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ABSTRACT
Purpose: The cranium base is complex, as well as extremely attractive. The foramen
magnum is an important characteristic of cranium base. A transcondylar surgical
method requires knowledge of the anatomical features of this region. Foramen magnum
index and cranial index were evaluated to establish a correlation, if any, between the
dimensions of skull and foramen magnum and an attempt was made to provide a
baseline data for better surgical approach in this region so that overall morbidity and
mortality could be minimized.
Material and Methods: Various diameters of foramen magnum and of cranium
were examined to calculate the two index using an electronic digital sliding caliper in
120 adult North Indian dry skulls of unknown age and gender.
Results: The mean Foramen Magnum Index (FMI) was 78.71±5.94. The mean cranial
index was found to be 73.82±7.06.The p-value is >0.05, r = 0.004 (Weak correlation)
indicating a weak correlation between two parameters.
Conclusion: The results primarily help the anatomists and a medico-legal expert to
find out the cranial index from the Foramen Magnum Index through the provision of
base line data. Secondly, it provides an important information to clinicians and neu-
rosurgeons to approach the cranial base with maximum safety and minimal mortality
and morbidity.
Key words: Foramen Magnum–Foramen Magnum Index–Variation–Cranial index.

1 INTRODUCTION
The base of the cranium is both complex and extremely at-
tractive [10]. The magnum foramen is a significant feature
of the base of the cranium. Anthropology, pathology, foren-
sics and other medical fields are of particular interest [7].
The knowledge of the anatomical features of this region is
needed in a trans-condylar surgical method. Therefore, the
FM measurements are clinically significant because if there
is any pathology in that region, the vital structures that
pass through it can suffer compression. It also gives passage
to Medulla Oblongata, spinal accessory nerves, vertebral ar-
teries, anterior and posterior spinal arteries, and ligaments
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such as membrane tectoria and alar ligaments [2, 4]. Condy-

lar resections were contemplated during a variety of surgical

procedures to increase sensitivity in this area.

Cephalometry is an important means of identifying race

and sex differences for an anthropologist and forensic ex-

perts, and is useful to rebuild the contested identity fa-

cially. One of the most significant cephalometric metrics is

the cephalic index. [13].

Dolichocephalic (≤74.9),

Mesocephalic (75-79.9)

Brachycephalic (≥80)

https://doi.org/10.15520/ijmhs.v10i03.289


To Study The Correlation Between Foramen Magnum Index And Cranial Index In
Indian Population 781

2 AIMS AND OBJECTIVES
• To study the anatomic metric values of Foramen mag-

num (FM)

• To study the metric values of Cranium

• To calculate the foramen magnum index and cephalic
index and their correlation.

• To compare the observed metric parameters with those
of previous studies.

• This study was an attempt to find out the possible cor-
relations between the parameters in order to provide
a baseline data for better surgical approach in this re-
gion.

3 MATERIALS AND METHODS
The study was conducted in the Department of Anatomy,
Maharshi Vashisht Autonomous State Medical College &
Hospital and the Department of Anatomy, KGMU on 120
adult non-pathological dry human skulls of uncertain age
and sex. Both parameters were collected by one observer
with a visual sliding caliper up to the nearest 0.1 mm only
to prevent inter-observer error. Measured parameters were
1. The head length (maximum diameter of AP) from the
glabella to the inion (Fig.1) and 2. Head breadth as the
maximum transverse diameter between two parietal emi-
nences. 3. The Cranial Index was calculated by using the
formula as below:

Cranial Index = Maximum Transverse Diameter × 
100 /Maximum AP Diameter
4. The maximum antero-posterior and transverse diame-

ters of the FM were measured. {Fig.2-(a)and (b)}.
5. FM index was calculated by using the following for-

mula:
Foramen Magnum Index= Maximum Transverse 

Diameter × 100/Maximum AP Diameter

4 OBSERVATIONS AND RESULTS
Table 1 shows the mean Foramen Magnum Index (FMI)
was 78.71±5.94.The minimum and maximum values for
FMI were 65.29 and 92.3 respectively. The mean cranial
index was found to be 73.82±7.06. The minimum and max-
imum cranial index were calculated as 62.12 and 91.13 re-
spectively. Table 2 shows that the p-value is > 0.05, how-
ever correlation coefficient (r) was noted as 0.004, indicating
a weak correlation between two parameters.

5 DISCUSSION
In the cervical-medullary region the lesions pose a chal-
lenge for surgeons and are associated with high mortality

and morbidity [3]. Many operational methods and their nu-
merous amendments were developed for a safe and effective
approach to those lesions [11]. Janeczek et al in 2011, mea-
sured the foramen magnum index as 82.7[9]. As estimated
by Deepak S et al, the Foramen magnum index’s average
value was 84.85 [8]. The average foramen magnum index was
83.81[6], according to Chaturvedi & Harneja. Other authors
observed a higher mean values of foramen magnum index
than the values noted in this study.

In different ethnic groups, the average cephalic index
varies considerably in different areas. Bharati et al. indi-
cated that the head shape is longer (dolichocéphalic) in
tropical zones but the head shape is round in temperate
zons (mesocephalic or brachycephalic) [5]. The cranial index
in the current study showed that the skulls are represent-
ing dolicocephalic heads, while, brachycephalic head form
has been reported by Adebisi and Oladipo etal.[1,12] in the
Ogonis in southern Nigeria. In Deepak S’s et al report., the
Maharashtrian maximum cranial index was 87.34, minimum
68.42 and the average cranial index as 75.49 [ 8]. The results
were compared to the Shukla A.P study. Who reported an
indigenous sequence spectrum of cranial index as 64 to 86
with a mean value of 72.06 [14]. It is in line with the current
study where a mean cephalic index of 73.82 was observed.
In 2005, the mean cephalic index was found between 75.0-
79.9, indicating mesocephalic head as the most typical head
shape in both sexes by Raveendranath et al.[13].

In the present study, mean value of Cranial Index was
compared with mean value of Foramen Magnum Index. A
weak correlation (r= 0.004) was noted between the two pa-
rameters and it was not statistically significant (p value >
0.05). Similar findings, i. e., a statistically non-significant
correlation was noted between the two parameters in study
conducted by Deepak S. et al [8].

Thus, the basis for differences that we observed
for various parameters may be contributed to the
sample size and racial differences among the differ-
ent population groups selected by other authors.

If we proceed further with a large sample size,
some of the differences that we observed may be
better explained.

6 CONCLUSION
This study will help the clinician by providing base line data
and to a medico-legal expert to find out the Cranial Index
from Foramen Magnum Index.

For cranial volume measurements, the parameters found
in this analysis such as cranial width and length can be used
to calculate the regression equation, which may be used to
recreate the head shape and the scale of a person where
only a portion of the head or skull with maximum head
breadth is available. Nonetheless, more research works on
larger samples will demonstrate the value of this approach
for deriving cranial volume and celestial indicators from dif-
ferent ethnic groups.
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Table 1. showing the Foramen Magnum Index and Cra-
nial Index ( Mean±S.D.)

Parameters Cranial Index Foramen Magnum Index
120 120

Minimum 62.12 65.29
Maximum 91.13 92.3
Mean 73.82 78.714
S.D. 7.06 5.94

Table 2. showing Correlation coefficient and p-value Of Cranial 
Index and Foramen Magnum Index

N= 120 Cranial Index Foramen Magnum
Index

Cranial Index 1 Corr. Coeff (0.004),
p- value (0.974)

Foramen
Magnum
Index

Corr. Coeff (0.004),
p- value (0.974)

1

r = 0.004 (Weak correlation)
p> 0.05 not significant

Figure 1. showing line and landmarks for Measurement
of Cranial length.
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