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Morphometric analysis of External Occipital Crest
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The external occipital crest is a part of the external surface of the squamous part of Occipital bone, it is otherwise called
the median nuchal line. It extends from external occipital protuberance to foramen magnum. The inferior nuchal line
starts laterally from the middle of crest between the posterior rim of foramen magnum and external occipital protuberance.
The main aim of this study is to measure the distance of external occipital crest and position of starting point of inferior
nuchal line from the posterior rim of foramen magnum and external occipital protuberance.48 unsexed human skulls
were taken from the Department of Anatomy, Saveetha Dental College and hospitals and the distance along external
occipital crest between

a. External occipital protuberance to posterior rim of foramen magnum (AC)
b. External occipital protuberance to the inferior nuchal line (AB) and
C. Inferior nuchal line to the posterior rim of foramen magnum (BC)

was measured using the digital Vernier caliper all data were recorded and analyzed statistically. The average mean distance
of the measurements taken in 48 skulls between the external occipital protuberance to posterior rim of foramen magnum
(AC) was 38.23+5.28 mm, between external occipital protuberance to the inferior nuchal line (AB) was 19.55+3.93 mm
and between the inferior nuchal line to the rim of foramen magnum (BC) was 16.63 + 2.28 mm respectively.Our research
provides morphometric data of external occipital crest of occipital bone which could be a valuable for surgeons to plan
for the cranial base surgeries.

OCCIPITAL BONE, EXTERNAL OCCIPITAL CREST , EXTERNAL OCCIPITAL PROTUBERANCE, INFERIOR
NUCHAL LINE, POSTERIOR RIM OF FORAMEN MAGNUM.
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INTRODUCTION

External occipital crest is seen in the external surface
of the squamous part of the occipital bone. It begins at
external occipital protuberance and moves downwards
to the foramen magnum. It is convex in shape and
present in the middle between the summit of the bone
and foramen magnum. External occipital crest is also
known as median nuchal line. It provides the attachment
to the nuchal ligament. Inferior nuchal line is present
in the posterior surface of occipital bone it is the ridge
extending laterally from either side of the middle of the
external occipital protuberance and foramen magnum,
curving slightly upward. Superior nuchal lines have
very less chance of damage of intracranial venous
penetration(Zipnick et al., 1996). Some cases the external
occipital protuberance shows hyperostosis which gives
horn-like curved appearance to the external occipital
bone(Satyarthee, 2019). In laboratory study of CSM
Medical university they have found that most of the
skulls have shown exostosis from the external occipital
protuberance(Singh, 2012).

The enlargement of external occipital protuberance was
found in the young individuals of ancient times; this same
growth is now found in CT scan of present generation
youngsters (Jacques et al., 2020). Previous research
was done on the occipital bone ,is helpful in the sexual
dimorphism in the archaeological population(Hoover,
2017). Other research was done based on the occipital
bone thickness ,which was an cadaveric (‘Occipital bone
thickness: Implications on occipital-cervical fusion. A
cadaveric study’, 2016). This study helps to know the
variation between the thickness of occipital bone of male
and female (Zipnick et al., 1996). Other few research was
done based on the morphometric and radiologic anatomy
of the occipital bone (Naderi et al., 2001).

With a rich case bank established over 3 decades we have
been able to publish extensively in our domain (Abdul
Wahab et al.,, 2017; Eapen, Baig and Avinash, 2017;
Patil et al., 2017; Jain and Nazar, 2018; J et al., 2018;
Marimuthu et al., 2018; Wahab et al., 2018; Abhinav et
al., 2019; Ramadorai, Ravi and Narayanan, 2019; Senthil
Kumar et al., 2019; Sweta, Abhinav and Ramesh, 2019).
Over the past years various research done by our team
was on Osteology (Choudhari and Thenmozhi, 2016)
(Hafeez and Thenmozhi, 2016)(Kannan and Thenmozhi,
2016)(Keerthana and Thenmozhi, 2016) (Pratha,
Ashwatha Pratha and Thenmozhi, 2016) (Nandhini et al.,
2018)(Subashri and Thenmozhi, 2016), stature estimation
(Krishna, Nivesh Krishna and Yuvaraj Babu, 2016), uses
and ill effects of electronic gadgets (Sriram, Thenmozhi
and Yuvaraj, 2015) (Thejeswar and Thenmozhi, 2015), on
RNA (Johnson et al., 2020) (Sekar et al., 2019), animal
studies (Seppan et al., 2018) and in few other fields
(Menon and Thenmozhi, 2016)(Samuel and Thenmozhi,
2015). There is a lack of much information on the current
topic of morphometric analysis of External Occipital
Crest. The main aim of the study is Morphometric
analysis of External Occipital Crest.
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MATERIAL AND METHODS

Forty-eight unsexed dry human skulls were taken from

the Department of Anatomy of Saveetha Dental College

and Hospitals the distance between

1. Lower end of external occipital protuberance to
posterior rim of foramen magnum.[AC]

2. External occipital protuberance to inferior nuchal
line .[AB]

3. Inferior nuchal line to posterior rim of the foramen
magnum .[BC]

were measured using a digital vernier caliper each skull

was studied separately for the above measurements were

recorded. All data were collected and analyzed statically

and the mean((mm) and range(mm) were tabulated

separately for understanding purposes [Table 1}.

Figure 1: Picture showing anatomical landmarks used to
measure the external occipital crest, A - External occipital
protuberance, B- Inferior nuchal line, C- posterior margin
of Foramen Magnum

RESULTS AND DISCUSSION

The measurements from lower end of external occipital
protuberance to posterior rim of foramen magnum [AC]
was in the range is 25.71 to 50.53mm and its mean was
measured to be 38.23+5.28 mm, The distance between
the external occipital protuberance to inferior nuchal
line [AB] was within range of 10.09 to 28.45 mm and
the mean was 19.55+3.39 mm finally the distance
between the inferior nuchal line to posterior rim of
the foramen magnum [BC] was in range of 12.23 to
20.64mm and mean value is 16.63+2.28mm .from our
study we found that these distance varies from individual
to individual.



The external occipital protuberance for determination sex
in turkish population (Giilekon and Turgut, 2003). The
study found enthesophytes in the occipital protuberance
in 41% of their skull (David Shahar, 2016). We are not able
to find any published research done on morphometric
measurement of external occipital crest, it was found to
be (38.28+5.28 mm) and inferior nuchal line at a distance
(19.55+3.39)mm from external occipital protuberance
and (16.63+2.28)mm from the posterior border of
foramen magnum. From the search of previous research
articles we found articles for the surgical applications
for nuchal ligament (Kadri and Al-Mefty, 2007). Pain in
the external occipital protuberance due to the exostosis
(Marshall, Abela and Eccles, 2015) A non metric study
was done among the Korean population by using external
occipital protuberance for the determination of human
gender (Kim and Han, 2015). Nuchal line can be helpful
for the dissecting superficial muscle and deep muscle
such as muscles of the suboccipital triangle (Campero
et al., 2018) , but we couldn’t find any article related to
the external occipital crest.

Table 1. Range and Mean distance in millimeter of various
measurements

Distance Range Mean Distance
between in mm in mm
External occipital 25.71-50.53 | 38.23+5.28
protuberance to
posterior rim of
foramen magnum (AC)
External occipital
protuberance

to the inferior

nuchal line (AB)
Inferior nuchal line to the | 12.23-20.64 | 16.63 + 2.28
posterior rim of foramen

magnum (BC)

CONCLUSION

10.09-28.45 19.55+3.93

Since most of the research have only done on the
external occipital protuberance and occipital cervical
fusion of the bone, but in our study we have collected
the measurement data for the external occipital crest
and this data would be helpful for the neurosurgeons
to plan for the cranial based surgeries.
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