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Introduction 

Asterion is the junction of lambdoid, parietomastoid 
and occipitomastoid sutures and it corresponds to the 
location of the posterolateral fontanelle which closes 
at the end of the first year of the life (1,2,3).  It is 
close related to the location of junction of transverse 
and sigmoid sinuses (2).    

Asterion is a surgical landmark for lateral approach to 
posterior cranial fossa (1,4,5). Vascular, inflammatory, 
neoplastic, or traumatic lesions in the posterior cranial 
fossa are common issues which require surgery (1). 
Surgeons dealing with deep anatomical structures 
must have detailed anatomical knowledge about 
superficial projections of these deep structures. 
Asterion provides a reliable surface point to indicate 
underlying structures.  

Initial burr hole placed before craniotomy is essential 
to prevent large craniotomy and sinus injury. It is also 
necessary for shorter surgery time (1,4,5). Initial burr 

hole and following craniotomy are necessary for 
correct orientation of posterolateral cranial surgery. 
Asterion which is a surface landmark for the 
underlying sinuses can be localized by the aid of 
palpable bony features. Mastoid process, posterior 
end of zygomatic arch, external occipital 
protuberance and lambda are bony features in close 
proximity of asterion. In the present study we 
measured the distance between asterion and each of 
aforementioned bony points. 

Wormian bones are small ossicles which vary in 
shape, size and number. They are found along 
fontanelles and sutures (6). Asterion morphology is 
classified in two types in terms of presence of 
Wormian bones. Wormian bones are visible at the 
asterion in Type 1 while no Wormian bones are found 
in Type 2 (7). Type 1 asterion variations cause 
diagnostic pitfalls in X-rays and lead complications 
during craniotomy. In the present study all samples 
had Type 2 asterion morphology. 
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Asterion is also used in sex and age determination. Its’ 
importance as a craniometric point was evaluated in 
many previous studies (8,9,10).  

Materials and Methods 

Twenty human dry skulls were included in this study. 
20 skulls with known age (18-50 years) and gender (11 
males and 9 females) were evaluated. None of the 
skulls had bony malformations and sign of trauma 
scar. Morphometric characteristics of 40 asterion were 
evaluated on either side of 20 skulls.  

Sex determination in the human skeletal remains has 
based on diagnostic morphological differences 
between the two biological sexes. In this study, supra 
orbital ridge, supra orbital margin, orbital form, 
zygomatic arc, frontal eminence, mastoid process, 
inferior nuchal line, mental eminence and masseteric 
tuberosity on the mandible were morphologically 
assessed for form and shape to determine sex. Age at 
death determination of these skulls was based on 
patterns of cranial obliteration. 

A digital caliper was used for measurements. To 
minimize inter observer errors single researcher 
carried out measurements.  Measurements were taken 
from apex of mastoid process to asterion, from 
posterior end of zygomatic arch to asterion, from 
external occipital protuberance to asterion and from 
lambda to asterion (Fig 1 and Fig 2). Relation of 
asterion to junction of sigmoid sinus and transverse 
sinus was also evaluated. 

Results were analyzed by SPSS 21 for Windows XP 
version, mean and standard deviation were recorded. 

Results 

Mean and standard deviation of all measurements 
were reported on right and left sides.  

Distance between asterion and mastoid process was 
43.65 ± 6.75 mm on the left side and 45.01± 6.04mm 
on the right side. Distance between asterion and 
posterior end of zygomatic arch was 43.97 ± 7.37 mm 
on the left side and 43.95± 7.02 mm on the right side. 
Distance between asterion and external occipital 
protuberance was 62.59 ± 8.83 mm on the left side 
and 54.75 ±5.57mm on the right side. Distance 
between asterion and lambda was 81.40 ± 7.36 mm 
on the left side and 82 ± 4.96 mm on the right side.  

In 84 % of the cases asterion was at the junction of 
transverse and sigmoid sinuses. In 12% of the cases 
asterion was below the junction of transverse and 
sigmoid sinuses. In 4 % of the cases asterion was 
above the junction of transverse and sigmoid sinuses.  

Discussion 

Asterion is the articulation site of occipital, parietal 
and temporal bones. It is a common center of interest 
for anatomists, neurosurgeons, radiologists, 
anthropologists and forensic experts. 

Madodin et al studied sex determination on mastoid 
triangle. Mastoid triangle is an area on the side of the 
skull bounded by imaginary lines interconnecting 
three craniometric points: porion, asterion and 
mastoid. It is used by forensic experts and is 
dimorphic among males and females. Asterion forms 
the posterior superior angle of this sexually dimorphic 
triangle (8). Blessing et al also studied sex 
determination using mastoid triangle on Nigerian 
population. Their result indicating mastoid triangle as 
a sexually dimorphic parameter was in consistent with 
the result of Madodin et al (10). Orish et al developed 
another triangle for sex determination called IAO 
(Inion-opistocranium-asterion) triangle. IOA triangle 
is located on the posterolateral aspect of the skull. 
They concluded that IAO triangle showed high level 
of sexual dimorphism (9). Determination of sex from 
skull is of great interest for scientists. There for 
various craniometric points and measurements were 
studied by researches along history. Asterion is 
common point for different anthropometric 
techniques. In the present study sex determination of 
the samples were made. Of the 20 skulls in our study 
11 were male and 9 were female. 

Because asterion is a surgical landmark for transverse 
sinus surgery, its variations were studied many times 
by researches. Asterion is one of the sites including 
Wormian bones which vary in shape, size and number 
(6, 11, 12, 13). Neurosurgeons should be careful when 
forming burr hole during posterolateral surgical 
approach to cranium because of the high incidence of 
Wormian bones in asterion (6). In the present study 
there was no Wormian bone in our samples. Sudha et 
al classified asterion morphology in two types in 
terms of presence of Wormian bones. Wormian 
bones are visible at the asterion in Type 1 while no 
Wormian bones are found in Type 2. They indicated 
Type 1 asterion incidence 8.6% on the right side, 
6.6% on the left side and 1.6% bilaterally (7). 
Havaldar et al compared types of asterion between 
gender cathegories. Type 1 was 18.25% in males, 
20.59% in females and 19.2% in total, Type II was 
81.75% in males, 79.41% in females and 80.8% in 
total (14).  Singh reported Type 1 prevalence 16.36% 
in the study performed on Indian dry skulls (15). 
Basnet et al reported Type 1 prevalence 74.4% in 
their study including 176 hemicraniums (16). 
Wormian bones at asterion may resemble fracture ın 
X-rays.  Radiologists  should keep  Type 1 asterion  in  
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              Distance between asterion and posterior end of 
zygomatic arch  
              Distance between asterion and mastoid process 

mind to prevent misdiagnosis. In our samples all 
asterions had Type 2 morphology. In their study 
Deepak et al reported that Type 2 was more common 
than Type 1 (20). Ahad et al also studied the presence 
of Wormian bones in asterion. They revealed Type 2 
incidence 68% (21). Study of Ahad et al, study of 
Deepak et al and the present study are identical in 
terms of asterion type. 

Asterion is a reliable landmark for proper craniotomy. 
Location of asterion is of critical importance in 
posterior cranial fossa and posterolateral cranial base 
surgery (17). Burr hole formation and following 
craniotomy is the first step of surgical approach 
which prevents complications and long surgery time 
(1,4,5,17). Underlying asterion is the junction of 
transverse sinus and sigmoid sinus and overlying 
asterion is scalp (2,17). Surgeons use palpable bony 
landmarks for proper orientation of asterion location. 
There are studies in the literature determining these 
bony features (1,17,18). Leon et al determined safety 
zone by four points and a plane: root of zygomatic 
arch, suprameatal spine, apex of mastoid process, 
external occipital protuberance and Frankfurt 
horizontal plane. Lambda which was included in our 
study was not mentioned in the study of Leon et al. 
Suprameatal spine and Frankfurt horizontal plane 
were not included in the present study. Leon et al 
found the distance between external occipital 
protuberance and asterion 61.51± 7.44, distance 
between posterior end of external occipital 
protuberance and asterion 54.74± 4.46, distance 
between asterion and apex of mastoid process was 
51.53± 4.97. Right and left sided distances were not 
mentioned in details. In the present study we  

 

 
           Distance between asterion and lambda 
           Distance between asterion and external occipital 
protuberance 

measured the distances either on right and left sides 
(18). This point is an additional value of our study.  

Underlying asterion is the junction of transverse sinus 
and sigmoid sinus. Surface projection of sinuses 
should be known to prevent laceration. Çırpan et al 
suggested that surgical approach through the zone 10 
mm superior and 10mm inferior to asterion carries 
high risk to damage sigmoid sinus and transverse 
sinus (22). Relation of junction of sigmoid and 
transverse sinuses were previously studied in study of 
Leon et al. They found that junction of transverse and 
sigmoid sinuses was located at the asterion in 82.4% 
of the cases, above the asterion in 12.5% of the cases 
and below it in 5.1% of the cases (18). Mwachaka et al 
concluded that majority of the cases had junction at 
asterion in their data. They presented only one case 
having transverse-sigmoid sinus junction located 
below asterion (17). Our data was in consistent with 
the literature in terms of relation between asterion 
and junction of sinuses. 

Asterion is the essential point to indicate safety zone 
for surgical approach and to determine sex and age. It 
is of great interest of anatomists, anthropologists, 
forensic experts, radiologists and neurosurgeons. 
Asterion is a reliable landmark which indicates surface 
projection of sigmoid and transverse sinuses.Its 
location should be known to prevent laceration of 
dural sinuses during surgery. Present study carried on 
dry skulls will give idea to scientists for the future 
studies.  
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