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SUMMARY: In this study, it was aimed to determine the reliable morphometric data of the important bone structures on
skull base using MDCT and to establish the differences of these data according to sex and lateralization. This studyaetgeigtros
carried out on MDCT images in the Radiology Department of Meram Medical Faculty, Necmettin Erbakan University. We evaluated
the images of the 100 (male 50 — female 50) adult subjects without cranial trauma, surgery, and any deformity of thébigie. The
and anteroposterior diameter of the hypophysial foss%eigp;]FI-IFamempostem)r, the length of the occipital condylus, anterior and
posterior intercondylar distances (OCn, AID, PID); sagittal diameter, transverse diameter and area of the foramen magnum (FMsgt
FMtrn, FMarea) were all measured. The statistical analysis was performed using the SPSS. The summary of the data was expressed
as meant standard deviation. Student’s t test was used to compare the male-female and right-left measurements. The relation
betweeen parameters was evaluated by Pearson’s correlation test. It was observed that right and left data in all paeameters wer
higher in males than females. Higher values were usually determined on the right side in both sexes. In both sexes, $erae parame
were highly correlated (P<0.001). We believe that the results of this study may be useful for nelv appgéaches and radiological
assessment concerning skull base.
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INTRODUCTION

Anatomical studies are based on morphometrigosterolateral for skull base surgery (Coatial, 1990;
measurement of the structures in the human body and th@rorge & Lot, 1995). Both good anatomical knowledge
relationship with each other. A significant contribution isand surgical experience are required to obtain successful
provided to other disciplines in medicine, because of thiesults of these approaches (Ulegal). In addition,
determination of anatomical measurements. orientation during surgery is difficult because of the

complex structure of the skull base. Orientation of the depth

Many factors such as ethnicity, sex, age, and dietsgructures with surface anatomical landmarks is very
effective for development. The parts of human skeletdmportant in planning surgical approaches. In the region,
have different anthropometric data according to sex amdy injury can lead to postoperative neurologic morbidity
race (Schwabeet al, 1990; D’Aloisio & Pangrazio- and mortality, as well as intraoperative complications.
Kulbersh, 1992; Villavicencie@t al, 2001; Uluget al,

2005; Baruet al, 2009). The skull base is a very important Dry bones, cadavers, and radiographic images were
region of the skeleton because of the implementation ofsed at morphometric studies related to the morphometric
neurosurgical approaches and entries of vital structureeasurements of skull base structures and surgical
(vessels — nerves). Many surgical approaches weraportance (Schwabest al; D’'Aloisio & Pangrazio-
described, such as anterior, anterolateral, laterddulbersh; Villavicencicet al.; Uluget al; Turhan-Haktanir
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et al, 2008). Multidetector computed tomography (MDCT established on the level of sagittal image. For the axial
is the most advanced radiological imaging technique of timeeasurements, the reviewers scrolled through the axial
21st. century. MDCT is new, powerful, reliable, andmage to select the optimal location to measure diameter.
noninvasive technique with which unique anatomical detailbhe starting and ending points of distance for linear
can be obtained (Prokop, 2000). MDCT is a technique whicheasurement on the axial images were determined with
can reveal the details of bone formations and providhe internal digital caliper of the workstation. The soft-
excellent facilities for surgeons with high resolution anevare (syngommwp VE 30A, syngo VE32B) calculated all
multislice images. In recent years, it was also used to obtamreasurements and they were recorded in millirmeter
reliable morphometric data in anatomical studies (Turhan-

Haktaniret al). The determined parameters on the internal skull base.

Measurement of various bone formations of the skull The following parameters for internal skull base were
base has attracted the interest of anatomists, radiologistéaluated according to midline reference points [frontal crest
surgeons, and anthropologists for many decades, viewi(fC), foramen caecum (FCM), anterior margin (FMAM) and
them in a clearly descriptive manner. In this study, we aimgasterior margin (FMPM) of the foramen magnum]. The
to determine the reliable morphometric data of importamivaluated parameters were listed.
bone structures of the skull base in living individuals which
were necessary for many surgical approaches and to identifyThe anteroposterior length of the hypophysial fossa
the differences of these data according to sex and(HFamem'mem)r (Fig. 1).
lateralization. Moreover, there was no relevant anatomit The height of the hypophysial fossa gygﬁ) (Fig. 1).
study which viewing skull base via MDCT in the literature3. The distance between the tuberculum sellae and foramen

caecum (TS — FC) (Fig. 2).
4. The distance between the tuberculum sellae and
MATERIAL AND METHOD prechiasmatic sulcus (TS — PCS) (Fig. 2).
5. The distance between the tuberculum sellae and dorsum
sellae (TS — DS) (Fig. 2).

This retrospective study was created on MDC®B. The distance between the dorsum sellae and the anterior
images of patients with acute nontraumatic subarachnoidmargin of foramen magnum (DS — FMAM) (clivus) (Fig.
hemorrhage or suspected cerebral aneurysm with symptomsl).
such as headache, cranial neuropathy with non-contrast ZTThe distance from the right and left optic canal to the
in the Radiology Department of Meram Medical Faculty, midline (OCrigm, OC,,) (Fig. 3).

Necmettin Erbakan University, Konya, Turkey. Images d. The distance between the right and left anterior clinoid
100 adult individuals (50 males and 50 females) without processus (ACP) (Fig. 3).
cranial trauma, surgery or any bone deformity wer®. The distance from the right and left foramen rotundum to
examined. the midline (FFﬁgm’ FR,,) (Fig. 3).

10. The distance from the right and left foramen ovale to the

All MDCT examinations were performed with a 64- midline (FOrigm, FQ.,) (Fig. 3).
channel MDCT scanner (Somatom Sensation 64, Siemeh$, The distance from the right and left foramen spinosum
Germany). The images were obtained from patients in anto the midline (F%m’ FS..) (Fig. 3).
optimal neutral head position without rotation, flexion od2. The distance from the right and left carotid canal to the
extension in order to provide standardized measurementsmidline (qugm, CGC., (Fig. 3).

The images were retrieved to the LeonardoworkstatidrB. The distance between the right and left porus acusticus
(Siemens Medical Solutions) and then were reformatted internus (PAI) (Fig. 3).

with 3D reconstruction. All measurements were made k. The distance from the right and left foramen jugulare to
visual estimation of the determined points at an the midline (Fggm, FJ.» (Fig. 3).

approximate window setting and a level settingl5. The distance between the right and left canalis nervi
Dimensions were measured using multiplanar hypoglossi (CNH) (Fig. 4).

reconstruction and 3D volume-rendered images. For

accuracy, dot cursors for measuring on the 3D volum&he determined parameters on the external skull base.
rendered image were placed in identical portions on

corresponding axial, and sagittal images using rotationand  The following parameters on the external skull base
translation of the reconstructed image. The distances warere evaluated according to the midline reference points
measured on the axial image passing from the poirfteental symphysis (MS), posterior nasal spine (PNS), ante
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Fig. 1. The distance between the tuberculum sellae and dorsum sellae (TS-DS), the distance between the dorsum seltag@and the an
margin of foramen magnum (DS-FMAM) (clivus), the anteroposterior length of the hypophysial fo;@gp(}ls—[@r, the height of the
hypophysial fossa (I—Lle:igh).

ig. 3. The midline reference points on the internal skull
1se [frontal crest (FC), foramen caecum (FCM), anterior
argin (FMAM) and posterior margin (FMPM) of the fora-
en magnum]. The distances from the right and left optic
Thal (OC), anterior clinoid process (ACP), foramen
rotundum (FR), foramen ovale (FO), foramen spinosum (FS),
carotid canal (CC), porus acusticus internus (PAI), foramen
jugulare (FJ) to the midline.

Fig. 2. The distance between the tuberculum sellae and
ramen caecum* (TS — FC), the distance between t
tuberculum sellae and prechiasmatic sulcus** (TS — PC
the distance between the tuberculum sellae and dorsB
sellae*** (TS-DS).
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Fig. 4. The distance between the right and left canalis ne
hypoglossi (CNH).

rior margin (FMAM) and posterior margin (FMPM) of the
foramen magnum] (Fig. 5). The evaluated parameters wgq
listed.

1. The lenght of the right and left occipital condyles (%gn
OCn,,) (Fig. 6).

2. The anterior intercondylar distance (AID) (Fig. 6).

3. The posterior intercondylar distance (PID) (Fig. 6).

4. The sagittal diameter of foramen magnum g@MFig. 7).

5. The transvers diameter of foramen magnum, (J-{ig. 7).

6. The area of foramen magnum (EN (Fig. 7).

Fig. 5. The midline reference points on the external skull base [men-
tal symphysis (MS), posterior nasal spine (PNS), anterior margin
(FMAM) and posterior margin (FMPM) of the foramen magnum.

The statistical analysis was performed using the
Statistical Package for the Social Sciences for Windows,
version 13.0 (SPSS, Chicago, IL, USA). Sex comparison
and the differences between the right and left measurement
values were performed by the Student t test. Pearson’s
correlations were used to confirm the relationship between
the variables. Statistical significance was defined as P<0.05.
This study conformed to Helsinki Declaration.

e

Fig. 6. The lenght of the right and left occipital condyles (Q¢n
OCn,,), the anterior and posterior intercondylar distance (AID) (PID).
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Fig. 7. The sagittal and transvers diameter of foramen magnurs)(E®W1, ), the area of foramen magnum (ENL

RESULTS detected the right and left FO, FS according to lateralization
(P<0.05). The other data except OCn were higher in right
side (Table 111).
The evaluation of the obtained data according to sex.
In females, the evaluation of the obtained data according
The significant differences were found FR, FO, FSp lateralization. In females, the significant differences were
FJ, OCn, between the sexes (P<0.05) (Table I). In males,@served the right and left OC, FO, FS, CC, FJ according to
data were higher than females. lateralization (P<0.05). The other data except OCn were
higher in right side (Table V).
The significant differences were determined DS —
FMAM, ACP, PAI, CNH, FM, AID, PID, FM_, FM,_ _, The evaluation of the obtained data according to
and the data were higher in males (P<0.05) (Table II). Nmrrelation
significant differences were found in the other measurements
(P>0.05). The correlation was highly found between all data
both sexes (P<0.001) (Tables V and VI). In males and
In males, the evaluation of the obtained data according females, the positive correlation was found between the
to lateralization. In males, the significant differences werdollowing data:

Table I. The right and left comparisons of the obtained data according to sext@@ganm).

Right Left

Parameters Male Female Male Female
(n=50) (n=50) P (n=50)  (n=50) P
oC 9.5+1.6 9.4+1.7 0.715 8.9+1.8 8.6+1.7 0.494
FR 19.4+2.0 17.9+1.7  0.000 18.8+1.8 17.5¢1.7  0.001
FO 23.5+1.7 22.6+1.9 0.013 22.6+2.0 21.7+#1.7 0.012
FS 32.3+2.1 30.9+2.3 0.003 30.6+2.3 29.5+1.9 0.015
cC 9.1+1.2 9.1+1.2 0.896 9.0+1.4 8.5+1.1 0.069
FJ 26.3:2.3 245+19  0.000  253%29 23.0+2.0  0.000
OCn 24.5+2.5 22.4+2.1 0.000 24.6x2.7 225+2.1 0.000
(P<0.05)
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Table V. In males, the correlation of the obtained data.

HFa”'eopoaerior HFheight FMar&a FMtrn
P P p p

FMg 0.12 -0.03 0.72 0.34

P 0.000 0.000 0.000 0.000
FM¢rn -0.06 -0.18 0.55 -
P 0.000 0.000 0.000 -
M. 0.13 -009
P 0.000 0.000 --- ---
HF nagnt 0.64 --- - ---
P 0.000 - - —

(P<0.001)

Table VI. In females, the correlation of the obtained data.

HFanteopoaerior HFhe'ght FMﬁ\'ea FMtrn
P P P P
FM, 0.02 -0.06 0.87 0.77
P 0.000 0.000 0.000 0.000
FM,, 0.08 -0.01 0.84
P 0.000 0.000 0.000 -
FMarea 0.10 -0.01 --- -
P 0.000 0.000 — -
HFheign 0.46
P 0.000
(P<0.001)
DISCUSSION

M ale Female
Parameters (n=50) (n=50) P
H Fang oposterior 10.1+1.4 10.2+19 0.749
HFneighy 9.3+1.2 9.5+1.0 0.520
TS—-FC 47.5+3.9 46.9+3.3 0.482
TS-PCS 8.7+1.8 8.3+2.2 0.327
TS-DS 10.7+1.4 10.2+1.4 0.098
DS-FM 49.2+2.7 46.4+2.8 0.000
ACP 27.3+2.3 25.6+2.8 0.001
PAI 48.2+3.5 45.8+3.6 0.001
CNH 28.6+2.5 27.2+2.3 0.003
AID 19.0+2.5 17.7+28 0.025
PID 40.5+3.1 39.1+33 0.030
FM & 36.8+3.3 34.6+3.6 0.003
FM,, 30.9+2.6 29.742.9 0.041
FM ,en 86.1+3.3  77.0¢52  0.002
(P<0.05)
Table 1ll. In males, the comparisons the obtained data
according to lateralization (Mea8D, mm).
Male
Parameters (n=50) P
Right L eft
ocC 9.5+1.6 8.9+1.8 0.098
FR 19.4+2.0 18.8+1.8 0.160
FO 23.5+1.7 22.6+2.0 0.030
FS 32.3+2.1 30.6+2.3 0.000
CcC 9.1+1.2 9.0+1.4 0.582
FJ 26.3+2.3 25.3+2.9 0.073
OCn 24542 .5 24.6x2.7 0.325

Table IV. In females, the comparison the obtained data
according to lateralization (Mea8D, mm).

Female
Parameters (n=50) P
Right L eft
oC 9.4+1.7 8.6+1.7 0.044
FR 17.9+1.7 17.5£1.7 0.294
FO 22.6+1.9 21.7+1.7 0.016
FS 30.9+2.3 29.5+1.9 0.002
CcC 9.1+1.2 8.5+1.1 0.014
FJ 24.5+1.9 23.0£2.0 0.000
OCn 22.4+2.1 225+2.1 0.325
(P<0.05)

There were many important anatomic advantages of
the present study, because of the measurements that can be
made in living individuals, sex can be precisely identified,
the number of cases can be increased, the detailed
characteristics of bone and vascular structures can be
revealed with high resolution, three-dimensional, and multi-
slice images. Furthermore, this study is superior to dry bone
studies because of precise sex discrimination, cadaveric
studies because of minimal tissue shrinkage, the panoramic
radiographic studies because of foramina, either could not
be identified or indistinct, direct radiographic studies because
of the magnification factor, ultrasonographic studies because
of limited information for the identification of bony
structures.

Skull base creates an interface with the complex
anatomy providing the connection of neural and vascular
structures between it and cranial fossae, paranasal sinuses,
orbita, neck and supporting the intracranial formations. Skull
base has always been popular and interesting for brain
surgeon (Ziyaét al, 2002). Skull base fractures are observed
in 3.5-24% of head trauma patients. The incidence of skull
base fractures was related to the location of facial fractures.
The frequency of skull base fractures is 25% in trauma

817



GOKCE, C.; CICEKCIBASI, A. E.; YILMAZ, M. T. & KIRESI, D.  The morphometric analysis of the important bone structures on skull base in living individuals with multidetector computed
tomography.Int. J. Morphol., 32(3)812-821, 2014.

patients who are seen for facial fractures. Dramatically, thism the clivus and reliable, less invasive, effective surgical
ratio decreased to 2.9% in patients without facial fracture@proaches (sublabial transnasal approach, posterior cranial
(Spluchynskygt al, 1992). It may be suspected from skulfossa route) applied to these tumors were reported (Nakao
base fractures if a patient has symptoms such as periorb&altakura, 2007). The transverse, longitudinal and oblique
ecchymosis, blindness, anosmia, rhinorrhea, hemotimpanumactures of clivus may especially, suggest symptoms such
hearing loss, facial paralysis, strabismus, mastoiak isolated cranial nerve palsies (ll, lll, 1V, V, VI, VII cranial
ecchymosis, and otorrhea (Bek & Tasdemiroglu, 2002). nerves), rhinorrhea, otorrhea, pituitary dysfunction, and
intracranial clinical manifestations due to vascular injury in
Ziyal et al, also emphazised the importance of thpatients with severe head trauma (Mergtial, 2004;
three elements for successful surgical outcomes in skull ba&aterakist al, 2005). The distance between dorsum sellae
surgery as well as the other surgery branches. These elemant$ anterior margin of the foramen magnum which reflects
were the shortest and easiest approach, adequate surdearajth of clivus was identified as 45 mm by Lang. In our
field, and surgeon'’s skills. It is undoubted that these itenssudy, this distance was 49.2 mm in males, 46.4 mm in
are an integral unity. In our opinion, the fourth element mugtmales (Table ).
be good anatomical knowledge and assessment of
morphometric data. The most important content of the optic canal is the
optic nerve along with meninges and the ophthalmic artery
The size and shape of sellae turcica (e.g. Axenfeldrferolaterally embedded within the dura mater (Choudhry
Rieger and Williams syndromes, racial differencest al, 2005). The optic nerve can be injured after head trau-
intrasellar adenomas, empty sella syndrome, Rathke’s clefa or decompressed with optic nerve meningioma. The
cysts, Sheehan’s syndrome) is highly variable (Swallow &volvement of optic canal is a common clinical entity due
Osborn, 1998; Axelsscet al,, 2004). The evaluation of the to tuberculum sellae and clinoidal meningiomas (Sade &
sellae turcica is very important in terms of cranialee, 2009). Knowledge of the dimensions of the optic canal
morphology, growth changes and the review of the succesmsd adjacent bony structures may be helpful in performing
rate of the orthodontic treatment results (Axelssbal). surgical exploration of the canal for its decompression,
Alkofide (2007) assessed the dimensions of the sellae turcreanoval of tumor, or approaches to the cavernous sinus or
of 180 (90 male — 90 female) (11-26 years old) individuakella (Slavinet al, 1994). Lang reported as 14.0 mm the
belonging to different skeletal types. In males, thdistance between right and left optic canal. In our study, the
anteroposterior length and height of the sellae turcica wetsstance was 18.4 mm in males, 18.0 mm in females (Table
reported 11.0 mm and 9.1 mm and in females, thely. The distance between the anterior clinoids was 25.67 mm
measurements were 10.7 mm and 9.1 mm, respectivaly.literature (Slaviret al). In this study, the distance was
Axelssonet al. observed that the height and diametealso 27.3 mm in males, 25.6 mm in females (Table II).
increased with age, but the anteroposterior length was
constant in Norwegians. Lang (2001) detected that tAde data of bony structures according to midline could
anteroposterior length and height were 10.69 mm and 6.88lpful if surgical dissection in middle cranial fossa is
mm, respectively. The present study, these data were 1@drranted. The trigeminal neuralgia can be treated by direct
mm and 9.3 mm in males, 10.2 mm and 9.5 mm in femalex;cess to the foramen ovale or rotundum. The different
respectively (Table I1). It was noteworthy that thegumours such as meningioma, schwannomas and chordomas
hypophysial fossa was deeper. may appear in cavernous sinus region and percutaneous
biopsy of cavernous sinus tumour may perform for example
Lang has been reported that the distances betwetnough the foramen ovale (¥t al, 2009). Lang determined
tuberculum sellae and foramen caecum, tuberculum sella® 16.5 mm the distance from left foramen rotundum to the
and prechiasmatic sulcus, tuberculum sellae and dorsumidline on the internal skull base. In the present study, the
sellae were 42.57 mm, 6.80 mm, and 10.76 mm, respectiveight and left distances were 19.4 mm and 18.8 mm in ma-
In our study, these data were 47.5 mm, 8.7 mm, and 108, 17.9 mm and 17.5 mm in females (Table I) and Lang’s
mm in males, 46.9 mm, 8.3 mm, and 10.2 mm in femaledata were higher. The distance between right and left fora-
respectively (Table Il). Although our study results werenen ovale was measured as 44.5 mm (approximately the
higher than Lang’s results, the distance between tuberculdistance to the midline 22.25 mm) on the external skull base
sellae and dorsum sellae was conformed. (Lang). Whereas the distance from the left foramen ovale to
the midline was 20.9 mm on the internal skull base. The
Clivus is a complex structure with deep localizationlata differences drew attention between external and internal
which provides mechanical support for brain stem, cranifdces. In our study, these distances were 46.1 mm (right 23.5
nerves and vascular structures. Tumors which were locatedn, left 22.6 mm) in males, 44.3 mm (right 22.6 mm, left
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21.7 mm) on the internal skull base in females (Table Ifondylus at the transcondylar, paracondylar, and
The results were slightly higher according to Lang’s dataupracondylar surgical approaches (Rhoton, 2000). In 202
Also reported that the distance between right and left fordry bones, the length, width, and height of the occipital
men spinosum was 57.0 mm on the external skull base.dondylus have been established as 23.4 mm, 10.6 mm, and
the present study, this distance were 62.9 mm (right 3203 mm, respectively (Nadest al). The anterior and pos-
mm, left 30.6 mm) in males, 60.4 mm (right 3.09 mm, lefterior intercondylar distances have been reported as 19.8
29.5 mm) in females (Table I). We thought that the reasonsm and 36.9 mm, respectively. The occipital condylus
of the differences between the results was because of theection approximately 12 mm does not damage neural
different measurement points on the internal skull base structures. The length of the occipital condylus, the ante-
racially different structures of the head due taior and posterior intercondylar distances were 22.9 mm,
craniosynostosis. 23.6 mm and 42.1 mm, respectively by Lang. Batul
reported that the anteroposterior length of the right and left
The carotid canal, tympanic cavity and cochlea wereccipital condylus were 23.3 mm and 22.9 mm,
the adjacent structures each other. Therefore, it is importaaspectively. In addition to, the distance between the ante-
the distance from carotid canal to midline. The distana#or borders of the occipital condyles was 19.8 mm and the
between the right and left carotid canal apertura was obtairdidtance between the posterior borders was also 36.9 mm.
49.1 mm on the external skull base by Lang. In our studyiaderiet al reported that the length of the occipital condyle
the distance between right and left internal apertura of theas 23.42 mm and the anterior and posterior intercondylar
carotid canal was 18.1 mm (right 9.1 mm, left 9.0 mm) fadistances were 21.0 and 41.6 mm, respectively. In the
males, 17.6 mm (right 9.1 mm, left 8.5 mm) for femalepresent study, length of the right and left occipital condylus,
(Table I). the anterior and posterior intercondylar distances were 24.5
mm and 24.6 mm, 19.0 mm and 40.5 mm in males, 22.4
Lang reported that the distance between right amdm and 22.5 mm, 17.7 mm and 39.1 mm in females,
left porus acusticus internus was 57.13 mm. In our studgspectively (Tables | and Il). The present study results were
this distance for males and females was 48.2 mm and 48dhsistent with those in literature.
mm, respectively (Table II).
Morphometry of the foramen magnum region is
The jugular foramen is very important apertura whiclessential for the transcondylar approaches or its variants
are include the portions of the glossopharyngeal, vagéMuthukumaret al, 2005; Pereirat al, 2012). The treatment
accessory nerves and internal jugular vein. Lang observefdthe foramen magnum tumors is substantially discussed
that the distance between right and left foramen jugulabecause of the location of vital vascular and neural structures.
was 42.7 mm on the external skull base and 41.3 mm on fhge foramen magnum tumors can be radically removed with
internal skull base. In our study, the distance was 51.6 nsuccessful surgery after careful and detailed preoperative
(right 26.3 mm, left 25.3 mm) for males, 47.5 mm (righevaluation. Therefore, knowledge of anatomy and
24.5 mm, left 23.0 mm) for females on the internal skubhiomechanics of this region is extremely important. There
base (Table I). are anterior, posterior/posterolateral and lateral approach
alternatives for the pathologies of foramen magnum
There were the detailed anatomical studies which tlaecording to localization of the tumour (Rhoton).
sizes and variations of the hypoglossal canal were examined
(Karasuet al, 2009). The distance between the right and The sex determination of the adult human skeleton
left hypoglossal canal was detected as 27.8 mm by Lang.isnmportant in anthropology and forensic sciences. In ma-
this study, in males and females, the distance was 28.6 rfem and females, the area of foramen magnum was 909.91
and 27.2 mm, respectively (Table I1). It was observed thain? and 819.01 m#fy respectively and the significant
the results of both studies were quatible. difference was between sexes. But, the correlation
coefficient was lower, the important marker did not be the
In recent years, it has been reported in many cadesamen magnum area for sex discrimination and it should
that the fractures of occipital condylus were detected withe used along with other data (Giinay & Altinkdk, 2000).
the advancement of MDCT (Tudt al, 1997). The shape, In another study (Mursheet al, 2003), the area of fora-
length, and width of the occipital condylus should benen magnum was detected as 931.72rfan males and
radiologically analyzed in patients who will undergo795.0 mni for females. Theséata were significantly
operation on craniovertebral junction (Nadsral, 2005). different (P<0.001) and the significant correlation was also
The knowledge of the anatomical data is extremelyetween size and area (Murstetdl, 2003). In our study,
important to make the reliable resection of the occipitéhe area was 861 n#rfor males and 770 nmifor females.

819



GOKCE, C.; CICEKCIBASI, A. E.; YILMAZ, M. T. & KIRESI, D.  The morphometric analysis of the important bone structures on skull base in living individuals with multidetector computed
tomography.Int. J. Morphol., 32(3)812-821, 2014.

The sagittal and transvers diameters were indicated 35&3the material, method, race, and measurement locations.
mm and 29.67 mm by Lang (2001). Mursletdl observed In this study, we found the morphometric data (according to
on the 110 adult CT images that the sagittal and transvengdline on skull base) of foramina that the important
diameters were 37.2 mm and 31.6 mm for males, 34.6 mmeurovascular structures passed. We believed that the
and 29.3 mm for females, respectively. In present study, theserphometric measurements were reliable and the error rate
diameters were 36.8 mm and 30.9 mm for males, 34.6 mnwas minimal according to the measurements on dry bones
and 29.7 mm for females (Table II). and direct radyographic images. Because, the data were
obtained from living individuals and computer environment

The present study was the first anatomic studwith MDCT. We think that the results of this study can be
examined of skull base using MDCT. Differences wereontributed to diagnosis and treatment in radiology and
observed when the present study results were compared vgitingical branches, gender determination in forensic medici-
data from the literature. The reasons could be the differences education in basic sciences.

GOKCE, C.; CICEKCIBASI, A. E.; YILMAZ, M. T. & KIRESI, D.  Analisis morfométrico de las estructuras 6seas importantes en
base de craneo de sujetos vivos mediante tomografia computarizada multidatedtdvlorphol., 32(3)812-821, 2014.

RESUMEN: El objetivo de este estudio fue determinar datos morfométricos confiables de las estructuras 6seas importantes de
la base de craneo mediante tomografia computarizada multidetector (TCMD) y establecer las diferencias de estos datagedn funcion
sexo y lateralizacién. Se realizé un estudio retrospectivo a partir de imagenes de TCMD obtenidas en el Departamentgidel®adiolo
la Facultad de Medicina Meram, Universidad de Necmettin Erbakan. Se evaluaron imagenes de 100 sujetos adultos (50 hombres y 50
mujeres), que no presentaban trauma craneal, cirugia o deformidad 6sea. Se midieron (i) altura y didmetro anteropokisaor de la
hipofisaria, (ii) longitud del condilo occipital y distancias intercondilares anterior y posterior, y (iii) el diametrq sagiakrsal y el
area del foramen magno. El resumen de los datos se expresé comsD#edia comparacion de los datos entre sexos y mediciones
izquierda-derecha se realizé mediante la prueba t de Student, mientras que la relacion entre los distintos parametiapretiante
de correlacion de Pearson. Todos los parametros medidos, en el lado derecho e izquierdo, fueron mayores en hombresn&®s valores
altos se determinaron generalmente en el lado derecho en ambos sexos. Algunos parametros estuvieron altamente comelacionados e
ambos sexos (P<0,001). Creemos que nuestros resultados pueden ser (tiles al momento de realizar nuevos abordajegquardrgicos y
evaluacion radiologica, relativas a la base de craneo.

PALABRAS CLAVE: Base de craneo; Foramen; Canal; Morfometria; Tomografia computarizada multidetector.
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