
atrophy/enlargement,  Spinal cord/ spinal canal tumors,  any 
other pathology affecting the spinal cord directly or 
indirectly were intended to be excluded from the study.    
After obtaining the informed consent the study subjects 
underwent MRI by 1.5 Tesla   Philips Achieva MR system.  
Imaging was done in supine position with a spine coil. After 
acquiring survey images in all the three planes, whole spine 
T2 sagittal images were acquired and axial T2 acquisition 
was planned on Sagittal images, at each midvertebral level 
from C1 to D12 perpendicular to the spinal cord axis. 
AP (anterio-posterior) and transverse diameters of spinal 
cord were measured at each midvertebral level from C1( 
first Cervical) to D12 (12th Dorsal)   vertebrae on the high 
resolution T2-weighted Axial images using digital calipers 
available on the Philips workstation. [Figure 1] 
The data was tabulated in Microsoft Excel 2016 datasheet. 
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