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For approximately 2 centuries, the estimation of 
ancestry, sex, and age from skull measurements has 
been one of the issues of anthropology. The book 

published by Krause in 1879 provides the first known 
detailed definition in literature of skull measurements 
(as height of the whole head-front side, height of the 
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ABS TRACT For approximately 2 centuries, the estimation of ances-
try, sex, and age from skull measurements has been one of the issues of 
anthropology. Since the first studies of skull thickness in 1879, mea-
surements were first made with calipers, and then with technological 
developments over time are also now made with X-rays, computed to-
mography examinations, ultrasound and magnetic resonance imaging. 
Skull thickness was used for several clinical purposes in medicine, such 
as determining the most suitable area for bone grafts, deciding on the 
appropriate area in the temporal bone for hearing aid application, mon-
itoring changes in bone thickness in various diseases and treatments, 
etc. It has also been used for forensic identification, and to explain the 
mechanism of skull fractures in forensic medicine, although it was de-
scribed in a limited number of articles. The aim of this study is to make 
a detailed literature review of the historical development of skull thick-
ness measurement techniques, including the use of skull thickness mea-
surements in forensic identification and skull fracture mechanism. It 
can be foreseen that skull thickness will be an indispensable part of 
forensic identification, especially in skeletons, together with the map-
ping method, an example of which has been carried out. Likewise, there 
is no doubt that measuring the thickness of the regions where the frac-
ture lines pass in the skulls and the bone density of these regions by 
scintigraphy and combining them with the 3D Finite Element Model 
will lead to new ideas about the mechanism of fracture formation. 
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ÖZET Yaklaşık 2 yüzyıldır kafatası ölçümlerinden; soy, cinsiyet ve yaş 
tahmini, antropolojinin konularından biri olmuştur. 1879 yılındaki ka-
fatası kalınlığı üzerine gerçekleştirilen ilk çalışmalardan bu yana önce 
kumpas yardımı ile ölçümler yapılmış, daha sonraki zamanlarda tek-
nolojinin gelişmesi ile birlikte X ışını, bilgisayarlı tomografi, ultraso-
nografi ve manyetik rezonans görüntüleme gibi radyolojik teknikler de 
kullanılmaya başlanmıştır. Kafatası kalınlığı; tıpta kemik greftleri alımı 
için en uygun alanın belirlenmesi, işitme cihazı uygulanması için tem-
poral kemikteki en uygun alana karar verilmesi, çeşitli hastalık ve te-
davilerde kemik kalınlığındaki değişikliklerin izlenmesi gibi çeşitli 
klinik amaçlar için kullanılmıştır. Ayrıca sınırlı sayıda makalede tanım-
lanmış da olsa adli tıpta adli kimlik tespiti ve kafatası kırıklarının me-
kanizmasını açıklamak için de kullanılmıştır. Bu çalışmanın amacı, 
kafatası kalınlığı ölçümlerinin adli kimliklendirme ve kafatası kırılma 
mekanizmasında kullanımı da dâhil olmak üzere kafatası kalınlığı ölçüm 
tekniklerinin tarihsel gelişimi hakkında ayrıntılı bir literatür taraması 
yapmaktır. Özellikle iskelet formunda bulunan cesetlerde, yakın bir ge-
lecekte kafatası kalınlıklarının, bir örneği gerçekleştirilmiş olan harita-
lama metodu ile birlikte adli kimlik tespitinin vazgeçilmez bir parçası 
olacağı öngörülebilir. Aynı şekilde, kafataslarındaki lineer kırıkların 
geçtiği bölgelerin kalınlıklarının ve bu bölgelerin kemik yoğunluğunun 
sintigrafiyle ölçülmesi ve bunun 3D Finite Element Model ile birleşti-
rilmesinin, kırığın oluşum mekanizması hakkında bugüne kadar tanım-
lananların ötesinde yeni fikirlere yol açacağından şüphe yoktur. 
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whole head-back, length of the skull from the fore-
head to the occiput, width of skull-parietal diameter, 
width of skull-temporal diameter, horizontal circum-
ference of the skull, height of the face from the bridge 
of the nose to the chin, width between the cheeks, 
width in front of the ears and thickness from the tip 
of the nose to the ear).1 In the following years, skull 
thicknesses were used for several medical purposes, 
such as determining the most suitable area for bone 
grafts, deciding on the appropriate area in the tempo-
ral bone for hearing aid application, following the 
bone changes of patients with skeletal Class II and 
Class III malocclusions or skeletal deep bite, moni-
toring patients with spontaneous cerebrospinal fluid 
leakage, investigating the effects of bone thickness 
on electroencephalography, tracking the changes in 
bone thickness increase in patients with severe blood 
dyscrasias and hyperplasia of the red marrow, and in-
vestigating the relationship between epilepsy and 
dolantin therapy.2-15 

Skull thickness has also been used for forensic 
identification and in forensic medicine. Several stud-
ies have reported the use of skull thickness for the de-
termination of ancestry, sex, age, and the comparison 
of bony details.16-35 Moreover, these values have been 
evaluated in terms of the mechanisms of skull frac-
ture formation in several studies.36-47  

The aim of this study was to make a detailed lit-
erature review of the historical development of skull 
thickness measurement techniques, including the use 
of skull thickness measurements in forensic identifi-
cation and skull fracture mechanism. 

 ThE hIsTORICaL DEVELOpMENT Of  
sKuLL ThICKNEss MEasuREMENT 
TEChNIquEs  

In the 19th century, various measurements and defi-
nitions were made on the skull. Although these meas-
urements did not initially include skull thickness, the 
definitions included thicknesses in various regions of 
the skull.1,48-54 The first known definition of skull 
thickness in the literature was made by Kraus in 
1879.1 The first known detailed study of skull thick-
ness in the literature was reported in 1882 by Ander-
son, who took measurements at 11 points with 
calipers on 154 cadaver skulls and recorded frontal 

eminence and the weight of the brain.54 Although no 
relationship was found between the weight of the 
brain and the thickness of the skull, he suggested that 
this would not affect the view that the skull thickens 
when the brain shrinks. Measurements of the thick-
ness of 445 dry skulls were taken by Todd in 1924 
using calipers.16 He stated that cranial thickness in-
creased slightly until about sixty years of age, but 
there was no evidence of any change later, and it was 
not possible to determine the actual thickness because 
cranial thickness was related to many variables, and 
cranial thickness was related to skull type and scalp 
thickness. 

In 1941, Twiesselmann took measurements at 12 
points on the dry skulls of 200 Parisians and 200 
Brussels residents and defined skull thicknesses and 
compared them with each other.55 

In 1966, Hansman measured the interorbital dis-
tances and skull thickness in the lambda, from an-
teroposterior (AP) and lateral skull X-rays of 
individuals aged between 0 and 25 years to establish 
percentile standards to help determine the growth 
process in children.18 

In 1979, Ivanhoe measured human skull thick-
ness on temporal squamas, cerebellar fossas, zygo-
matic arches, frontal bosses, midfrontal, bregma, 
parietal bosses, obelion, lambda, pterion, asterion and 
cerebral fossas in some northern hemisphere popula-
tions directly with osteometric calipers.56 

In 1985, Pensler and McCarthy measured skull 
thickness at selected points in 200 fresh adult cadavers 
for the determination of potential calvarial donor sites.5  

With the aim of determining appropriate calvar-
ial graft donor sites in 1989, Sullivan and Smith 
measured skull thickness with calipers (1) 3 cm lat-
eral from the sagittal midline and 2 cm posterior to 
the coronal suture, and (2) in the midline 2 cm infe-
rior to the lambdoidal suture.57 

In 1990, Ishida and Dodo measured skull thick-
ness on the frontal eminence (left-right), parietal em-
inence (left-right), bregma and lambda of the skulls 
of 105 males and 47 females ranging in age from 17 
to 90 years.58 The results were compared with those 
from the Neolithic Jomon series (35 males, 20 fe-
males). 
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In 1997, Hwang et al. measured the thickness of 
88 parietal bones of 44 people using calipers in order 
to find the most suitable area for bone grafts from 
the parietal bone.2 The thickness of the posterome-
dial region of the parietal bone, which is the thick-
est part close to the lambda, was found to be on 
average 6.67 mm, and the thickness of the thinnest 
part towards the anterolateral direction was 4.73 mm 
on average. 

In 2003, Jung et al. measured the regional thick-
ness of the parietal bone using calipers on 47 Korean 
adult skulls to clarify the clinical use of parietal bone 
graft in maxillofacial reconstruction.4  

One of the most comprehensive studies in this 
field was conducted by Moreira-Gonzalez et al. in 
2006.20 They performed measurements at a total of 
40 points with digital calipers on the frontal, occipi-
tal and parietal bones in the calvaria of 281 skulls. 
The average thickness of the skull was found to be 
6.32 mm (minimum 5.3 mm maximum 7.5 mm), a 
statistically significant increase in thickness was ob-
served towards the posterior parietal bones, and the 
change was not related to age. In addition, the thick-
est area of the skull was found to be the parasagittal 
posterior parietal area in male skulls and the poste-
rior parietal region in the middle of the sagittal and 
superior temporal lines in female skulls. Moreira-
Gonzalez et al. stated that the differences between 
male and female skulls reached greater values to-
wards the back of the parietal bones.20 

 BEgINNINg TO usE RaDIOLOgICaL 
TEChNIquEs IN MEasuREMENT Of 
sKuLL ThICKNEss 

Although skull thickness measurements were initially 
made using calipers on dry skulls, radiological stud-
ies have also been used in this area since the 1930s. 
In 1931, Broadbent developed the roentgenographic 
technique (Bolton-Broadbent technique) in order to 
take cephalometric measurements for orthodontic 
purposes in living people.59 Broadbent suggested the 
possibility of making accurate determinations of 
changes in the living head that may be due to devel-
opmental growth using a standardized roentgeno-
graphic technique. This improved roentgenographic 

technique allowed the visualisation of craniometric 
landmarks of the face and the cranial base of a living 
person. This craniometric technique had the decided 
advantage of not having to determine the areas in the 
cranial base that show no change between certain 
ages seen in roentgenograms, thereby providing a 
very accurate method of measuring changes in the 
teeth, jaws and face. 

In 1953, Roche who was inspired by Broad-
bent’s technique, measured skull thickness on the 
midway between nasion and on the bregma, and on 
the nasion, vertex, lambda and euryon.17 This study 
was planned as a cross-sectional study, and a total of 
32 white American children, 14 boys and 18 girls, 
who participated in the study, were X-rayed at 3-
month intervals in the first year, at 6-month inter-
vals between the ages of 1-5 and annually until the 
age of 21. These radiographs were all taken under 
standardized conditions using the Bolton-Broadbent 
cephalometer and the measurements made on them 
had all been corrected for the known expansion 
amount equal to the measurements obtained from dry 
skulls.  

In an extensive radiological study in 1975 by 
Adeloye et al., skull thickness was examined with 
measurements 3 cm in front of the coronal suture, 3 
cm behind the coronal suture, 3 cm above the lamb-
doid suture and 3 cm below the lambdoid suture on 
normal plain skull radiographs of 300 black and 200 
white Americans.19 It was stated that “both races had 
a rapid increase in skull thickness in the first two 
decades of life. Subsequently, a small increase was 
observed, with a peak between the ages of 50 and 60 
years. Sex differences varied, but females in both 
races in certain age groups had significantly thicker 
parietal and occipital bones than males. The frontal 
bone was thicker in white men than in blacks, and the 
parieto-occipital bone was thicker in blacks than in 
whites”. 

In 1988, Letts et al. reported that the skull thick-
ness measured by computed tomography (CT) scan in 
children under the age of 6 years ranged from 1.1 mm 
to 4.3 mm.60 

In 1994, Koenig et al. measured skull thickness 
(on two-thirds of the distance from the external au-
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ditory meatus to the sagittal suture) on the cranial 
CTs of 96 patients aged 0-21 years to determine the 
appropriate bone graft donor area in children.61 They 
stated that the growth velocity of increasing thick-
ness of the parietal bone decreased with increasing 
age. 

Studies on bone thickness measurements with 
CT were previously aimed at measuring the cortical 
layers of bones other than the skull, such as the femur, 
radius, and vertebrae.62 In 1998, Newman et al. stated 
that for CT studies, the thickness and density of a thin 
structure will depend on the accuracy of the CT meas-
urement, spatial resolution and pixel size.62 It was 
also stated that the non-homogenous nature of the 
bone and surrounding structures with different CT 
numbers were obstacles to accurate measurement of 
skull thickness measurements. In 1999, Prevrhal et 
al., stated that a definition below the level of 10% 
change in cortical width was unsatisfactory in bones 
with a cortical shell thinner than 1.2 mm.63 They de-
termined that changes in cortical thickness can only 
be evaluated if the change is very large or if the meas-
ured bone is of sufficient thickness. In a study by 
Dougherty and Newman in that same year, the imag-
ing process was simulated by combining experimen-
tally determined point spread functions with 
rectangular and Gaussian profiles, for various field 
of view or pixel sizes and reconstruction kernels.36 
The simulations successfully explained the reported 
overestimation of thickness and underestimation of 
density when imaging thin structures. Dougherty and 
Newman suggested that the average value of the peak 
CT numbers measured along the medial axis of the 
cortical shell be adopted as an index of cortical shell 
strength for circumventing some difficulties.36 

Tellioğlu et al. measured skull thickness with CT 
in 2001 to determine the best bone graft donor site 
from the skull.3 Measurements were taken on 33 right 
and 31 left parietal bones with micrometer and CT 
from five points on each, and the micrometer and CT 
measurements were determined to be compatible. 
The X-shaped area where the cranial thickness was 
measured was located 3 cm lateral of the junction be-
tween the anterior two-thirds of the sagittal suture and 
the posterior third, and 5 measurements were taken 
from the anterior and posterior ends of this X and its 

center. In the first known skull measurements made 
with CT, the mean thickness of the right parietal bone 
(n=33) was measured as 5.66±1.28 mm with the mi-
crometer and as 5.80±1.32 mm with CT. The mean 
thickness of the left parietal bone (n=31) was meas-
ured as 5.83±1.15 mm with a micrometer and as 
6.10±1.13 mm with CT. 

In 2001, Ruan and Prasad developed four de-
tailed head models for finite element analysis, 
based on ultrasound (US) measurement of seven 
skull specimens and previous data reported in the 
literature.37 

In 2003, Prevrhal et al. stated that accuracy er-
rors in CT-based cortical thickness measurements can 
be well resolved with computer models containing 
limited in-plane and inter-plane resolution effects.64 It 
was reported that there were some errors in the meas-
urement of cortical thickness in the spine for it had 
lower true cortical thickness; whilst accurate cortical 
thickness measurement in the femoral neck could be 
achieved due to a thicker cortical shell. 

In 2004, Deck et al. presented an improved head 
3D Finite Element Model (FEM) with a detailed skull 
geometry, including skull thickness variation and 
anatomically reinforced beams.41 In 2006, Raul et al. 
defined the use of an adult FEM of the head, namely, 
the ULP model, to study the consequence of two fall 
scenarios.42 This model was developed in 2008, taking 
into account the different thickness of the skull and 
thereby providing the possibility of studying the con-
sequence of head impacts and allowing skull fractures 
to be predicted with greater accuracy.44 

In 2006, Stölzel et al. measured the thickness of 
the temporal bone behind the auricle using both CT 
and US in order to find the most suitable area to place 
a hearing aid, and it was reported that the mean bone 
thickness was 5.2 mm on CT and 4.2 mm on US.6 

In 2007, Li et al. analyzed the AP length and 
width of the skull of 3,000 living people and the 
thickness of the frontal, parietal and occipital bones 
on CT at 10 points.32 The mean thicknesses of the 
frontal, parietal and occipital bones were determined 
to be 6.58 mm, 5.37 mm and 7.56 mm in males, and 
7.48 mm, 5.58 mm, and 8.17 mm in females, respec-
tively. 
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In 2008, Chompoopongkasem et al. measured 
thickness in 65 adult Thai cadaver skulls aged >20 
years (34 male and 31 female) using a micrometer 
and three-dimensional CT in order to determine the 
optimal donor area for bone grafting.65 These meas-
urements were taken from a total of 18 points (9 right 
side, 9 left side) in the parietal bone, and the thickness 
of all parietal bones was reported to be 6.68 mm. In 
that study, it was concluded that the results of meas-
urements made on three-dimensional CT were ac-
ceptable and compatible with the results of 
measurements taken with a micrometer. 

In the same year, Hatipoglu et al. stated that de-
termining the sex, body mass, and age from the skull 
of a person was of critical importance in forensic 
medicine and anthropology.21 A total of  179 skulls of 
cases aged 4-85 years were examined using magnetic 
resonance imaging to investigate whether there is a 
relationship between the measurements (diploeic 
bone thicknesses measured from glabella, bregma, 
lambda, opisthocranion and euryon regions and 
lengths of glabella-opisthocranion, vertex-basion, eu-
ryon- euryon, basion-opisthion) and the characteris-
tics of the person (sex, age and body mass index). 

In 2009, Tretbar et al. determined the skull thick-
ness with two consecutive caliper measurements at 3 
different points on 16 human skulls kept in formalde-
hyde, then repeated these measurements with 3 dif-
ferent ultrasonography (USG) methods from the 
same points.66 It was stated that the measurements of 
skull bone thickness are feasible with A-mode USG 
using the SonoPointer. 

In 2010, Federspil et al. measured the thickness 
of 28 adult cadaver temporoparietal bones kept in 
formaldehyde using calipers, CT and SonoPointer 
USG for screening before hearing aid application.7 
These measurements were applied at a point (BAHA 
point) on the temporoparietal bone located 55 mm 
from the center of the outer ear canal, and 30 mm 
above the horizontal plane as defined by the zygo-
matic process. The average thickness at the BAHA 
point was measured as 6.0 mm (SD, 1.9 mm) with 
calipers. The measurements obtained with CT were 
differed by 0.05 mm from the measurements with 
calipers, and the measurements obtained with Sono-

Pointer USG differed by 0.3 mm from the measure-
ments with calipers.  

In 2015, Delye et al. conducted a pilot study with 
3D FEM of 187 patients aged 0-20 years, with the 
aim of creating a normative database for age-specific 
3D geometric data, bone density and bone thickness 
of the developing skull.47 Although the aim was to 
provide automatic definition of patient-specific nor-
mative target values with this database and to gener-
ate data for objective long-term follow-up in 
craniosynostosis surgery, the future use of this data-
base in forensic identification cannot be ignored. 

In 2020, Domenech-Fernandez et al. measured 
the skull thickness at 8 points on CTs of 139 children 
aged 0-17 years in order to determine the appropriate 
point for secure pin placement in halo fixation.26 It 
was stated that from birth to skeletal maturity, left lat-
eral thickness increased significantly less, compared 
with antero-lateral, posterior, postero-lateral and mid-
line anterior thicknesses. At the end of growth, the 
thickest and thinnest points of the vault (absolute 
value) were found at the posterior, and right and left 
lateral measurement sites, respectively. Children aged 
<4 years exhibited the highest variability in antero-
lateral and posterolateral skull bone thickness, with 
thickness <3 mm observed in 85% and 92% of cases, 
respectively. 

 sTuDIEs TO INVEsTIgaTE ThE 
RELaTIONshIp BETWEEN sKuLL 
fRaCTuREs aND sKuLL ThICKNEss 

In 1970, Hodgson et al. investigated the fracture be-
havior of the frontal bone of the skull against cylin-
drical body surfaces.40 

In 1982, Got et al., examined 146 cadaver skulls 
and revealed the dominant effects of skull thickness 
and mineralization on fracture formation.39 

In 1993, Law examined more than 20 samples 
taken from a dry skull by piercing at 27 points.43 Law 
suggested that the presence and absence of cancel-
lous bone affects bone resistance. Temporal bone 
samples without a cancellous layer have higher re-
sistance values, although they are among the thinnest 
samples, and the absence of cancellous bone signifi-
cantly increases resistance compared to bone samples 
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with a cancellous bone layer. Law stated that “there 
is an increase in both the compact and cancellous tis-
sue of the bone as the thickness of the skull increases, 
and the resistance is less in thicker skulls due to the 
rate of relative increase in the cancellous tissue”. 

In their work with US measurement in 2001, Ruan 
and Prasad reported fracture mechanism.37 Several 
forehead impacts were simulated to assess the effect of 
skull thickness on skull and brain responses, then skull 
and brain iso-stress curves were created to examine the 
threshold of skull fracture and reversible concussion, 
and the results of the models were compared with ex-
isting skull fracture data. As the skull thickness in-
creases, there is an increasing protective effect for the 
skull and the brain. This increase in protection was 
found to be more pronounced for skull fracture than for 
reversible jolting, which shows asymptotic behavior. 
When the asymptotic behavior of the skull and brain 
iso-stress curves between 8 and 9 ms was multiplied, it 
was seen that the threshold of skull fracture increased 
with decreasing duration of strokes regardless of skull 
thickness, and similarly, the concussion threshold in-
creased with a shorter duration of action. 

In 2007, Delye et al. investigated whether an en-
ergy failure level applies to skull fracture mechanics 
in 18 unembalmed post-mortem human heads under 
dynamic frontal loading conditions.38 There was 
shown to be a significant correlation between the api-
cal strength of the skull at the onset of fracture and 
the bone thickness of the object’s impact site. 

In 2009, Mahinda and Murthy measured skull 
thickness from 10 points in 76 autopsy cases.34 The 
importance was emphasized of skull thickness in the 
development of skull fractures and intracranial hem-
orrhage, but it was also stated that this should be con-
firmed by future studies.  

In the same year, Raymond et al. examined 7 un-
embalmed skulls, and stated that the thickness of the 
scalp and skull, as well as the kinetic energy of the 
impacted object, played a role in the formation of 
skull fracture.45 

From the study of a model in 2013, Hamel et al. 
revealed that impact velocity and surface, and skull 
cortical thickness and density were effective factors 
in the occurrence of skull fractures.46 

 sTuDIEs ON ThE usaBILITY Of 
sKuLL ThICKNEssEs IN pERsONaL 
IDENTIfICaTION 

In 1998, Ross et al. measured a total of 165 autopsy 
specimens, 58 females and 122 males, but no con-
clusions could be drawn to support previous studies 
of increased head thickness with age, except those as-
sociated with hyperostosis frontalis interna.30 They 
observed different trends in skull thickness in females 
and males. Skull thickness in females, particularly in 
the frontal region, showed a steady increase with age 
and a sudden increase around 65 years of age, while 
in males a steady decrease with age was seen. They 
stated that future research on skull thickness will 
broaden the knowledge of human variation and may 
be useful in forensic practice. 

In 2011, Novakovic et al. measured the temporal 
bone thickness of 195 adults on 100 CT scans to de-
termine bone thickness in hearing aid surgery.8 Cra-
nial thickness was greater in males at the level of the 
external auditory canal and at 1 cm above, whereas it 
was significantly greater in females than males at 5 
cm above the external auditory canal level. 

In 2012, Smith et al. described an automated 
analysis for measuring skull thickness and density on 
CT in 300 patients aged between 0 and 18 years.22 
With this method, it was observed that both bone 
thickness and density increased with age. 

In 2014, Baral et al. measured skull thickness 
from 9 points in the frontal, parietal and occipital 
bones with CT in 100 people aged >20 years.23 Aver-
age bone thicknesses were 5.8 mm in the frontal 
bone, 5.4 mm in the parietal bone and 8.6 mm in the 
occipital bone, with no difference detected between 
the right and left sides, and genders. 

In the same year, Voie et al. collected the CT 
scans of calvaria from 51 human corpses.67 These 
were analyzed in silico using more than 2,000 meas-
urement sites per skull. In these areas, individual and 
combined thickness and density calculations were 
made for the three skull layers, and the skull surfaces 
were mapped parametrically. It was stated that the 
density and thickness vary widely over the skull sur-
face of a person and different persons, and it was sug-
gested that the spatial distribution of skull thickness 
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and density could create a unique pattern for each 
skull. Finally, the parametric mapping of the skull 
measurements was reported to be individual unique 
identifiers. 

In 2018, Farzana et al. measured skull thick-
nesses at 9 points on the cranial CT scans of 52 males 
and 52 females, and found no difference in frontal 
bone thickness between the 2 sexes.35 However, it 
was stated that the posterior parietal bone and the an-
terior and middle occipital bone were significantly 
thicker in females than males. 

In a study conducted in Nepal by Thulung et al. 
in 2019, skull thicknesses at 4 points were measured 
with CT in 100 people (51 males, 49 females; 57 
Caucasian, 43 Mongolian) aged 15-50 years.25 The 
results of that study showed no significant difference 
between the sexes or ethnic groups in terms of skull 
thickness. 

 CONCLusION 
In this review, it was seen that the skull thickness val-
ues serve many clinical purposes, such as determin-
ing the most suitable bone graft donor site on the 
skull, finding the most appropriate location where 
hearing aids could be placed, monitoring various dis-
eases, and following some diagnostic and treatment 
methods. 

However, only a few studies were available of 
skull thickness for forensic medicine purposes. 

Despite the initial drawbacks of measurements 
with CT and USG, technological advances have over-

come most of the handicaps in these modalities. Such 
methods will allow for skull thickness measurements 
in future, more extensive series. 

It can be predicted that in the very near future, 
skull thickness will be an indispensable part of foren-
sic identification, especially in corpses found in 
skeletal form. Likewise, there is no doubt that meas-
uring the thickness of the regions where the fracture 
lines pass in the skulls and the bone density of these 
regions by scintigraphy and combining them with the 
3D FEM will lead to new ideas beyond what has been 
described so far about the mechanism of fracture for-
mation. 
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