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Abstract:

Background: The human skull exhibits numerous metrical and non-metrical traits that are important in
anthropology, forensic identification, and anatomical research. Metrical traits involve measurable parameters such
as cranial length and breadth, while non-metrical traits include sutural variations, foramina, and accessory bones.
These features helps in sex determination and population studies.

Aim: To analyze the metrical and non-metrical traits of adult human skulls and evaluate their anthropological
significance.

Materials and Methods: The present osteological study was conducted between 2022 and 2025 in the
Department of Anatomy. Fifty adult dry human skulls of unknown sex were examined. Standard anthropometric
instruments were used for recording cranial length, breadth, height, and cephalic index. Non-metrical traits such
as metopic suture, wormian bones, supraorbital notch/foramen, and accessory foramina were observed and
documented. Data were analyzed descriptively.

Results: The mean cranial length was 176.4 = 6.2 mm and mean cranial breadth was 132.8 + 5.4 mm. The average
cephalic index was 75.3 indicating predominance of mesocephalic skull type. Metopic suture was observed in 8%
skulls. Wormian bones were present in 26% specimens. Supraorbital foramen was seen bilaterally in 42% skulls.
Conclusion: Considerable variation exists in both metrical and non-metrical traits of skull. These findings are
useful in forensic identification, racial classification, and clinical practices involving cranial surgeries.
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Introduction

The human skull is one of the most complex and sig-
nificant structures of the body. It protects the brain
and supports the facial structures. The skull also pro-
vides valuable information regarding sex, ancestry,
and evolutionary adaptations. In anthropology and
forensic medicine, detailed analysis of skull mor-
phology plays a vital role in identification of indi-
viduals [1].

Skull traits are broadly classified into metrical and
non-metrical characteristics. Metrical traits are
measurable dimensions of the skull such as maxi-
mum cranial length, maximum cranial breadth, ba-
sion-bregma height, and cephalic index [2]. These
parameters helps in determining cranial index and
classification into dolichocephalic, mesocephalic,
and brachycephalic types [3].

Non-metrical traits, on the other hand, are qualita-
tive variations that are not easily measured but can
be observed. These include persistence of metopic
suture, presence of wormian bones, supraorbital
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notch or foramen variations, parietal foramina, and
accessory ossicles [4]. Such traits are genetically in-
fluenced and may vary among different populations

[5].

Cephalic index is calculated as maximum cranial
breadth divided by maximum cranial length multi-
plied by 100. It is widely used for racial and anthro-
pological classification [6]. Previous studies have
shown variations in cephalic index across different
geographical regions [7].

Metopic suture is a persistent frontal suture which
normally fuses by early childhood. Persistence in
adults is considered a variation and may mimic frac-
ture in radiological images [8]. Wormian bones are
small sutural bones commonly found in lambdoid
suture. Their presence has clinical relevance in cer-
tain genetic disorders and cranial deformities [9].

Non-metrical traits are also important in forensic an-
thropology as they can indicate population affinity.
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Combination of multiple non-metrical features in-
creases the accuracy of identification [10]. How-
ever, the expression of these traits shows variability
depending upon genetic and environmental influ-
ences.

Many osteological studies were conducted in vari-
ous populations, but regional data before 2024 was
limited. Therefore, present study was conducted to
analyze both metrical and non-metrical traits in adult
human skulls and to compare findings with existing
literature.

This study attempts to provide baseline osteological
data that may contribute to anthropological research
and medico-legal practice.

Aim: To study the metrical and non-metrical traits
of adult human skulls.

Objectives

1. To record and analyze cranial measurements
and calculate cephalic index.

2. To observe the frequency of selected non-met-
rical traits in skulls.

Materials and Methods
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This descriptive osteological study was carried out
in the Department of Anatomy from 2022 to 2025.
Fifty adult dry human skulls of unknown sex and age
were selected from departmental collection.

Inclusion Criteria:

Intact adult skulls
Clearly identifiable anatomical landmarks
No gross deformity

Exclusion Criteria:

e Broken or damaged skulls

e Congenital deformities

e Pathological lesions affecting cranial measure-
ments

Measurements were taken using spreading calipers
and sliding calipers. Maximum cranial length (gla-
bella to opisthocranion), maximum cranial breadth
(euryon to euryon), and basion-bregma height were
recorded. Cephalic index was calculated. Non-met-
rical traits such as metopic suture, wormian bones,
supraorbital notch/foramen, and parietal foramina
were observed visually. Data were tabulated and an-
alyzed using mean and percentage.

Results
Table 1: Metrical Parameters of Skull (n=50)
Parameter Mean = SD Range
Maximum Cranial Length (mm) 176.4+6.2 165-188
Maximum Cranial Breadth (mm) 132.8+54 122-142
Cephalic Index 753+£2.8 70-81

Majority of skulls were mesocephalic (68%), followed by dolichocephalic (20%) and brachycephalic (12%).
Table 2: Non-Metrical Traits Observed (n=50)

Trait Frequency Percentage
Metopic suture 4 8%
Wormian bones 13 26%
Bilateral supraorbital foramen 21 42%
Parietal foramen 9 18%

Wormian bones were most commonly located in
lambdoid suture. Supraorbital foramen was more
common than notch.

Discussion

The present study evaluated both metrical and non-
metrical traits of adult human skulls. The mean ce-
phalic index observed was 75.3, indicating predom-
inance of mesocephalic skull type. Similar findings
were reported in Indian population studies by Shah
et al [7]. Variation in cephalic index reflects genetic
and environmental influences.

Persistence of metopic suture was found in 8%
skulls in our study. Previous authors reported inci-
dence ranging from 5% to 10% [8,11]. Clinically,
persistent metopic suture may be misdiagnosed as
frontal bone fracture in radiographs.
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Wormian bones were present in 26% skulls, mostly
in lambdoid suture. This is comparable with findings
of Berry and Berry [9], who suggested genetic fac-
tors influencing their development. Excessive
wormian bones are associated with osteogenesis im-
perfecta and other cranial disorders.

Supraorbital foramen was observed in 42% skulls.
Knowledge of this variation is important during su-
praorbital nerve block and facial surgeries [12]. Pa-
rietal foramen incidence was 18%, similar to previ-
ous studies [13].

Non-metrical traits are useful markers in population
studies. When used in combination, they provide
supportive evidence in forensic identification [10].
However, limitation of present study includes un-
known sex of skulls and moderate sample size.
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Despite these limitations, present study adds re-
gional osteological data. Combined assessment of
metrical and non-metrical traits improves under-
standing of cranial variability and its applied signif-
icance in anatomy, anthropology, and forensic med-
icine.

Conclusion

The present osteological study demonstrates signifi-
cant variation in both metrical and non-metrical
traits of human skulls. The mean cephalic index in-
dicated predominance of mesocephalic skull type.
Non-metrical traits such as metopic suture, wormian
bones, supraorbital foramen, and parietal foramina
showed variable frequency.

These findings are important in anthropological
classification, forensic identification, and clinical
practice. Accurate knowledge of cranial measure-
ments aids in determining skull type and population
affinity. Awareness of non-metrical traits prevents
misinterpretation in radiology and surgical proce-
dures.

Although sample size was moderate and sex was un-
known, the study provides baseline data for further
research. Future studies including larger samples
and sex differentiation would enhance understand-
ing. Overall, evaluation of both quantitative and
qualitative skull traits remains essential in anatomi-
cal sciences.
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