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ABSTRACT 

The study was designed to measure the diameters of foramen Magnum and correlate the measurements with 

clinical importance. Even among Indians there was difference noted, so the operating surgeon should keep in 

mind the differences in measurements. 
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Introduction 

The skull base is a platform at the bottom of the 

cranium that cradles the brain, provides support, 

protection and serves as the entrance and exist for 

major vascular and neural structures.
[1] 

The foramen magnum (FM) lies in an 

anteromedian position and leads into the posterior 

cranial fossa. It is oval and wider behind, with its 

greatest diameter being anteroposterior. It 

contains the lower end of the medulla oblongata, 

meninges, vertebral arteries and spinal accessory 

nerve. The apical ligament of dens and the 

tectorial membrane pass through it, to attach to the 

basiocciput. Anteriorly the margin of foramen 

magnum is slightly overlapped by the occipital 

condyles. 
[2] 

Transcondylar, supracondylar, and other lateral 

surgical approaches provide access to various 

foramina on the base of skull and prevent broad 

retraction of the neural structures passing through 

them
.[3] 

The transcondylar approach is being increasingly 

used to access lesions ventral to the brainstem and 

cervicomedullary junction. Understanding the 

bony anatomy of this region is important for this 

approach.
 [4]

The space-occupying lesion ventral to 

the spinal canal at the level of the foramen 

magnum can be reached using a ventral or dorsal 

approach. The difficulties and high rate of 

morbidity associated with ventral approaches 

dictates to use a dorsal approach to the ventral 

processes of the fora- men magnum. Such an 

approach needs a transcondylar approach. Partial 

resection of the occipital condyle, as made 

duringtranscondylar surgicalapproaches, hasbeen 

an important step for access to the ventral and 

ventrolateral foramen magnum 
[5]

. 

It is well known that measurements of bone are 

useful in Anthropology.
 
Many important nerves 

and vessels pass in and out of the skull via 

openings termed foramina.
[2]
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Advancements in micro surgical techniques have 

made possible the removal of advanced jugular 

foramen lesions, which were one assumed to be 

inoperable. As neuro Surgeons become bolder in 

approaching this region, so the need for familarity 

with the detailed anatomy of this region becomes 

greater. The difficulties in exposing this foramen 

are created by its deep location & the surrounding 

vital structures, such as the carotid ortery 

anteriorly, the hypoglassal nerve medially, the 

facial nerve laterally and the vertebral ortery 

inferiorly. All these important structures require 

carefull dissection during acess to this foramen.
 [6]

 

Modern surgical procedure, anesthesia, as well as 

acupuncture practice, require more precise 

understanding of the surrounding anatomy of 

various foramina.
 [7]

 

Many important nerves and vessels pass in and 

out of the skull via openings termed foramina.
 [8]

 

Recent advances in CT have produced a growing 

need for precise information about optimal 

scanning positions for examining the 

morphological and metrical details of the 

foramina and canals in the base of the skull. 

Knowledge of the normal and variant positions of 

the canals and foramina of the skull base is 

important for radiologists, neurosurgeons and 

anatomists, because of the increasingly refined 

techniques available.
 [9]

 

 

Material & Method 

Thirty human skulls, available in the department 

of Anatomy, Dayanand Medical College and 

Hospital, Ludhian were studied after approval of 

hospital Ethics Committee. All the skulls selected 

were dry, complete & showed normal anatomical 

features. Skulls showing parthological changes, 

evidence of any previous trauma or skeletal 

disorders were excluded from this study.  

 

Results 

Table no.1   Measurements of Foramen Magnum (in mm) 

Parameter Mean SD Range SEM 

MAPD 35.38 3.22 30.3-43.44 0.59 

MTD 27.81 2.58 20.62-31.56 0.47 

FMI 17.16 1.56 14.69-21.07 0.28 

 

 

Table No. 2   Distribution of range of MAPD of Foramen Magnum(in mm) 

 

Range of  MAPD 

 

 

No. of specimens 

 

%age of specimens 

30.01-32.00 4 13.33 

32.01-34.00 6 20 

34.01-36.00 7 23.33 

36.01-38.00 6 20 

38.01-40.00 5 16.67 

40.01-42.00 - - 

42.01-44.00 2 6.67 

Total 30 100 

Maximum number of cases in each part is highlighted. 
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Table No. 3 Distribution of range of MTD of Foramen Magnum (in mm) 

 

Range of MTD  

 

No. of specimens 

 

%age of specimens 

 

20.01-22.00 1 3.33 

22.01-24.00 1 3.33 

24.01-26.00 4 13.33 

26.01-28.00 7 23.34 

28.01-30.00 9 30 

30.01-32.00 8 26.67 

Total 30 100 

Maximum number of cases in each part is highlighted. 

 

Table No. 4 Distribution of range of Foramen Magnum Index 

 

Range of FMI 

 

No. of specimens 

 

%age of specimen 

 

14.01-15.00 1 3.33 

15.01-16.00 6 20 

16.01-17.00 8 26.67 

17.01-18.00 6 20 

18.01-19.00 6 20 

19.01-20.00 1 3.33 

20.01-21.00 1 3.33 

21.01-22.00 1 3.33 

Total 30 100 

Maximum number of cases in each part is highlighted 

 

Table No. 5  Measurements of Intercondylar Distance ( in mm) 

Parameter Mean SD Range SEM 

Anterior Intercondylar Distance 17.25 1.91 11.78-19.80 0.35 

Middle Intercondylar Distance 21.64 2.26 16.28-28.40 0.41 

Posterior Intercondylar Distance 30.66 1.97 26.58-32.98 0.35 

 

Table No. 6 Distribution of range of Anterior Intercondylar Distance(in mm) 

Range of Anterior 

Intercondylar Distance  

No. of specimens %age of specimens 

10.01-12.00 1 3.33 

12.01-14.00 - - 

14.01-16.00 8 26.67 

16.01-18.00 9 30 

18.01-20.00 11 36.67 

20.01-22.00 1 3.33 

Total 30 100 

Maximum number of cases in each part is highlighted. 
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Table No. 7  Distribution of range of Middle Intercondylar Distance ( in mm) 

Range of Middle 

Intercondylar Distance  

No. of specimens %age of specimens 

16.01-18.00 2 6.67 

18.01-20.00 3 10 

20.01-22.00 12 40 

22.01-24.00 11 33.3 

24.01-26.00 2 6.67 

26.01-28.00 - - 

28.01-30.00 1 3.33 

Total 30 100 

Maximum number of cases in each part is highlighted 

 

Table No. 8 Distribution of range of Posterior Intercondylar Distance (in mm) 

Range of Posterior  

Intercondylar Distance   

No. of specimens %age of specimens 

26.01-28.00 2 6.67 

28.01-30.00 10 33.3 

30.01-32.00 11 36.67 

32.01-34.00 6 20 

34.01-36.00 1 3.33 

Total 30 100 

Maximum number of cases in each part is highlighted. 

 

Graph 1  Distribution of range of MAPD of Foramen Magnum (in mm) 
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Graph 2    Distribution of range of MTD of Foramen Magnum (in mm) 

 

 
                              

                         Graph 3      Distribution of range of Foramen Magnum Index 

 

 
 

Graph 4      Distribution of range of Anterior Intercondylar Distance (in mm) 
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Graph 5    Distribution of range of Middle Intercondylar Distance ( in mm) 
 

 
                         

                                       

                       Graph 6  Distribution of range of Posterior Intercondylar Distance ( in mm) 
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SUMMARY AND CONCLUSION 

The present study was  conducted on 30 adult  dry  

human skulls ofunknown sex in the Department of 

Anatomy, Dayanand Medical College and 

Hospital, Ludhiana. The skull base foramina were  

studied  regarding  the  normal   morphometric 

values and particularly the deviations if any.  

The present study had observed the variation in 

the measurements of skull base foramina which 

were differ from observations by the western 

studies. 

Morphometric analysis of foramen magnum plays 

important role in transcondylar approach. As 

observed during the study, by and large all the 

measurements of foramen magnum, which were 

taken, were found to be a few millimeters higher 

than the western population 
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