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of Nairobi during routine dissection. Soft tissues were re-
moved to expose the pterion and asterion. 

Each pterion was classified as sphenoparietal, frontotem-
poral, stellate and epipteric (Figure 1) based on descriptions 
by Murphy (1956). As regards the asterion, the sutural mor-
phology was classified into two: type I (where a sutural bone 
was present) and type II (where a sutural bone was absent). 
Data obtained were analyzed using SPSS 11.5 (Chicago, 
Illinois) software. The Student’s t-test was employed in the 
assessment of side and gender differences. A p-value ≤ 0.05 
was considered significant.

3 Results

3.1 Sutural morphology of the pterion

All types of the pterion were observed. There was a notably 
higher occurrence of the sphenoparietal type (69.4% males, 
60.5% females). The gender differences were statistically 
insignificant (p = 0.062) though epipteric bones occurred 
more in females (Table 1). The stellate and epipteric pteria 
occurred more on the right side while the frontotemporal 
type was more on the left side. The sphenoparietal pteri-
on was equally distributed on both the left and right sides 
(Figure 2). The same type of pterion occurred on both right 
and left sides in the same individual in 78% of the cases. The 
sphenoparietal type occurred more bilaterally.

3.2 Sutural morphology of the asterion

Both type I and II asterions were observed (Figure 3).
type  I asterion was observed in 20% of the cases, the rest 
being of type II variety (Figure 4). Type I asterion occurred 
more in females (81.6%). The gender differences in the prev-
alence of the asterion types were not statistically significant 
(p = 0.078). As regards side differences, type I occurred in 
20% of all the cases on both the right and left sides. Side dif-

1 Introduction

The pterion is a point of sutural confluence seen in the norma 
lateralis of the skull where frontal, parietal, temporal and sphe-
noid bones meet (WILLIAMS, BANNISTER, BERRY et al., 
1998). Four types of pteria have been described (MURPHY, 
1956): sphenoparietal type where the greater wing of sphenoid 
articulates with parietal bone to form letter H; frontotempo-
ral type where the squamous part of temporal articulates with 
frontal bone; stellate type where all bones articulate in the form 
of letter K and epipteric type where a sutural bone is lodged 
between the four bones forming the pterion. The types of pte-
ria have been shown to exhibit ethnic variations (MURPHY, 
1956; OGUZ, SANL and BOZKIR, 2004). 

The asterion on the other hand is the junction of the parietal, 
temporal and occipital bones (WILLIAMS, BANNISTER, 
BERRY et al., 199). Occurrence of sutural bones in this 
craniometric point has been reported to vary among differ-
ent populations (BERRY and BERRY, 1967; KELLOCK and 
PARSONS, 1970). Data on the Kenyan population remains 
scarce yet understanding the sutural morphology of these 
points is important in surgical approaches to the cranial fossae 
(ERSOY, EVLIYAOGLU, BOZKURT et al., 2003). Presence 
of sutural bones at these points may complicate the surgical 
orientation leading to pitfalls (OGUZ, SANL and BOZKIR, 
2004; ERSOY, EVLIYAOGLU, BOZKURT et al., 2003). 

This study aimed at assessing the sutural morphology of 
the pterion and asterion in crania of adult Kenyans.

2 Material and methods

After seeking ethical approval, fifty adult dry skulls 
(31 male and 19 female) and forty formalin fixed cadaveric 
heads (20 male and 20 female) were studied. The dry skulls 
were obtained from the National Museums of Kenya. Those 
that had the 3rd molar erupted were considered adults and in-
cluded in the study. The formalin fixed cadaveric heads were 
analyzed at the Department of Human Anatomy, University 
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ferences were significant in females (p = 0.035) where type II 
asterion occurred more on the left side (84.2%) than the 
right side (78.9%). On the other hand, type I asterion was 
more on the right side (21.1%) than the left side (15.8%). 

4 Discussion

The findings of the present study support and extend 
those of previous studies (Table 2). Although the control of 
the pattern of articulation of bones forming the pterion and 
asterion is not known, genetic factors may play some role 
(WANG, OPPERMAN, HAVILL et al., 2006). The MSX2 
gene, which encodes a home domain transcription factor, 
plays a crucial a role in craniofacial morphogenesis by in-
fluencing fusion of sutures (LIU, TANG, KUNDU et al., 
1999). The basis for the ethnic variations observed could 
be genetic and environmental (ASALA and MBAJIORGU, 
1996).

The high occurrence of the sphenoparietal pterion could 
have an evolutionary basis (LIU, TANG, KUNDU et al., 
1999). Sphenoparietal type is the most common type in 
humans and biped primates such as bonobos, orangutans 
(ASHLEY-MONTAGU, 1933). Furthermore, it has been 
shown that the development of calvarial bones is tightly co-
ordinated with the growth of the brain and requires interac-
tions between different tissues in the sutures (KIM, RICE, 
KETTUNEN et al., 1998). Consequently, the increase in 
brain size in bipeds (ASHLEY-MONTAGU, 1933) may have 
caused morphological changes in neurocranium that led to 
meeting of greater wing of sphenoid and parietal bone.

The present study has shown that the same type of pte-
rion occurs more bilaterally than unilaterally. This is in agree-
ment with the findings among Indians (SAXENA, BILODI 
and MANE, 2003) but differs with that among Turks, where 
the occurrence of a pterionic type varied significantly on the 
left and right sides (OGUZ, SANLI, BOZKIR et al., 2004). 
These differences could be due to the different sample sizes 
used in the studies (Table 2). 

In the present study, type I asterion (sutural bones) oc-
curred in 20% of the cases. This frequency is the highest 

Table 1. Frequency of pterion types observed in males and fe-
males. SP - sphenoparietal; FT - frontotemporal; St - stellate; 
and Ep - epipteric. 

Type of pterion (%)
 SP FT St Ep

Male (n = 94 sides)  69.4 14.5 11.3 4.8
Female (n = 64 sides)  60.5 15.8 13.2 10.5
Total (n = 158 sides)  66.0 15.0 12.0 7.0

Figure 1. Murphy’s classification of the shape of the pterion. 
a) sphenoparietal; b) frontotemporal; c) stellate; and d) epipteric.

Figure 2. Prevalence of pterion types observed on the right and 
left sides. 

Figure 3. Type of asterion observed.

Figure 4. Prevalence of the type I and II asterion among males 
and females.
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Table 2. Frequency of pterion types observed in different populations. SP - sphenoparietal; FT - frontotemporal; St - stellate;  and 
Ep - epipteric. 

Population  N Type of pterion (%)
 SP  FT  Ep St

Australian aborigines (MURPHY, 1956) 388 73 7.5 18.5 1
Turkish males (OGUZ, SANLI, BOZKIR et al., 2004) 26 88 10 2 0
Turks (ERSOY, EVLIYAOGLU, BOZKURT et al., 2003) 300 87.35 3.47 8.98 0.2
Indians (SAXENA, BILODI and MANE, 2003) 203 84.72 10.01 - 5.17
Japanese (MATSUMURA, KIDA, ICHIKAWA et al., 1991) 614 79.1 2.6 17.7 0.6
Kenyans (current study) 79 66.0 15.0 12.0 7.0

Table 3. Prevalence of the asterion in different populations.
Population N Type of asterion (%)

Type I Type II
North Americans (BERRY and BERRY, 1967) 50 12.0 88.0
South Americans (BERRY and BERRY, 1967) 53 7.5 92.5
Egyptians (BERRY and BERRY, 1967) 250 14.4 85.6
Indians-Burma (BERRY and BERRY, 1967) 51 14.7 85.3
Indians-Punjab (BERRY and BERRY, 1967) 53 16.9 83.1
Australian aborigines (KELLOCK and PARSONS, 1970) - 19.8 80.2
Turks (GUMUSBURUN, SEVIM, KATKICI et al., 1997) 302 9.92 90.08
Kenyans (current study) 79 20 80

among other studies (Table 3). The population with findings 
nearer those of the present study is the Australian Aborigines 
(19.8%) while the farthest is South Americans (7.5%). The 
mechanism of formation of sutural bones is not fully under-
stood. Some authors suggest that these bones develop from 
pathological influences such as hydrocephalus (HESS, 1946; 
FINKEL, 1971), while others believe that sutural bones de-
velop from normal processes and are genetically determined 
(MURPHY, 1956; PAL and ROUTAL, 1986). 

In the current study, there were no statistically significant 
gender differences in the occurrence of the asterion. This is 
in agreement with a study on Turks that showed prevalence 
of type I pterion to be 16.66% in males and 12.72% in fe-
males (GUMUSBURUN, SEVIM, KATKICI et al., 1997).

5 Conclusion

Sutural morphology of the pterion and asterion in the 
Kenyan population does not differ from that of other popu-
lations. This data may be of use when planning for surgi-
cal approaches to the cranium through these craniometrical 
points and also when interpreting radiological images.
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