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ABSTRACT

Background: Effective surgical approaches and conclusive forensic
investigations will require a well-documented comparative data for specific
regions. This study was carried out to generate Nigerian specific
morphometric data for the occipital condyle and basilar process and
evaluate its application in forensic and clinical anatomy using macerated

skull bones. Methods: A total of 141 adult Nigerian skull bones comprising
of 126 males and 15 females were used for this study. Side specific (left [L]
and right [R]) morphometric measurements were taken for the occipital
condyle [OC] (length, maximum and minimum width [MxOC & MnOC
width], post and anterior intercondyle distance [AICD and PICD]). OC
morphology was determined by shape and analysis was carried out using
the Statistical package for Social Sciences (SPSS IBM® version 23) t-test was
used in assessing sex differences in the measured parameters with
confidence level set at 95% and P<0.05 was considered significant.
Results: The result obtained showed an equal distribution of oval and
oblong shaped OC (27% for both), with less frequent crescentic shaped OC
(19.9%). The mean (+S.D) of studied parameters were; L-OC Length
20.98+1.88mm, R-OC length = 20.52+1.93mm, L-MxOC width

15.11+1.53mm, R-MxOC width = 14.26+1.59mm, L-MnOC width

10.85+1.23mm, R-MnOC width = 10.76+1.30mm, AICD = 18.09+2.15mm,
PICD = 30.85+2.98mm and BP length = 29.37+3.85mm. The paired sample
t-test showed that only the MnOC width was bilateral, while OClength and
MxOC width were significantly asymmetrical (P<0.001).The t-test showed
that all variables except for OC length and MnOC width were significantly
larger in males (P<0.05). When the dimensions of the Nigerian skull were
compared with foreign values, high racial variability was observed and we
had average OC length; not very short neither long, which was relatively
safe for OC resection during surgical intervention at that region.
Conclusion: It could be concluded that sex, side and racial differences are
observable features of the occipital condyle and its morphometric
relationship to other structures are useful to forensic experts and surgeons.
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and they could also serve as guide during surgical
intervention. Craniometry is an essential aspect of
anthropometry which involves the measurement of
Morphometric  studies are directed towards cranial features so as enable proper and effective
quantitative description by measuring the human classification of people based on ancestral linaags,
structures with key emphasis on relating them with sex, intelligence, criminal temperament, and
other structures (Gokceet al., 204)Morphological abnormalities (Gould, 1993; Carroll, 199%§.

and morphometric data are generally considered as The cranial base anatomy is of great significamce t
good comparative materials for evaluating deviation anthropology as its structural orientation has been
from the normal age-related changes and assigeixg s applied in various subfields of anatomy (Graw, 2001
to human remains (Cardoso and Saunders, 2808), Wescottet al., 2002; Stojanowksiet al., 2002;
)
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OKORO ET A&

Cicekcibasiet al., 200458 The occipital condyle
(OC) and basilar process (BP) are structures |dcatte
the skull base which forms part of the floor of the
cranial cavity which by location, differentiateseth
brain from facial structures and suprahyoid neck
(Rautet al., 20125!
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Various part of the cranial base has been apphed i
clinical, forensic as well as embryologic evaluatio
(Dowd et al., 1999; Spektoret al., 2000; Villavicen

et al., 2001; Cicekcibasiet al., 206%°* The OC
and BP have been reported to exhibit high racidl an
ethnic variations (Cicekcibasiet al., 2004; Le &t a
2011; Yu et al., 20185 with higher values
reported for the Asians (Bozbugaet al., 1999; Yalgt
2015; Salujaet al., 2016}, and lower values for the
Caucasians and Australians (Wen et al. 1997; Baryat
al., 2014)1*® while for Africans the values fall
between values of Asians and Caucasians (Salihet al
2014; Agnihotriet al., 20143°*”

Only a few studies have reported morphometric \&alue
for the basilar process (clivus), with dimensions
ranging from 24mm to 27mm (Oliviera, 1975;
Wescott and Moore-Jansen, 2081§2 and higher
values for whites when compared to blacks (Wescott
and Moore-Jansen, 200%). Le et al., 201f®
Bozbugaet al., 1999**°! Yu et al., 2015 Lang and
Hornung, 199%% have suggested that the
inconsistencies in the morphometric values of ti@ O
in different population could be attributed to
differences in data acquisition, methodology and
genetic endowment. Good knowledge of the
morphometry of the occipital condyles are very
important in surgical interventions, for examplee t
need to carryout OC recession during various safgic
approaches to pathological conditions at the pioster
part of the cranial base (Agnihotriet al., 2014;
Kalthuret al., 2014; Parvindokhtet al., 208872
Morphometric studies of the OC is well documented
with scanty research on the BP. There is dearth
research on the OC and BP of Nigerian population.
Therefore this study was carried out to provideabdé
morphometric data of the OC and BP of Nigerian well

MATERIALS AND METHODS

A total of 141 (126 males and 15 females) adultlsku
bones of Nigerian descent were used for the sflily.
study was designed as a cross-sectional analytical
research involving direct linear measurement of
morphologic attributes of the skull base parameters
The well-macerated, and preserved human skull bones
were obtained from the Anatomy Museum of selected
Nigerian Universities. The bones obtained in this
study were of undetermined age but were observed to
have attained post-ossification state without asmynf

of bone deformity and processing damages.

Six (6) measurements (length of Occipital condyle
[LOC], minimum Occipital condyle width [MNnOCW],
maximum Occipital condyle width [MxOCW],
anterior intercondylar distance [AICD], posterior
intercondylar distance [PICD], length of the basila
process [LBP]) were obtained from the skull base. |
obtaining the morphometric data, the skulls were
placed on a drawing board with the occipital region
facing superiorly, reflecting the foramen magnurhe T
skulls were held firmly on the board using L-shaped
constructed  pin-clamp  while  direct linear
measurements were obtained using a pair of spring
divider and digital veniercaliper, with an accuraufy
0.01mm. All measurements (in mm) were taken thrice
and the average values documented.
Landmarks and guides for
measurements

There skull dimensions investigated and the guidsli

for taking these measurements are provided as
follows;

[1] LOC: The length of the right and left occipital
condyles (LOCright and LOCLIeft) is measured as the
distance from the anterior tip to the posteriordighe
occipital condyles ([Figure 1]; Line BC).

[2] MnOCW: The minimum width of the right
and left occipital condyles (MnOCWright and
MnOCWIeft) were measured as the distance of the
midpoint of anterior left margin and right margifi o
occipital condyle ([Figure 1]; xa - xb).

[3] MXOCW: The maximum width of the right and left
occipital condyles (MxOCWright and MxOCWIleft) is
measured as the distance of the midpoint of the
posterior left margin and right margin of occipital
condyle ([Figure 1]; ya - yb).

[4] AICD: Measured from the anterior tips of theght

morphometric

macerated skull bones, and to determine the 5.y eft occipital condyles ([Figure 1]; Line BC).
importance and relevance in clinical studies. [5] PICD: Measured from the posterior tips of thght
————————
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and left occipital condyles ([Figure 1]; Line F).

[6] LBP: The maximum length of the basilar process
measured from basion to hormion ([Figure 1]; dis&an
from A to line BC).

A - Line BD =Length of BP

X0 = X = Min. width of OC
Ya— Yo = Max. widthof OC

LineF = PICD

Line BD = AICD

LineBC~L

Figure 1: Landmarks and measurements of the OCB#

10.85£1.26mm and 10.74+1.33mm for males and
10.92+0.96mm and 10.91+0.98mm for females
respectively. The t-test showed that males had
significantly higher values than the females for L-
MxOCwidth [t=4.219, P<0.001], R-MxOC Width
[t=3.025, P=0.004], while the R & L OC length, and
R-&L-MnOC width of males and females were not
significantly different (P>0.05).

[Table 3] shows the comparison of paired parameters
of the occipital condyle and the extent of diffezen
observed for the parameters for males and females.
Bilateral asymmetry was observed for OC Length
[t=4.302, P<0.001], MxOCwidth [t=6.965, P<0.001]
in males and also in females for OC Length [t=2,314
P=0.036], and MxOC Width [t=21.804, P<0.001];
while the MNOC width was symmetrical in both males
[t=0.958, P=0.340] and females [t=0.139, P=0.340].

Table 1: Mean values of measured unilateral parenseng

sex comparison.

dimensions

Data Analysis
The data from this study were analysed using the

Variables Male (N=126) | Female (N=15) P-valusg
Ant. ICD (mm) 18.22+2.23 17.02+0.67 0.001

Post. ICD(mm) 31.07+£3.07 29.04+0.84 <0.00
BP Length (mm)| 29.73+3.88 26.38+1.71 <0.00

Statistical Package for social Sciences (SPSS IBM®
version 23). Student t-test was used in asses&rg S

difference in the measured parameters, while side

difference was determined using paired t-test.

Confidence level was set at 95% and P<0.05 was Eauul Uk

regarded as significant

Note: Ant. ICD=Anterior Intercondyle distance, Pd€D=Post Intercondyle
distance, BP=Basilar process
N=distribution, P-value=probability value.

RESULTS

[Table 1] shows the mean values of the ant ICDf pos
ICD and BP Length of males and females. The mean
anterior intercondylar distance for male was

18.224+2.23mm and 17.02+0.67mm for female while
the posterior was 31.07+£3.07mm for males and

29.04+0.84mm for females. The mean length of the

Variab | Right P- Left P-

les Male Femal | val | Male Femal | val
(N=12 | e ue (N=12 | e ue
6) (N=15) 6) (N=15)

OoC 20.52+ | 2044+ | 0.2 21.03+ | 20.52+ | 0.1

Length 2.01 1.13 79 1.95 1.12 47

(mm)

MnOC 10.74+ | 1091+ | 04 10.85+ | 10.92+ | 0.4

W 1.33 0.98 51 1.26 0.96 63

(mm)

MxOC 14.39+ | 13.20+ | 0.0 15.22+ | 14.17+ | <O.

W 1.62 0.68 04 1.57 0.61 001

(mm)

basilar process (BP) was 29.73+3.88mm and
26.38+1.71mm for males and females respectively.
The t-test for unilateral measurements showedttieat

mean values of males were significantly greatentha

Note: R=Right, L=Left, MxOC=
Minimum Occipital condyle.
N=Distribution, P-value=Probability value.

Table 3: Evaluation of laterality in male and femakullg

Maximum Occipital coplé, MnOC=

using paired sample t-test.

mean values of females for the Ant. ICD [t=3.858, | Sex | Param| Co | Paired t- P- |In
P=0.001], Post. ICD [t=4.531, P<0.001], and BP eter mp. | Differences val |val | f.
Length [t=3.969, P<0.001]. [Table 2] shows the mean M. |S |SE |uUe |ue
values of the left (R) and right (R) OC Length, D |D | MD
MnOCW, and MnOCW of males and females. The L '(Y'\f‘_'i (I_)ecn o | BV (1’-5 o 012 24-30 ;2-0 S
and R occipital condyle (OC) length was 26) (mmg)
21.03+1.95mm and 20.52+2.01lmm for males and MxOC |Rvs| 081 L | 012 | 696] <00 S
20.52+1.12mm and 20.44+1.13mm for females. The L Wwidth | L 4 |35 5 01
& R maximum occipital condyle (MxOC) while the L (mm)
& R minimum occipital condyle (MnOC) was

——
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MnOC Rvs| 0.1 ] 1. 0.11 0.95( 034 | N
Width L 1 25 8 S
(mm)

Fema| OC Rvs|00|0 |003 ]| 231|003]|S

le Length | L 8 13 4 6

(N=1 | (mm)

5) MxOC | Rvs| 09| 0. | 0.04 | 21.8/ <0.0| S
Width L 8 17 04 01
(mm)
MnOC | Rvs| 0.0 | 0. | 0.07 | 0.13] 0.89 | N
Width L 1 26 9 1 S
(mm)

Note: R=Right, L=Left, MxOC=
Minimum Occipital condyle.
N=Distribution, Comp.=Comparison, M.D=Mean diffecen S.D=Standard
deviation, S.EM.D=Standard error of the mean déffee,, R=Right, L=Left,
t-value=t-test value, P-value=Probability valud,#inference (S=Significant,
NS=Not significant)

Maximum Occipital coylé, MnOC=

Where is your bar chart [Figure] for percentage
shapes, check grammatical errors

DISCUSSION

This study investigated the normal morphometry of
the occipital condyle and basilar process of the
occipital bone and observed that the mean length of
the occipital condyle (LOC) for this population wer
20.98+1.88mm for the right and 20.52+1.93mm for
the left. The mean occipital condyle (OC) length fo
this study was similar to values [20.66mm] of
Sudanese but smaller than the values reported by La
and Hornung (1993) [22.9mm], for the Germans,
Westcott and Moore-Jansen (2061)[23.2+2.9mm
and 22.0£2.3mm for Black male and female
respectively and 24.7+2.7mm and 22.8+2.2mm for
White male and female respectively], Cicekcibaalet
(2004)® [24.36mm], 22.61+2.3mm for the right and
22.36+2.3mm for the left by Mahajan et al. (20%%),
for Indians, Yu et al. (201%)" for Chinese
[22.75£2.90mm], Other researchers have also regorte
varying mean length of the OC of 13.59mm(Oliver,
1975)%7, 22.9mm; right range of 15-27mm and left
range of 15-29mm for Germans (Lang and Hornung,
1993)% 21 mm; range 18-24mm for Americans
(Wen et al., 1997§" Kavithaet al. (2013%®! reported
21.97mm and 22.34mm for the right and left
respectively while Salujaet al. (2018, reported
mean values of 22.75+2.90mm for Indians.

Due to the irregularity in the dimension of the thidf
OC, this study evaluated two dimensions; minimum
(MnOC) and maximum (MxOC) width. The mean
MxOCwidth for the studied Nigerian skull was
15.11+1.53mm for the left and 14.26+1.59mm for the
right, while the MnOC was 10.85+1.23mm for the left
and 10.76+1.30mm for the right. The mean min and

Ucademia Unatomica Jnternational
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max OC width obtained in this study were greatly
different (both at the upper and lower limit) fotime
values reported by other researches; as Bozbugaet a
(1999)1*% reported 11.3mm for right and 11.4mm for
the left condyles of Turks, which was similar tee th
result by Mahajan et al. (20145 who also reported
who reported 11.07+2.41mm on right and
11.42+2.31mm on left condyles of Indians, however,
different from the 12.2+1.2mm (R) and 12.4 £1.5mm
(L) reported by Avicet al. (20113

The mean anterior (AICD) and posterior intercondyla
(PICD) distances for the Nigerian skulls were fotod
18.09+2.15mm and 30.85+2.98mm. The mean AICD
observed in this study was larger than the
values;15.39+7.0mm, 17.63mm and 17.81+2.93mm
reported by Agnihotriet al. (2014 Kumarand
Nagar (2014F” and Salujaet al. (2016F
respectively, but lower than the values of Nadealet
(2005)BY and Mahajan et al. (201%§ as they
reported 21mm, 21.28+3.03mm, 21.28+3.03mm.
However the mean PICD obtained in this study was
much smaller than the values of Naderiet al. (2665)
[41.6mm], Mahajan et al. (2012 [40.61+3.34mm],
Agnihotriet al. (2014¥” [35.60+8.4mm], Kumarand
Nagar (20145 [42.02mm] and Salujaet al. (2018,
[38.91+4.16mm].

The AICD and PICD are significant in defining the
relative orientation of the occipital condyles. Fhi
dimensional difference between the AICD and PICD
defines the anterior and posterior angle of thépitet
condyle; which indicates the orientation of the cgpa
occupied by the condyle with the foramen magnum
centrally placed; thus a closer distance and smalle
angle of the antero-posterior orientation and narro
intercondylar space would require more bone removal
when surgically accessing the posterior cranialebas
from the condyles (Dowd et.al., 1994). In this
study, the males and females AICD were significant
different; which is a point for the need to slightlary
technique during surgical intervention. Cicekcileasi
al. (2004)® explained that the intercorrelation
between the significantly wider foramen magnum in
males (Catalina-Herrera, 198%, may have impacted

in the observed significantly wider AICD. The
dimensional relationship could also be attributed t
structural relationship between the OC and foramen
magnum.

Bilaterality in symmetrical organisms have beenayw
of understanding developmental favouritism. This
event has made comparison of bilateral structure an
integral aspect of investigating human morphometric
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differences. This study observed that for both salé-
and females, the left and right OC length and MxOC
width were significantly different; with the lefteing 5
greater than the right, However the MnOC width was
bilateral. Asymmetry in OC dimensions has been
reported by Agnihotriet al. (2014}! and Bazyatet al.

(2014)*® in which they stated that the right OCs.
parameters had mean values significantly greater th
the left; however, Lang (1995§' Cicekcibasiet al. ;
(2004)® and Tale et al’s (2016 reported no

significant bilateral differences in the condyle
parameters. 8.
The hypothesis of difference in data acquisition
(radiologic, osteometric and photogrammetric) répor
by Lang and Hornung (1998} inconsistencies in 9.
collection methods (Bozbugaet al., 1989), and
genetic endowment (Le et al, 2011; Yu et al,
2015)3 a5 well as racial/ethnic differences (Lang

and Hornung, 1993; Lang, 1995; Bozbugaet al., 1995

Cicekcibasiet al., 20045'°>?* are undoubtedly factors
which could impact on the range differences in the
value obtained in morphometric studies.

CONCLUSION
The difference in the measured dimensions of thié sk
of Nigerian origin when compared with other

parameter was an indication of racial differenced a 14

similarities. It cannot be said that the occipidahdyle
exhibits bilaterality as the left and right side reve
significantly different. Therefore sex and side
differences must be considered during surgical
approach. Sex differences in the measured dimession
is an indication of its usability in forensic antb@a
serve as a comparative guide for careful surgical
approach and occipitoatlantoaxial
instrument designs.

18.

REFERENCES

Gokce C, Cicekcibasi AE, Yllmaz MT, Kiresi D. The
morphometric analysis of the important bone structareskull
base in living individuals with multidetector contpd
tomography. Int J Morphol. 2014; 32(3): 812-821.

Cardoso HFV, Saunders SR. Two arch criteria of the iliam
sex determination of immature skeletal remains: A ¢égheir
accuracy and an assessment of intra- and inter-obsareer J.

Archaeol. Sci. 2008; 35: 158-168. 21.

Gould SJ. American Polygeny and Craniometry befcaenin:

Blacks and Indians as separate, inferior specieshén“Racial”

economy of science: Toward a Democratic Future, eddi@a
Harding. Bloomington: Indiana University Press.198p; 84-

115.

Ucademia Unatomica Jnternational

12.

13.

16.

stabilization7.

19.

20.

22.

I
Vel. 3, Tssue 2, July-Decembier 2017

Carroll T.R. Craniometry (craniology). The skeptic’stidinary.
Available at http://skepdic.com/cranial.html. 19%&cessed on

April 8, 2017.
Graw M.Morphometrische und
morphognostischeGeschlechtsdiagnostikan der

menschlichenSchadelbasis. In: Oehmichen M, Ges&i¢&ds)
Osteologischeldentifikation und Altersschatzung. ldkbe
Schmidt-Rémhild.2001; Pp. 103-121.

Wescott DJ, Moore-Jansen PH. Metric variation in thendéin
occipital bone: forensic anthropological applicasiod Forensic
Sci. 2001; 46(5): 1159-1163.

Stojanowski CM, Seidemann RM, Doran GH. Differential
skeletal preservation at Windover Pond: Causes and
consequences. Am JPhysAnthropol.2002; 119: 15-25.
Cicekcibasi AE, Murshed KA, Ziylan T, Seker M, Tunde A
Morphometric Evaluation of some important bony landaan
the skull base related to sexes. Turk J Med Sci3288(2004):
37-42.

Raut AA, Naphade PS, Chawla A. Imaging of skull base
Pictorial essay. J. Radiol. Imaging. 2012; 22(4): 306-3

10. Dowd GC, Zeiller S, and Awasthi D. Far lateral transtyder

approach: dimensional anatomy. Neurosurgery.1999;)45(1
100.

Spektor S, Anderson GJ, McMenomey SO, et al. Quéingta
description of the far-lateral transcondylartranstubercular
approach to the foramen magnum and clivus. J Nergosu
2000; 92: 824-31.

Villavicencio AT, Leveque JC, Bulsara KR, et al. Téwe
dimensional computed tomographic cranial base mea®nts

for improvement of surgical approaches to the petcaustid
artery and apex regions. Neurosurgery. 2001; 49: 532-3

Le TV, Dakwar E, Hann S, Effio E, Baaj AA, Martinez &,al.
Computed tomography-based morphometric analysis of the
human occipital condyle for occipital condyle-cealid¢usion:
Clinical article.J NeurosurgSpine.2011; 15(3):328-331.

Yu, CR. Tutorial with Bayesian Statistics Using @pBUGS.
Kindle Edition. Available at http://www.r-tutor.coggntent/r-
tutorial-ebook. 2013; Accessed on December 12, 2016.

15. Bozbuga M, Ozturk A, Bayraktar B, Ari Z, Sahinoglu Rolat

G, et al. Surgical anatomy and morphometric analg§ishe
occipital condyles and foramen magnum. Okajimas aFoli
Anatomica Japonica, 199. 75: 329-334.

Saluja S, Das SS, Vasudeva N. Morphometric Analysith®
Occipital Condyle and Its Surgical Importance. ihBlagn Res.
2016; 10(11): ACO1-ACO04.

Wen HT, Rhoton (Jr) AL, Katsuta T, Oliveira ED.
Microsurgical anatomy of the transcondylar, suprac@mdand
paracondylar extensions of the far-lateral approadh.
Neurosurg.1997; 87(4): 555-585.

Bazyat P, Bagheri M, Ghanbari A, Raoofi A. Charaetgion
of occipital condyle and comparison of its dimensiaith head
and foramen magnum circumferences in dry skulls of lIren]
Morphol.2014; 32(2): 444-448.

Salih AM,Ayad CE, Abdalla EA. Characterization ofcggtal
condyles in Sudanese using computerized tomograplgh G
Adv Res J MedMedSci.2014; 3(12):437-444.

Agnihotri G, Mahajan D, Sheth A. An Anatomical Perspe
of Human Occipital Condyles and Foramen Magnum with
Neurosurgical Correlates. JEMDS.2014; 3(17): 4497-4503.
Oliveira OF, Tinoco RLR, Daruge (Jr) E, Araujo LGilv8
RHA, Paranhos LR. Sex determination from occipitaidylar
measurements by baudoin index in forensic porpoisgsJ
Morphol.2013; 31(4): 1297-1300.

Wescott DJ, Moore-Jansen PH. Metric variation in thendin
occipital bone: forensic anthropological applicasiodForensic
Sci. 2001; 46(5): 1159-1163.

Fage 28



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Lang J, Hornung G. The hypoglossal channel andbit¢ents in
the posterolateral access to the petroclival area.
Neurochirurgia.1993; 36(3): 75-78.

Kalthur SG, Padmashali S, Gupta C, Dsouza AS. Anatom
study of the occipital condyle and its surgical iicgtions in
transcondylar approach. J Craniovertebr Junction iihé;
5(2): 71-77.

Parvindokht B, Reza DM, Saeid B. Morphometric analysfi
hypoglossal canal of the occipital bone in Iraniayn skulls. J
Craniovertebr Junction Spine. 2015; 6(3), 111-114.

Mahajan D, Agnihotri G, Sheth A, Brar R. An anatoahic
perspective of human occipital condyles and forammagnum
with neurosurgical correlates. IntJ ExpClinAnat. 208(I7): 29-
33.

Oliveira OF, Tinoco RLR, Daruge(Jr) E, Araujo LG, Silva
RHA, Paranhos LR. Sex determination from occipitaiaylar
measurements by baudoin index in forensic porpoisgsJ
Morphol.2013; 31(4): 1297-1300.

Kavitha S, Chandrasekaran S, Anand A, Shanthi KC. ().
Morphometric study of occipital condyles in adult nfan
skulls.Int J Curr Res Rev.2013; 5(15): 31-34.

Avic E, Dagtekin A, Ozturk AH, Kara E, Ozturk NC, @I, et

al. Anatomical variations of the foramen magnum, pitai
condyle and jugular tubercle. Turk Neurosurg.20112p181-
190.

Kumar A,Nagar M. Human adult occipital condyles: A
morphometric analysis. RRIMHS.2014; 3(4): 112-116.

Naderi S, Korman E, Citak G, Glvenger M, Arman Qadggu

M, et al. Morphometric analysis of human occipitaindyle.
ClinNeurolNeurosurg.2005; 107: 191-199.

Catalina-Herrera CJ. Study of the anatomic metricesabf the
foramen magnum and its relation to sex. Acta Anatahii987;
130: 344-347.

Lang J. Skull Base and Related Structures. b Aifa€linical
Anatomy. (Translation into English by JulianeKemmer).
SchattauerVerlagsgesellschaftmbH. Stuttgart.1995.

Tale AK, Kulkarni PR, Shaikh SI, Fupare SS. Morphtine
study of the occipital condyle and its surgical @rpnce.
IJAR.2016; 4(1): 1802-1805.

Copyright: Academia Anatomica International is an Officrigl
Publication of “Society for Health Care & Research
Development”. This is an open-access article idisted
under the terms of the Creative Commons Attributiomn-
Commercial License, which permits unrestricted npn-
commercial use, distribution, and reproduction iny &
medium, provided the original work is properly dite

How to cite this article: Okoro DA, Orish CN, Aigbogur
EO. Morphometry of the Occipital Condyle and Basila
Process of Nigerian Skulls. Acad. Anat. Int. 2012)24-
29.

Source of Support:Nil, Conflict of Interest: None declared.

-
Ucademia (natomica Juternaticnal Vel. 3, Issue 2, July-Decembien 2017



