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Abstract
This was a descriptive cross sectional study, for measurements 

of  craniofacial  bones  and  nasal  parameters,  carried  out  to 

establish  normal  Sudanese  craniofacial  measurements;  by 

using computerized tomography.
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The study was done in Royal care hospital and Antalya Medical 

center, Diagnostic Departments, during the period from 2013 

up to 2016.

A total of 110 craniofacial images were obtained including both 

gender (34 Males and 76 Females) with mean age 40.80 and 

38.9years  respectively  their  ages  were  classified  with  an 

interval  of  5  years.  The  measurements  mean  of  bieurion 

(cranial  width)  in  males  and  females  were  126.38mm 

and123.2177mm respectively, glabila opsthrion (cranial length) 

181.3274mm in males and 172.07 mm in female.  The study 

found  that  Bi  zygomatic  breadth  (facial  width)  in  male  and 

female  were  130.5mm  and  123.5mm  respectively, and 

Zygomatic  arch  length  (RT&LT)  in  males55.3mm  ,  55.1mm 

respectively  and  in  female  were  52.9mm  ,  52.79mm 

respectively . In male orbits, the mean of height was measured 

as  38.7103mm  and  38.7mm,  right  and  left  respectively, 

whereas in female orbits it was 37.5mm and37.46mm right and 

left respectively . The range of breadth was observed right and 

left  as  34.95mm  and34.89mm  respectively  in  male  orbits, 

whereas in  female orbits it  was  33.7mm and 33.69mm right 

and left respectively.

The study revealed that the cranial  breadth and length were 

significantly associated with bi-zygomatic breadth and bi-orbital 

roof; however cranial length was significantly associated with 

right  and  left  zygomatic  arch  length.  It  inferred  that  cranial 

dimensions may be freely associated with facial structure. And 

revealed  that  adult  males  had  higher  values  than  adult 

females, in spite of that the researcher found that Sudanese 
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had  Platyrrhine  nose,  Megaseme  orbit,  and  Dolichocephalic 

head. 

 .

  The  study  concluded  that  the  Sudanese  population  is 

belonging to African origin and may be considered as a special 

ethnic group as the measurements were larger than the other 

groups. And the computed tomography is modality of choice in 

Anthropometry  because  it  visualized  and  facilitated  the 

measurements of the internal structures.  

ملخص االدراسة
 هذه الدراسة اجريت كدراسة توضيحيه عرضية لقياس عظام الوجه القحفية وتوصيف

 معايي النف عند السودانيي باستعمال الشععة القطعية ،بهدف تحديد قياسات مرجعية

. طبيعية للسودانيي
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2013اجريت الدراسة في كل من مستشفى رويال كي ، ومركز انطاليا الطب في الفتة  من  

2015الى  .

 و40,8 من الناث بمتوسط أعمار76 من الذكور 34 حالة تقسم الى 110تمت الدراسة على 

  سنوات للمرحلة.كانت التغيات5 سنه على التوالى قسمت العمار على مراحل بطول 38.9

 مقاسات الرأس لكل من متوسطات العرض والطوال للرأس للرجال والنساء  على التوالي.

 ومقاسات الوجه لكل من السافة بي عظمت الوجنتي (عرض الوجه) وطول قوس عظم

 3 ملم,123.2 2ملم,    126.38الوجنه اليمن واليس في الرجال والنساء كانت التوسطات  

 ملم ,و52.9ملم ,55.1ملم ,55.3  ملم ,123.50ملم, و130.5ملم ,  172.0  8 ملم ,   181.3

 ملم , و38.71ملم على التوالي و مقاسات فتحة محجر العي اليمن واليسى  للرجال 52.8

  ملم, و34.96ملم على التوالي ,اما العرض كان 37.46 ملم, و37.54 ملم وعند النساء 38.74

 ملم لليمي واليسار على33.67ملم و33.72ملم عند الرجال ,اما النساء كان التوسط 34.90

التوالي .

 وجدت الدراسة علقة مهمة بي عرض الوجه والسافة بي منتصف محجر العيني وعرض

الرأس. ووجدت ان طول الرأس يرتبط بعلقة  مهمة مع طول قوس عظم الوجنتي .

 خلصت هذه الدراسة أن ابعاد الرأس لها علقة اصيلة بمكونات الوجه, وأن قيم مقاسات

 الرجال البالغي أكب من قيم مقاسات النساء البالغات , بالضافة ألى أنه تم تصنيف أنوف

 السودانيي حسب القياس الى فئة النف العريض والعيون من فئة العيون الواسعة والرأس

من فئة الرأس الطويل.

6



 وتوصلت الى أن ملمح السودانيي تنتمي إلى الصل الفريقي ويمكن أن يعتب كمجموعة

عرقية خاصة.

 وأيضا خلصت الدراسة الى انه يمكن أن يستعمل التصوير القطعي في علم الجناس لنه

يوفر رؤية واضحة للعضاء الداخلية وسهولة في القياس.

List of continents
Contents page

number

الية I

Dedication II
Acknowledgements III
Abstract (English) IV
Abstract (Arabic) VI
List of contents VII
List of tables X
List of figures XII
List of abbreviations XIV

Chapter One
1.1 Introduction 1
1.2 Problem of the study 5
1.3 General Objective 5
1.4 Specific objectives 6
1-5     Thesis out come

Chapter Two
2-1 Anatomy 7
2-1-1The Head 7
2-1-1-1 Bones of the Skull 7
2-1-1-2Facial bones 8
2-1-1-3Anterior View of the Skull 11
2-1-1-4Posterior View of the Skull 14
2-1-1-5Superior View of the Skull 14
2-1-2Blood supply 16
2-1-2-1Facial arteries 16
2-1-3 Facial veins 18

7



2-2 Pathology 19
2-2-1Congenital deformities of fusion 19
2-2-1-1Macrostoma and microstoma 19
2-2-1-2Cleft upper lip 20
2-2-1-3Cleft lower lip 20
2-2-1-4Cleft palate 20
2-2-1-5◊◊Inclusion dermoids 21
2-2-2 Facial Fractures 21
2-2-2-1Nasal Fractures 22
2-2-2-2Maxillofacial Fractures 22
2-2-2-3Fractures  of  the  Zygoma  or  Zygomatic 

Arch

23

2-2-2-4 Fractures of the Mandible 23
2-2-3 Paget’s disease of bone (Osteitideformans) 24
2-2-4 Hemihyperplasia  (Hemihypertrophy) 24
2-3 Radiographic Imaging of craniofacial 26
2-3-1Cephalometry 26
2-3-2Virtual Cephalogram 26
2-3-3Tomography 27
2-3-3Computed tomography (CT) 28
2-3-3-1Equipment and theory 29
2-4 Background studies 30

Chapter Three
3-1Study design 41
3-2 Study area 41
3-3 Study duration 41
3-4 Study population sampling 41
3-4-1Sample size 41
3-4-2Inclusion criteria 41
3-4-3Exclusion criteria 41
3-5 Method of data collection 42
3-6 Technique 42
3-7Equipment 42
3-8 Data analysis 42
3-9 Method 43
3-9-1Computed tomography protocol 43
3-9-2 Land mark determination 43
3-9-3 Measurements identifications 44

Chapter Four
Result 50

Chapter Five

8



5-1 Discussion 62
5-2 Conclusion 72
5-3 Recommendations 74

References 75

Appendices 89

List of tables
Tabl

e
Table name Page 

numbe
r

3-1  shows  the  identification  of  measurement 

distances

44

4-1 distribution of gender according to age 50

4-2 descriptive statistics of the cranial width and 

cephalic length classified according to age

51

4-3 the t-test and the Pearson correlation between 

the of the variables with the cranial width and 

cephalic length and age

52

4-4 descriptive statistics of the cranial width and 

cephalic length classified according to gender

52

4-5 descriptive statistics of the zygomatic variables 

(Bi zygomatic breadth and Zygomatic arch 

length (RT&LT) classified according to gender

53

4-6 the t-test and the Pearson correlation between 

the variables with the cranial width and 

cephalic length

54

4-7 Shows the descriptive statistics of the 

zygomatic variables (Bi zygomatic breadth and 

55

9



Zygomatic arch length (RT&LT) classified 

according age
4-8 Shows the descriptive statistics of the Orbital 

variables (orbital breadth, height, bi orbital roof 

and Anterior inter orbital distance) classified 

According gender

56

4-9 Shows the t-test and the Pearson correlation 

between the orbital breadth and height bi 

orbital roof and Anterior inter orbital distance 

with the cranial width and cephalic length

57

4-10 Shows the descriptive statistics of the Orbital 

variables (orbital breadth, height, bi orbital roof 

and Anterior inter orbital distance classified 

according age

58

4-11 Shows the descriptive statistics of the nasal 

bone height, width and index classified 

according to gender

60

4-12 Shows the t-test and the Pearson correlation 

between  the nasal bone height, width and 

index with the cranial width and cephalic 

length

60

4-13 Shows the descriptive statistics of the nasal 

bone height, width and index classified 

according to age

61

5-1 shows the comparison between the orbital 

measurements in the present study and some 

other populations

65

5-2 Shows the comparison between the nasal index 

in the present study and some other 

populations

67

10



List of figures
Figur

e
Figure name Page 

number

2-1 Sagittal view of facial bones 9
2-2 Coronal CT scan of maxillary and zygoma 9
2-3 CT axial view of facial bones 10
2-4 CT axial view of facial  bones 10
2-5 Anterior view of the Skull . 12
2-6 Lateral view of the skull 13
2-7 Posterior (A) Superior (B) View of the Skull 17
2-8 Arteries and veins of the head and neck 

shown in right lateral view

19

2-9  Cleft lip. Infant with bilateral cleft of the 

upper lip

20

2-10 Cleft palate. Palatal defect resulting in 

communication with nasal cavity

20

2-11 Le Fort classification of maxillofacial 

fractures. The red line denotes the fracture 

line

23

2-12  Paget's disease. Lateral skull film shows 

marked enlargement of the cranium with 

new bone formation above the outer table of 

the skull and a patchy, dense, "cotton wool" 

appearance

24

2-13  Hemihyperplasia. Enlargement of the right 25

11



side of the face.
2.14 A virtual cephalogram is computed from the 

CT image volume

27

2.15  virtual volumetric lateral view (A) virtual 

volumetric frontal view (B) Virtual X-ray film 

of the skull, frontal view (D) Virtual X-ray 

film of the skull, lateral view

27

2.16 (A)  Multi-functional  tomographic  unit  (B) 

Patient  being  positioned  in  the  Scanora® 

unit;  with  light  markers  on  the  face  to 

facilitate  accurate  positioning.  The  C-arm 

linking together the tube and cassatte 

28

3.1 Cephalometric land marks 46
3-2 Cephalic length (Op-G) 46
3-3 Cephalic width 47
3-4 (A) Bi orbital roof (B) intra-orbital distance 47
3-5  (A) orbital length (B) orbital width 48
3-6 (A) left zygomatic length ( B)right zygomatic 

length (c) bizygomatic distance

48

3-7 (A) Nasal height 49
3-8  Nasal width 49
4.1 Shows distribution of gender in percentage 50

List of Abbreviations
Abbreviations Meaning

A Alveolar 

12



ANS Anterior nasal spine
Brd Broad 
CD-ROM Compact disc read- only memory
CI Cephalic index
Co Condoyle
CT Computerize Tomography                  
DICOM Digital imaging and communications 

in medicine
Eu Euryon
Fm First molar
FOV Field of view 
G Glabella
Go Gonthion 
H Height 
In Incisor 
KVp Kilo-volt peak
M Menton
mA Milli-Amber 
mm Millimeter
Mo Midial border of the orbit
N Nasion
NI Nasal index
OI Orbital index
Op Opsthorion
Or Orbit 
Po porion
W Width 
ZAL Zygomatic arch length 
Zy Zigon 

13


