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SUMMARY: Morphologically the Pterion marks the location of the four cranial bones, viz. frontal bone, sphenoid angle of the
parietal bone, squamous part of the temporal bone and the greater wing of the sphenoid bone. Population-specific differentes ex
position and union of the Pterion. The Pterion is also an important neurosurgical landmark for surgical procedures nalZlaftesio
approach, as it provides wide access to the base of the skull. This study aimed to determine the position and incideameusf the
sutural patterns of the Pterion in a South African population of KwaZulu-Natal. This retrospective study was conductky duil@@ra
dry human skulls (11 females and 25 males) obtained from the Department of Clinical Anatomy at University of KwaZulu-iatal. Eth
clearance obtained from the Biomedical Research Ethics Committee. The morphometric parameters of the Pterion were mgasured usin
a digital Vernier caliper, while the morphological characteristics were examined using Murphy’s classification schemeibe diéterm
any) laterality or sex differences exists. The mean distance of the Centre of the pterion from midpoint of zygoma was ddir/-4.
males and 45.1+/-4.6 mm in females. While the distance from frontozygomatic suture was 32.7+/-4.7 mm and 32.6+/-4.8 mm in males
and females, respectively. Sphenoparietal type of pterion was most prevalent at 55.6 %, followed by the frontotemperahdstellat
epipteric type with an incidence of 27.8 %; 11.1 % and 5.6 %, respectively. No statistically significant difference fateralitgrwere
documented in this study. The present study concluded that the sphenoparietal type of sutural pattern was most prevalent with a
incidence of 55.6 %. While the epipteric type was the least prevalent. The comprehensive data about the position of the Pterion
important to neurosurgeons, forensics scientists and anthropologists.
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INTRODUCTION

Knezi et al. (2020), defined the Pterion as aMduller, 1996; Standringt al, 2016). The joints of the
topographical antero-lateral point on the skull, locateeglvaria are sutural, which ossify in membranes, the bones
superior to the midpoint of zygomatic arch and posterior @ow and leaves the un-ossified sutural membrane to connect
frontozygomatic arch. It is derivative from the Greek ternio the perichondrium (Rahilly & Miller, 1996). The calvaria
“Pteron”, which means wing. It unites the four cranial bongs narrow and may fracture easily (Hussetial, 2010).
viz. frontal bone, sphenoid angle of the parietal bone,
squamous part of the temporal bone and the greater wingldfe Pterion overlies the anterior branch of the middle
the sphenoid bone (Standrietal, 2016). Furthermore, this meningeal artery. This is the most common artery to be
forms the floor of the temporal fossa, and is documented @@maged. When damaged it produces extradural hematoma,
be the weakest part of the skull (Garaeal, 2004). that requires drainage through burr-hole surgery. The Pterion

also present variations in the sutural pattern due to the fusion
The Pterion corresponds to the antero-lateral fontanelle @fconstituent bones. Broca classified three types of Pterions,
neonatal skulls (Williamst al, 1995), by the process of Viz. sphenoparietal type, fusion of the sphenoid and parietal
membranous ossification; the gap is filled by fibrous tissugone, frontotemporal type- cranial fusion of frontal and
usually three months after birth (Broca, 1875; Rahilly &emporal bone and stellate type which is the fusion of all
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four cranial bones (Broca, 1875). In 1956, Murphy (1956) Murphy (1956) reported that variations of the Pterion
expanded the list to include the epipteric/flowers type iare presumably an outcome of a combination of
which a sutural bone is occasionally present in the cengavironmental and genetic elements. Wangl (2006)
Pterion (Fig. 1). suggested that varieties in the sutural patterns of the Pterion
may be a result of genetic variation, subsequently resulting
in population-specific differences. The Pterion also shows
moderate variation and sexual dimorphism, and literary
reports concluded that the location of the Pterion differed
among population groups (Mwachadtzal, 2008; Iknuret

al., 2009; Apinhamsiét al, 2011; Ukohaet al., 2013).

Several surgeons reported that it is essential to be
) familiar with the sutural morphology of the Pterion prior to
Spehoparital Frontotemporal surgical procedure (Kamatt al, 2015). Therefore, this
study aimed to document the position and incidence of
various sutural patterns of the Pterion in the South African
population in KwaZulu-Natal.

MATERIAL AND METHOD

This retrospective study involved 36 dry human skulls
Stellate Epipteric of both sexes (25 males; 11 females) aged between 18-71 years
) ) ) ) ] of age, which was obtained from the Department of Clinical
'(:1'85%) Different variety types of the pterion according to Murphn4t0my at University of KwaZulu-Natal (Nelson R Mandela
' Medical School Campus). Ethical clearance was obtained from
the Biomedical Research Ethics Committee (BE:00002996/
Several authors have studied the sutural morpholog@®21). All data was saved onto a hard drive and stored in a
in different population groups (Table 1). In accordance witltocked cupboard within the Department of Clinical Anatomy.
literary reports, Matsumuegt al (1991), studied the Pterion
formation and variations in 614 Japanese skulls and reporteelection Criteria. Skulls with no bilateral presence of the
that the incidence of epipteric bones is observed to be métterion due to wreckage or synostosis were excluded from
than 10 % in juveniles and adults (Table I). The aforghis study. While skulls with a methodical shape and no
mentioned authors further recorded that the most commdisfigurement or malformation were included in this study.
type was sphenoparietal, which was further classified into
usual (49.8 %), high (19.4 %), low (3.4 %) and narrow (5.Rlorphometric. During the data collection each skull was
%) types. This was followed by the frontotemporal, stellat®riented to the Frankfurt’s plane and all morphometric
and epipteric types, respectively. In addition, the results parameters were measured by the first author, three time to
their study suggested that the Pterion formation is seenansure intra-observer reliability and validity. For the
two phases: with the first phase seen before the occlusiomodrphometric measurements, a small radius circle was
sphenoidal fontanelle and the second phase is when the fudedvn to connect the four cranial bones making up the pterion
Pterion and fusing epipteric bones began after 40 yearsawfd the centre of the circle (COP) was regarded as the centre
age (Matsumurat al, 1991). of the Pterion. Each morphometric parameter was bilaterally

Table I. Prevalence of the sutural patterns of the pterion (in %).

Authors Population Sphenoparietal Frontotemporal Stellate Epipteric
(vear) Group (%) (%) (%) (%)
Mumphy (1956) Australian 732 77 0.7 183
Oguzet al.(2004) Turkish 88 10 0 2
llknur et al. (2009) Anatolian 89.2 36 36 36
Apinhamsitet al. (2011) Thailand 812 11 04 17.4
Ukohaet al. (2013) Nigerian 755 196 18 36
Adejuwonet al. (2013) Nigerian 86.1 8.3 56 0
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measured using a digital vernier calliper, graduated to the last 0.01riMoyphological. The Pterion was classified in
between COP and various anatomical bony landmarks (Fig. 2). accordance with the Murphy (1956) classification
scheme, viz. sphenoparietal, frontotemporal,
epipteric, stellate (Fig. 3).

Statistical analysis Data was analysed using SPSS
(Statically Package for Social Sciences, version
20.0, SPSS. Inc, Chicago IL, USA). Descriptive
statistics were used for this study, viz. Ranksum test,
Braskal-Willis's test, Pearson Chi-squered test and
Fisher's Exact test, to determine if a statistically
significant relationship between the morphometric
and morphological parameters of the Pterion, and
sex and age exist. A P-value of <0.05 was considered
statistically significant.

RESULTS

Morphometry. The mean distance from the COP
to the frontozygomatic suture was 32.6+/-4.68mm,
while the distance from the COP to the mastoid
process was 82.6+/-5.72mm. The COP to the
external acoustic meatus was 65.3+/4.50mm and
lastly the COP to the midpoint of the zygomatic
arch was 44.6+/-4.20mm (Tables Il and III).

Morphology. The results of this investigation
showed that all types of the Pterion were detected
bilaterally in all 100 % cases. The Sphenoparietal
being most prevalent with an incidence of 55.6 %

. - , overall (45.5 % females and 52.0 % males,
Fig. 2. A) Linear distance from COP to zygomatlc arch. B) Linear distant@spectively) (Table 1V). The epipteric and stellate
from COP to Frontozygomatic suture. C) Linear distance from COP l@&d a higher presence in males than in females, with
mastoid process. D) Linear distance from COP to External acoustic meagusincidence of 8.0 % and 1.0 %, respectively (Table

’ IV). Frontotemporal type was present 27.8 % of the

overall sample and was more prevalent in females
(54.5 % in females and 16.0 % in males) (Table
IV). With regards to laterality, the Pterion sutural
make-up was the same in all cases, hence symmetry
was observed for all sutural patterns. There was not
statistically significance difference between the
sutural morphology and laterality (p-value = 1.000)
(Table V).

Validity and Reliability. The Interclass Correlation
Coefficient was used to determine the reliability of
the results. ICC>0.75 for this study.

Fig. 3. Classification of the sutural patterns of the Pterion
according to Murphy (1956) Key: A - sphenoparietal, B -
frontotemporal, C - epipteric, D - stellate.
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Table II. Linear measurements from the COP to the nearest bony landmarks about laterality (in mm).

Sex & laterality Female Male
Left Right Left Right
(N=11) (N=11) (N=11) (N=11)
MZA
Mean+ SD 45.3+4.74 44.8+4.63 43.6£3.49 45314 .46
Median 44.5 45.2 42.6 45.2
Min-Max 40.8-56.1 37.6-50.6 35.9-50.3 34.0-53.9
FZS
Mean+SD 32.35.57 32.9+4.05 31.8+4.88 33.6+4.4
Median 320 321 315 34.0
Min-Max 24.3-42.0 27.6-41.0 22.1-41.6 26.0-45.8
EAM
Mean+SD 64.5+£3.40 67.0+4.92 63.914.55 66.21+4.47
Median 64.6 66.6 63.5 66.3
Min-Max 585-71.3 61.2-754 54.7-73.2 54.4-74 5
MP
Mean+SD 78.716.29 84.0+6.59 81.6+5.01 84.8+4.79
Median 81.7 85.6 819 85.3
Min-Max 67.6-85.2 70.1-92.8 67.5-92.1 70.5-91.3

Table Ill. Morphometric measurements of the pterion about sex (in mm).

Mean+/-SD Oveall Female Male P-value

MZA
Mean 44.6+4.20 45.0+4.58 44.4+4.06
Median(Q1-Q3) 45.0+/-4.58+/- 44.4+/4.06 44.6+4.20 0567
Min-Max 34.0-56.1 37.6-56.1 34.0-53.9

FZS
Mean 32.6+4.68 32.6+4.76 32.7+4.69 0.950
Median(Q1-Q3) 323 321 324
Min-Max 22.1-458 24.3-420 22.1-458

EAM
Mean 65.3+4.50 65.7+4.31 65.1+4.60 0559
Median(Q1-Q3) 65.0 65.1 65.0
Min-Max 54.4-754 585-754 54.4-745

MP
Mean 82.6+5.72 81.3+6.84 83.2+5.12 0.211
Median(Q1-Q3) 825 82.2 82.7
Min-Max 67.5-92.8 67.6-92.8 67.5-92.1

Table IV. Sutural morphology of the pterion (in %).

Morphology Overall FEMALE MALE P-value
(N=22) (N=50)
Right Left Right Left
Frontotemporal 27.8 % 545 % 545 % 16.0 % 16.0 % 0.368
Sphenoparietal 55.6 % 455 % 455 % 52.0 % 52.0 % 1.000
Epipteric 5.6 % 00 % 0.0 % 16.0 % 16.0 % 0.368
Stellate 111 % 00 % 0.0 % 16.0 % 16.0 % 0.368

P-value for the sutural morphology and laterality was 1,000.

DISCUSSION

Many neurosurgeons attest that it is important to kgierional surgeries (Williarat al, 1995). It provides access
familiar with the precise position of the pterion, as the pterida the sylvian fissure, which gives access to the cerebral
is an H-shape suture on the antero-lateral side of the skaslerial circle (circle of Willis) and the middle meningeal
and is often used as a point of surgical entrance duriagtery. Internally the pterions location is from the optic canal
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to the sphenoid ridge, while it is marked externally by than previous studies (Table VI). This study reported the
linear distance from the centre of the pterion to the midpointean distance of FZS was 33.4+/-4.3 mm on the right side
of the zygomatic arch (Kamat al., 2015). and 31.9+/-5.0 mm on the left side, which was higher than
the Nigerian, Indian, Thailand and Kenyan population (Table
Sutural morphology of the pterion. In this study, the VI). However, it was lower in Turkish and Anatolian
sphenoparietal type is the most common to occur, withpmpulation (Table VI).
prevalence of 55.6 % (Table V). This correlated with previous
studies, as the sphenoparietal type was most common across In the current study, the distance between the centre
different ethnic groups, viz. in Nigerians population - 82.bf the midpoint of the pterion to the zygomatic arch was
%-84.81 % (Saxenet al.,, 1988; Asala & Mbajiourg, 1996); 44.4 mm. These results were similar to a study carried out
Asiatic Indian population - 95.1 % (Saxeetal, 1988); by Apinhamsitet al (2011), as the authors concluded that
Northern Indians population — 72.0 % (Aganesal, 1980); the pterion’s external location was 38.5 +/-4.38 mm superior
Australian population 73.2 % (Murphy, 1956) and Japanese the zygomatic arch. Apinhasnat al (2011), further
population 90.4 % (Matsumuedal, 1991) (Table V). These reported that pterion’s position differs across population
population-specific differences may be attributed to ethnicitgroups. Table VIl compares this result with previous studies,
sex, and age (Kamast al, 2015). Frontotemporal sutural the afore-mentioned morphometric parameter was recorded
pattern type had the second highest incidence in the prestenbe 40.0 mm in Nigerian and Turkish population groups,
study (27.8 %), which corroborated the findings of previousnd 38.0 mm in the Kenyan, Thai, and Anatolian population
studies who recorded a prevalence range of 4.35 %-41.1g¥oups. However, in the Indian population it was much
(Table V). This was followed by the stellate type with asmaller (36.0 mm). The frontozygomatic suture is
incidence of 11.1 % in this study, which correlated with thapproximately 32.6 mm in the current study, which was
findings of Kamethet al (2016) (Table VI). The epipteric similar to the previous studies conducted by llkatial
type was least prevalent (5.5 %), which was like the stug2009) and Oghuet al. (2004) in the Anatolian and Turkish
conducted by Ukohat al (2013) (Table V). skulls, respectively (Table VII). This study recorded that the
location of the pterion was highest in the South African,
Morphometry. In the present study, the mean distandarkish and Nigerian population groups. However, it was
for MZA was 45.1+/-4.5 mm and 44.1+/-3.9 mm in rightocated more posteriorly in the Thai, Anatolian, and Kenyan
and left side of the skull, respectively, which was highgropulation groups.

Table V. The morphology of the Pterion in different ethnic groups.

Authors Population group Sphenoparietal Frontotemporal Stellate Epipteric
(%) %) (%) (%)
Mumphy (1956) Australian 732 7.7 0.7 183
Oguzet al.(2004) Turkish 88 10 0
Iknur et al. (2009) Anatolian 89.2 36 36 36
Apinhamsitet al. (2011) Thailand 81 11 04 17.4
Ukohaet al. (2013) Nigerian 75 19.6 18 6.3
Adejuwonet al. (2013) Nigerian 86 83 56 0
Kamathet al. (2016) Indian 79.25 10.25 6.3 4.2
Present study South African 55.55 27.8 111 555

Table VI. The ethnic variation in the position of the pterion with distance in millimetres (in mm).

Authors Population Mean distance +/-SD of the centre of the pterion
Group MZA FZS

Right Left Overall Right Left Overall
Oghuz et al. (2004) Turkish 40.5+39 385425 39.54+32 33.0+4 344+ 39 33.5+4 0
Mwachaka et al. (2008) Kenyan 389435 382435 3855+3.5 303443 304434 304443
Tlknur et al. (2009) Anatolian 38+4 39+ 4 38.5+4 3545 3545 35.545
Apinhamsit ez al. (2011) Thailand 385+4 4 383437 38444.1 31.1244 89 334438 323443
Ukoha et al. (2013) Ni gerian 40.2+0.5 40.1£03 40.4+0.1 27.4+0.7 274+0.6 274+02
Adejuwon et al. (2013) Nigerian 39.1+0.1 38.840.6 3895+04 31.5+0.7 30.8+0.8 31.6x12
Kamath et al. (2016) Indian 30.8+-0.8 355438 33.15823 31.0+4.1 30.92+4.1 303+4.1
Present study South African 451445 44.1£39 44,642 334443 31.9+£50 32.7+4 4
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Table VII. Location of the Pterion according to previous studies.

Author (Year) Location of the pterion(cm)

Gray (1918) 35 am behind and 1.2 cm above FZ suture.

Abrahamset al. (2005) 3.5 cm behind and 1.5 cm above FZ suture (*4 cm above midpoint of zygomatic arch).

Sinnatamby (2006) About 3 cm above the zygomatic arch and 3 cm behind the zygomatic process of the frontal bone
(above the midpoint.

Lumley (2008) 3.5 an posterior and 1.5 cm above the FZ suture.

Moore & Dalley (1999) 2 cm above zygomatic arch and 1cm posterior to the frontal process of the zygomatic bone (3-4 cm
superior to midpoint of zygomatic arch).

Standring (2016) 25 an above zygomatic arch and 2.5 cm posterior to lateral orbital margin.
Present study (2021) 4.4 cm above Zygomatic arch, and 3.26 cm posterior to frontozygomatic arch
CONCLUSION

In this study, sphenoparietal type was bilaterally thBtico de Investigaciéon Biomédica. Los parametros morfométricos
most prevalent sutural pattern of the Pterion. The positiaiel pterion se midieron usando un calibrador Vernier digital,
of the Pterion in an SA population within KwaZulu-Natal ignientras que las caracteristicas morfoldgicas se examinaron usando
approximately 4.40 cm above zygomatic arch and 3.26 c¢hesquema de clasificacion de Murphy para determinar, si existe
posterior to frontozygomatic arch. The findings of the preseﬁ'lguna lateralidad o diferencias sexuales. La distancia media del
study may contribute to the existing knowledge and m ntro del pterion desde el punto medio del cigoma fue de 44,4+/-

it ith ical d d 1 mm en hombres y de 45,1+/-4,6 mm en mujeres. Mientras que
assist neurosurgeon with surgical procedures aroun 5 Glistancia desde la sutura frontocigomatica fue de 32,7+/-4,7 mm

pterion region, such a burr-hole procedure. It may also as§j$ 6+/-4,8 mm en hombres y mujeres, respectivamente. El tipo
forensic scientists in the identification of human remains.ge pterion esfenoparietal fue el mas prevalente con un 55,6 %,

seguido del tipo frontotemporal, estrellado y epiptérico con una
Limitation and Future Recommendations. Aincidencia del 27,8 %; 11,1 % y 5,6 %, respectivamente. En el
limitation of this study was the small sample size; thereforestudio no se documentaron diferencias estadisticamente

it is recommended that future studies investigate a larg@nificativas para el sexo o la lateralidad. Concluimos que el tipo
sample size de patrén de sutura esfenoparietal fue el mas prevalente con una

incidencia del 55,6 %. Mientras que el tipo epiptérico fue el menos

. prevalente. Los datos completos sobre la posicién del pterion son
ACKNOWLEDGEMENTS. | would like to acknowledge importantes para los neurocirujanos, los cientificos forenses y los

the generous support of the National Research Foundatigfopsiogos.

in financing this project. A special thanks to Dr. Partson

Tinarwo for assistance with the statistical analysis, and to PALABRAS CLAVE: Pterion; Abordaje pterional/
my supervisor, Dr Pillay and co-supervisor, Miss Sundik@ateral, Morfometria; Morfologia de la sutura.
Ishwarkumar.

REFERENCES
MAHLALELA, M. G.; ISHWARKUMAR, S. & PILLAY, P. Adejuwon, S. A.; Olopade, F. E. & Bolaji, M. Study of the location and
Estudio anatémico del pterion en una poblacién sudafricana de morphology of the pterion in adult nigerian skulSRN Anat.,
Kwazulu-Natal.Int. J. Morphol., 42(3B859-865, 2024. 2013403937, 2013.

Agarwal, A. K.; Singh, P. J.; Gupta, S. C. & Gupta, C. D. Pterion

. P . formation and its variations in the skulls of Northern India.
RESUMEN: Morfolégicamente, el pterion marca la Anthropol. Anz., 38(4265-9, 1980.

ubicaci'én de los cuatro.huesos craneales: hueso frontal, éngH!:ﬂnhasmit, W.; Chompoopong, S.; Chaisuksunt, V..
esfenoidal del hueso parietal, parte escamosa del hueso temporal ¥thjraphatthanavong, P. & Phasukdee, N. Anatomical consideration
el ala mayor del hueso esfenoides. Existen diferencias especificasof pterion and its related references in Thai dry skulls for pterional
de la poblacién en la posicién y unién del pterion. El pterion es surgical approachl. Med. Assoc. Thai., 94(2p5-14, 2011.
también un hito neuroquirdrgico importante para los procedimientésala, S. A. & Mbajiourgu, F. E. Epigenetic variation in the Nigerian
quirtirgicos en el bordaje pterional/lateral, ya que proporciona un SKulls: sutural pattern at the pteriéast African Med. J., 73(A84-
amplio acceso a la base del craneo. Esta investigacion tuvo como® 1996. _ ) . ) .
objetivo determinar la posicion y la incidencia de los diverso%rog,a’ PInstructions Craniologiques Et Craniometriquésris, Société

. L. . Anthropologie de Paris, 1875. pp.1-203.
patrones suturales del pterion en una poblacion sudafricana,f& . in s Haseena. S. & Prasanna. L. C. Unusual wormian bones at
KwazZulu-Natal. Este estudio retrospectivo se realizo bilateralmente pierion — Three case repodsBiomed. Sci. Res., 2(2)6-8, 2010.
en 36 craneos humanos secos (11 mujeres y 25 hombres) obtenigagr, A.; Mustafa, K. I. & Sinan, B. A comparative study of variation
del Departamento de Anatomia Clinica de la Universidad de of the pterion of human skulls from 13th and 20th century Anatolia.
KwaZulu-Natal. ALa autorizacién ética fue otorgada porel Comité Int. J. Morphol., 27(4).291-8, 2009.

864



MAHLALELA, M. G.; ISHWARKUMAR, S. & PILLAY, P.  Anatomical study of the pterion in a South African population of KwaZulu-NatalJ. Morphol.,42(3B59-865, 2024.

Kamath, V.; Asif, M.; Bhat, S. & Avadhani, R. Astudy on the pterion positiotfCorresponding author:
variation and its neurosurgical implicationk. Anat. Soc. India, Dr. P. Pillay

65(Suppl. 1533-9, 2015. Department of Clinical Anatomy

Matsumura}, G.; Kida, K.; Ichikawa, R. & Kodama, G. Ptgrlon and epipteri chool of Laboratory Medicine and Medical Sciences
bones in Japanese adults and fetuses, with special reference to ti

| :
formation and variation&aibogaku Zasshi, 66(3)62-71, 1991. Oilege.of Health Sciences
Moore, K. & Dalley, A.Clinically Oriented Anatomy4th ed. Baltimore, University of KwaZulu-Natal

Lippincott Williams & Wilkins, 1999. Private Bag X54001
Murphy, T. The pterion in the Australian aborigiAe. J. Phys. Anthropol., Durban
14(2)y225-44, 1956. 4000

Mwachaka, P.; Hassanali, J. & Odula, P. Anatomic position of the pteri@QUTH AFRICA
among Kenyans for lateral skull approactasJ. Morphol., 26(4p31-
3, 2008.

Oguz, O.; Sanli, S. G.; Bozkir, M. G. & Soames, R. W. The pterion i
Turkish male skullsSurg. Radiol. Anat., 26(320-4, 2004.

Rahilly, R. & Mller, F.Human Embryology and Teratolag8rd ed. New
York, Wiley-Liss, 1996.

Saxena, S. K.; Jain, S. P. & Chowdhary, D. S. A comparative study of
pterion formation and its variations in the skulls of Nigerians and
Indians.Anthropol. Anz., 46(1§5-83, 1988.

Standring, SGray’s Anatomy. The Anatomical Basis of Clinical Practice
41st ed. New York, Elsevier, 2016.

Ukoha, U.; Oranusi, C. K.; Okafor, J. I.; Udemezue, O. O.; Anyabolu, A. E.
& Nwamarachi, T. C. Anatomic study of the pterion in Nigerian dry
human skullsNiger. J. Clin. Pract., 16(3325-8, 2013.

Wang, Q.; Opperman, L. A.; Havill, L. M.; Carlson, D. S. & Dechow, P. C.
Inheritance of sutural pattern at the pterion in Rhesus monkey skulls.
Anat. Rec. A Discov. Mol. Cell. Evol. Biol., 288(10%2-9, 2006.

Williams, P.; Bannister, L.; Berry, M.; Collins, P.; Dyson, M. & Dussek, J.
The Skull. In: Williams, P. & Bannister, L. (Eds@ray’s Anatomy
38th ed. London, Churchill Livingstone, 1995. pp.560.

rl;-mail: soobramoneypa@ukzn.ac.za

865



