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ABSTRACT 

Objectives: to evaluate the cephalometric and 
craniofacial measurements in unilateral and bilateral 
cleft lip and palate (CLP) patients and to investigate 
the effect of these measurements in growing and non-
growing cleft patients using cone beam computed 
tomography (CBCT) 3D software, and to compare 
them to healthy individual. 

Setting and Sample population: Retrospective study 
was performed in Department of pedodontics and 
Orthodontics, October 6 University. The study sample 
comprised unilateral and bilateral 36 growing CLP 
(aged 6-17years), and 24 non-growing CLP (aged 18- 
40 years).  The control group included 60 Non-CLP 
subjects.   

Methods: Cephalometric measurements were obtained 
using CBCT software, all measurements were assessed 
by Mann-test to clarify differences between study 
samples. 

 Results: There was a significant difference between 
(Growing Bilateral) and (Control Growing) for (MP-
SN, B, A, ANB, SNB & ANS-ME) and There was a 
significant difference between (Growing Unilateral) 
and (Control Growing) for (MP-SN, B, SNA, SNB, 
GO-GN, GO-GN, N-ANS & ANS-ME). While there 
was a significant difference between (Non-Growing 
Bilateral) and (Control Non-Growing) for (MP-SN, 
B, A, SNA, SNB, GO-GN, & ANS-ME) ,and there 
was a significant difference between (Non-Growing 
Unilateral) and (Control Non-Growing) for (MP-SN, 
B, A, SNA, SNB & ANS-ME) where (Z) values were 
significant at (0.05). 

Conclusion: Our study shows that there was 
significant increase in mandibular length in both 
growing and non- growing BCLP than of UCL, in 

growing UCLP there was reduced upper face height 
and in growing BCLP there was increased lower face 
height 

Introduction 

There are many Craniofacial 

deformities and defects which may be 

challenged and compromised many distinct 

oral health-related problems [1]. Among them is 

the cleft lip or/and palate (CLP) which consider 

the most common congenital anomaly in the 

head and neck area [2, 3]. The incident of CLP 

has been documented as 0.18 per 1000 live 

birth around the world [3, 4]. Abulezz et al, 2018 

reported that it is suspected to have more than 

3000 new cleft cases per year in Egypt and the 

incident  of cleft is 1/750 live birth[5]. 

The management of cleft patient needs 

interdisciplinary approach including plastic 

surgery, speech pathology, orthodontics, 

audiology, pediatrics, anesthesiology, dentistry, 

otolaryngology, psychology and genetics [6, 

7].The impacts on growth, function, appearance 

and psychological outcome must be considered 

in assessing the treatment outcomes of cleft 

patients [8]. 

There are well known variations among 

cleft patients in growth patterns and 

measurements in the vertical, antero-posterior 

and transverse dimensions leading to dental 

malocclusion. The development and shape of 

the maxillary arch may be affected as a result 

of the variation of the initial cleft deformity[9]. 

Many studies have shown that patients 

with more sever cleft in the palate/ alveolar 

bone or greater palate tissue deficiency 

indicates less beneficial development of the 

maxillary structure and Poorer relationships 
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between dental arches[10-15]. On the other hand, 

other studies do not support this theory [16-19]. 

2D cephalometric radiographic tracing 

remained the main diagnostic method of choice 

in orthodontics since many decades[20-23]. 

However, there is a usual demand to additional 

radiograph in other direction to evaluate 

malocclusion and facial asymmetry[22].  

The evolution of Cone beam computed 

tomography (CBCT) many years ago, 

overcomes the high cost and radiation dosage 

of medical CT and it allows three-dimensional 

(3D) visualization of oral and maxillofacial 

complex and metal-induced artifacts, and 

higher spatial resolution [24-27] 

CBCT has dramatically improved 

imaging within the dental field, it provides 

accurate visualization of orthodontic problems, 

aiding in the planning and evaluation of 

orthodontic treatment. In the last 20 years, the 

use of (CBCT) has created new possibilities for 

more effective and accurate sagittal 

assessment. CBCT offers accurate and 

distortion-free image of craniofacial structure 

without any issues with magnification or 

superimposition,[22, 28] so it can be used for 

cephalometric analyses and planning of 

orthognathic surgery, orofacial clefts, 

craniofacial syndromes, soft and hard tissue 

asymmetries, and nasopharyngeal airway 

abnormalities [29-32]. Where, Lateral 

cephalograms can be obtained easily from 

CBCT scans as reconstructed lateral 

cephalometric radiographs (RLCs). The 

accuracy of linear and angular measurements 

evaluated with lateral cephalograms and RLCs 

showed no significant difference [33]. 

Previous studies indicate that the overall 

accuracy and reproducibility of the position of 

the different CBCT landmarks widely used for 

orthodontic diagnosis is high [34-37]. The 

American Association of Orthodontists (AAO) 

has revised its clinical practice guidelines for 

3D cone beam computed tomography (CBCT) 

as part of the patient's medical history and 

diagnostic guide.[36]  

The aim of this study is to evaluate the 

cephalometric and craniofacial measurements 

in unilateral and bilateral CLP Egyptian 

patients and to investigate the effect of these 

measurements in growing and non-growing 

cleft patients using CBCT 3D software, and to 

compare them to healthy individual. 

Material and methods 

This study sample included 60 CLP patients 

(26 males - 34 females), while the control 

group included 60 Non-CLP subjects, patients, 

who visited the Department of pedodontics and 

Orthodontics, October 6 University. The 

exclusion criteria were history of orthognathic 

surgical repair, history of any type of syndrome 

or craniofacial anomalies. All individuals with 

CLP and control groups had class I 

malocclusion with no previous orthodontic 

intervention. The sample was classified into 

four groups, according to cleft type (unilateral 

or bilateral cleft) and subject age (growing or 

non-growing). 

For growing cleft group, 36 subjects (with age 

range between 6-17 years old) was subdivided 

to unilateral growing (UGCLP) and bilateral 

growing (BGCLP) groups (15 and 21 subjects 

respectively). And for non-growing cleft group, 

24 subjects (with age 18-40 years old) also 

were subdivided to unilateral non-growing 

(UNGCLP) and bilateral non-growing 

(BNGCLP) groups (10 and 14 subject 

respectively). The control group was 

subdivided to growing and non-growing 

control group (30 and 30 subjects).  

This study was approved by the Ethics 

Committee at Faculty of Dentistry October 6 

University (RECO6U/9-2019).  

CBCT examination was performed for patients 

with and without clefts scheduled to undergo 

one of several procedures or evaluations: 

alveolar bone grafting, orthodontic treatment, 

or removal of impacted teeth; evaluation of 

skeletal Class III malocclusion; or evaluation 

of anterior open bite and lateral crossbite.  

All CBCT scans were performed with patients 

in maximum dental intercuspation with the I-

ICAT machine (Imaging Systems, CITY) with 
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a slice thickness of 0.3 mm at 1024 x 1024 

resolution. Scanning time was 20 seconds. 

Head position was standardized by adjusting 

the chin rest and bite block to the patient’s 

height and then aligning on the Frankfurt 

plane.     

      CBCT Analysis:  

Cone beam computed tomography 

images were converted to Dicom format and 

processed into volumetric images using 

Anatomage image processing software version 

5.01g.  Multiplanar sagittal, coronal and axial 

projections were generated.  All images were 

oriented in the sagittal, axial, and coronal 

planes before taking measurements by 

adjusting the midsagittal plane to pass through 

the skeletal midline of the face (Nasion –

Subnasale), the axial plane was adjusted with 

the Frankfort horizontal plane (Porion - 

Orbitale), and the coronal plane was adjusted 

to pass through the level of the furcation point 

of the maxillary right first molar. A 

Cephalometric landmarks and parameters were 

analyzed by the software according ABO 

guidelines Tables (1,2), Fig.1.  

Statistical analysis of survey methods: 
Data were unloaded by known Statistical 

Package for Social Sciences Statistical 

Program was the statistical analysis using the 

computer through a statistical package software 

SPSS V. 25 and through it, we used the 

following tests: 

1. Descriptive statistics of the data through the 

tabulating data in the form of (frequencies, 

proportion, means and standard deviation). 

2. Mann-Whitney Test to clarify the 
differences between the study sample.

 

Table I Definitions of landmarks and cephalometric parameters used in the study.  

Nasion (N): Point where frontonasal and internasal sutures meet in the midline 

Anterior nasal 

spine (ANS): 

Most anterior point of maxilla; used for vertical measurement. 

Point A 

(subspinale): 

The deepest point in the curvature between ANS and inferior most point in the 

maxillary alveolar process. 

Point B 

(supramentale): 

The deepest point in the curvature between pogonion and superior most point in 

the mandibular alveolar process 

Gnathion (Gn) The most anterior and inferior point on the lateral shadow of chin. It is 

approximately in the midpoint between pogonion and menton. 

Menton (Me) The inferior most point in the contour of the chin. 

Basion (Ba) The most posterior and inferior point in the sagittal plane on the anterior rim of 

foramen magnum. 

Gonion (Go): The most posterior and inferior point at the angle of mandible. 

Sella (S): Centre of the pituitary fossa or sella turcica. Bilateral points 

SN Plane  

S-N 

This plan is represents the anterior cranial base and is formed by connecting 

Sella to Nasion 

Mandibular 

Plane (MP) 

Go-Gn 

This plane is formed by connecting the point Gonion to Gnathion at the inferior 

border of the mandible 

 

A point 

(subspinale) 

Most concave point of anterior maxilla 

B point 

supramentale 

Most concave point on mandibular symphysis 

 

Basion 

(Ba) 

Most anterior point on foramen magnum 

Gnathion (Gn) Point located perpendicular on mandibular symphysis midway between 

pogonion and menton 

https://en.wikipedia.org/wiki/Maxilla
https://en.wikipedia.org/wiki/Mandibular_symphysis
https://en.wikipedia.org/wiki/Foramen_magnum
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Gonion 
(GO) 

Most posterior inferior point on angle of mandible. Can also be constructed by 

bisecting the angle formed by intersection of mandibular plane and ramus of 

mandible 

Anterior Nasal 

Spine (ANS) 

Anterior point on maxillary bone 

Menton (Me) Lowest point on mandibular symphysis 

SNA (°) Sella-Nasion to A Point Angle 

SNB (°) Sella-Nasion to B Point Angle 

N vertical Line extended from Nasion perpendicular to Frankfurt horizontal plane FH 

N-ANS Linear measurement from Nasion to ANS 

A point 

measurement  

Linear measurement from A point to N vertical 

B point 

measurement 

Linear measurement from B point to N vertical 

 

Table 2 Definitions of variable cephalometric parameters used in the study 

Linear and Angular 

Landmark  

Definition  Measures  

MP-SN(angular ) Mandibular plane and anterior 

cranial base 

Denote the growth pattern mean 32 

degree   

ANB (angular) The angle between point A, N 

(nasion) and B 

Correlate position of maxilla to 

mandible   

SNA (angular) The angle between point A and 

anterior cranial base (angular) 

Correlate position of maxilla to 

cranial base    

SNB (angular) The angle between point B and 

anterior cranial base  

Correlate position of mandible to 

cranial base    

GO-GN (linear) Gonion to gnathion Mandibular length 

Bs-S-N (angular) Basion -Sella-Nasion  Denote cranial base divergence  

N-ANS Nasion to anterior nasal 

spine(linear)  

Upper Anterior facial height  

ANS-Me (linear) Anterior nasal spine to Menton  Lower Anterior facial height  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (1): lateral 3D cephalometric analysis 

https://en.wikipedia.org/wiki/Mandibular_symphysis


Egyptian 
Orthodontic Journal 

    5 Volume 59 – June 2021 

ISSN: 1110.435X 

Results  

The sample used is called convenience 

sampling including: Cases groups were 

Growing Bilateral 21(17.5%) (male) (8) (6.7%) 

and (female) (13) (10.8%). Growing Unilateral 

was 15(12.5%), (male) (8) (6.7%) and (female) 

(7) (5.8%). Non-Growing Bilateral was 

10(8.3%) (male) (4) (3.3%) and (female) (6) 

(5.0%). Non-Growing Unilateral was 

14(11.7%) (male) (5) (4.2%) and (female) (9) 

(7.5%). Control groups were Control Growing 

was 30(25.0%) (male) (12) (10.0%) and 

(female) (18) (15.0%). Control Non-Growing 

was 30(25.0%) (male) (12) (10.0%) and 

(female) (18) (15.0%). 

 

Table (3): Comparison between Growing Bilateral Group and control Growing group  

& Comparison between Growing Unilateral Group and control Growing group 

Variabl

e 

Growing 

Bilateral 

(n=21) 

Control 

Growing 

(n=30) Z 
P-

value 

Growing 

Unilateral 

(n=15) 

Control 

Growing 

(n=30) Z 
P-

value 

Mean ± SD Mean ± SD 
Mean ± 

SD 

Mean ± 

SD 

MP-SN 
41.1

4 
8.63 32.81 

4.2

8 
4.251 

0.001 

H.S 

47.2

4 

8.2

8 

32.8

1 

4.2

8 
5.013 

0.001 

H.S 

B -2.60 
10.5

4 
-1.47 

3.5

3 
2.011 0.04 S -5.80 

7.5

5 
-1.47 

3.5

3 
3.085 

0.002 

H.S 

A 5.05 7.62 2.27 
1.9

8 
2.016 0.04 S 0.43 

5.6

8 
2.27 

1.9

8 
0.822 

0.4 

N.S 

ANB 8.12 6.03 2.49 
2.6

7 
3.850 

0.001 

H.S 
3.17 

4.0

2 
2.49 

2.6

7 
0.434 

0.7 

N.S 

SNA 
82.7

2 
7.14 80.57 

2.8

8 
0.919 

0.4 

N.S 

76.4

3 

5.2

2 

80.5

7 

2.8

8 
2.723 

0.006 

H.S 

SNB 
74.6

0 
5.39 78.08 

3.2

2 
3.084 

0.002 

H.S 

73.2

5 

4.7

6 

78.0

8 

3.2

2 
3.229 

0.001 

H.S 

GO-GN 
70.4

7 
8.48 68.54 

4.3

9 
0.517 

0.6 

N.S 

75.4

3 

7.6

6 

68.5

4 

4.3

9 
3.374 

0.001 

H.S 

BS-S-N 
128.

93 
7.16 132.13 

4.8

3 
1.436 

0.2 

N.S 

128.

85 

8.7

3 

132.

13 

4.8

3 
1.132 

0.3 

N.S 

N-ANS 
52.4

6 
7.46 48.82 

2.4

439

1 

1.935 
0.053 

N.S 

55.8

1 

7.5

4 

48.8

2 

2.4

4 
3.688 

0.001 

H.S 

ANS-

ME 

69.4

5 

12.9

7 
60.93 

5.2

0 
2.681 

0.007 

H.S 

74.5

7 

10.

70 

60.9

3 

5.2

0 
4.361 

0.001 

H.S 

HS significant at (0.01)      S significant at (0.05) 
 

From the table (3) showed the following: 
There was a significant difference at p-value 

(0.05) between (Growing Bilateral) and 

(Control Growing) for (MP-SN, B, A, ANB, 

SNB & ANS-ME) where (Z) values were 

significant at (0.05). 

There was non-significant difference at p-value 

(0.05) between (Growing Bilateral) and 

(Control Growing) for (SNA, GO-GN, BS-S-N 

& N-ANS) where (Z) values were non-

significant at (0.05). 

There was a significant difference at p-value 

(0.05) between (Growing Unilateral) and 

(Control Growing) for (MP-SN, B, SNA, SNB, 

GO-GN, GO-GN, N-ANS & ANS-ME) where 

(Z) values were significant at (0.05). 

There was non-significant difference at p-value 

(0.05) between (Growing Unilateral) and 

(Control Growing) for (A, ANB & BS-S-N) 

where (Z) values were non-significant at 

(0.05).



Egyptian 
Orthodontic Journal 

    6 Volume 59 – June 2021 

ISSN: 1110.435X 

Table (4): Comparison Between Non-Growing Bilateral Group and control Non-Growing 

group & Comparison between Non-Growing Unilateral Group and control Non-Growing 

group 

Variabl

e 

Non-

Growing 

Bilateral 

(n=10) 

Control 

Non-

Growing 

(n=30) 
Z 

P-

value 

Non-

Growing 

Unilateral 

(n=14) 

Control 

Non-

Growing 

(n=30) 
Z 

P-

valu

e 

Mean ± SD Mean ± SD 
Mean ± 

SD 
Mean ± SD 

MP-SN 51.68 7.61 
30.3

4 
5.34 

4.62

6 
0.001 

H.S 

46.0

0 

7.2

9 

30.3

4 
5.34 

5.09

3 

0.00

1 

H.S 

B -10.44 
10.6

8 
4.54 5.80 

3.93

8 
0.001 

H.S 

-

4.86 

6.9

6 
4.54 5.80 

3.60

6 

0.00

1 

H.S 

A -5.03 7.72 4.58 5.72 
3.31

3 

0.001 

H.S 

-

0.24 

5.5

8 
4.58 5.72 

2.44

6 

0.01 

S 

ANB 1.57 5.33 1.40 3.19 
0.12

5 

0.9 

N.S 
1.78 

3.0

9 
1.40 3.19 

0.55

5 

0.9 

N.S 

SNA 75.96 7.59 
82.5

5 
4.50 

3.00

2 

0.003 

H.S 

76.9

4 

5.4

4 

82.5

5 
4.50 

2.97

6 

0.00

3 

H.S 

SNB 74.38 5.63 
81.1

5 
2.63 

3.37

6 

0.001 

H.S 

75.1

6 

5.6

9 

81.1

5 
2.63 

3.40

4 

0.00

1 

H.S 

GO-GN 80.25 4.94 
83.2

1 
3.17 

2.37

7 
0.02 S 

78.6

4 

8.6

5 

83.2

1 
3.17 

1.71

5 

0.09 

N.S 

BS-S-N 
128.4

9 
5.73 

130.

35 
6.57 

1.21

9 

0.2 

N.S 

128.

19 

4.8

0 

130.

35 
6.57 

1.33

6 

0.2 

N.S 

N-ANS 59.21 5.16 
58.1

5 
5.79 

1.31

3 

0.2 

N.S 

54.9

2 

9.2

3 

58.1

5 
5.79 

0.15

1 

0.9 

N.S 

ANS-

ME 
89.96 

12.0

0 

70.4

8 
7.22 

3.81

4 

0.001 

H.S 

84.0

8 

8.8

7 

70.4

8 
7.22 

4.13

5 

0.00

1 

H.S 

HS significant at (0.01)      S significant at (0.05) 

 

From the table (4) showed the following: 

There was a significant difference at p-value 

(0.05) between (Non-Growing Bilateral) and 

(Control Non-Growing) for (MP-SN, B, A, 

SNA, SNB, GO-GN, & ANS-ME) where (Z) 

values were significant at (0.05).  

There was non-significant difference at p-value 

(0.05) between (Non-Growing Bilateral) and 

(Control Non-Growing) for (ANB, BS-S-N & 

N-ANS) where (Z) values were non-significant 

at (0.05). 

There was a significant difference at p-value 

(0.05) between (Non-Growing Unilateral) and 

(Control Non-Growing) for (MP-SN, B, A, 

SNA, SNB & ANS-ME) where (Z) values 

were significant at (0.05). 

There was non-significant difference at p-value 

(0.05) between (Non-Growing Unilateral) and 

(Control Non-Growing) for (ANB, GO-GN, N-

ANS & BS-S-N) where (Z) values were non-

significant at (0.05). 
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Table (5): Comparison Between Growing Bilateral Group and Growing Unilateral group 

& Comparison Between Non-Growing Bilateral Group and Non-Growing Unilateral group 

Variabl

e 

Growing 

Bilateral 

(n=21) 

Growing 

Unilateral 

(n=15) 
Z 

P-

valu

e 

Non-

Growing 

Bilateral 

(n=10) 

Non-

Growing 

Unilateral 

(n=14) 

Z 

P-

valu

e 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

MP-SN 41.14 8.63 47.24 8.28 
1.55

6 

0.1 

N.S 
51.68 7.61 46.00 

7.2

9 

1.52

2 

0.1 

N.S 

B -2.60 
10.5

4 
-5.80 7.55 

0.77

0 

0.4 

N.S 

-

10.44 

10.6

8 
-4.86 

6.9

6 

0.93

7 

0.4 

N.S 

A 5.05 7.62 0.43 5.68 
1.86

1 

0.06 

N.S 
-5.03 7.72 -0.24 

5.5

8 

1.58

2 

0.1 

N.S 

ANB 8.12 6.03 3.17 4.02 
2.51

9 

0.01 

S 
1.57 5.33 1.78 

3.0

9 

0.35

2 

0.7 

N.S 

SNA 82.72 7.14 76.43 5.22 

2.69

6 

0.00

7 

H.S 

75.96 7.59 76.94 
5.4

4 

0.99

5 

0.3 

N.S 

SNB 74.60 5.39 73.25 4.76 
0.81

9 

0.4 

N.S 
74.38 5.63 75.16 

5.6

9 

0.58

6 

0.4 

N.S 

GO-GN 70.47 8.48 75.43 7.66 
1.97

4 

0.05 

S 
80.25 4.94 78.64 

8.6

5 

0.08

8 

0.9 

N.S 

BS-S-N 
128.9

3 
7.16 

128.8

5 
8.73 

0.44

9 

0.7 

N.S 

128.4

9 
5.73 

128.1

9 

4.8

0 

0.76

1 

0.4 

N.S 

N-ANS 
52.46 7.46 55.81 7.54 1.60

6 

0.1 

N.S 

59.21 5.16

2 

54.92 9.2

3 

1.61

1 

0.1 

N.S 

ANS-

ME 

69.45 12.9

7 

74.57 10.7

0 

1.10

7 

0.3 

N.S 

89.96 12.0

0 

84.08 8.8

7 

1.87

4 

0.06 

N.S 

HS significant at (0.01)      S significant at (0.05) 
 

From the table (5) showed the following: 

There was a significant difference at p-value 

(0.05) between (Growing Bilateral) and 

(Growing Unilateral) for (ANB, SNA & GO-

GN) where (Z) values were significant at 

(0.05). 

There was non-significant difference at p-value 

(0.05) between (Growing Bilateral) and 

(Growing Unilateral) for (MP-SN, B, A, SNB, 

BS-S-N, N-ANS & ANS-ME) where (Z) 

values were non-significant at (0.05). 

There was non-significant difference at p-value 

(0.05) between (Non-Growing Bilateral) and 

(Non-Growing Unilateral) for (MP-SN, B, A, 

ANB, SNA, SNB, GO-GN, BS-S-N, N-ANS & 

ANS-ME) where (Z) values were non-

significant at (0.05). 

 

Discussion         
In our study, we chosen non-operated patients 

with no surgical intervention to concentrate on 

the natural morphology of the craniofacial 

structure and to exclude any other external 

factor such as surgery.  Many previous studies 

conducted on operated adults [32, 38], operated 

young age [39] or non-operated young age [9, 29] 

few studies operated on wide age group [40] 

.The current study is conducted on both 

growing young patients and non-growing 

adults both unilateral and bilateral cleft lip and 

palate. 

         The results of this study demonstrated 

that craniofacial morphology changes in UCLP 

growing patients were significantly different 

from normal growing patients in; (MP-SN), 

(SNA), (SNB), (GO-GN), (N-ANS) and (ANS-

ME).  On the other hand, we noticed normal 
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(Bs-S-N) similar to control group. This is in 

agreement with previous observations [40, 41] 

        According to the current study, it can be 

concluded that growth and development of 

upper face was reduced in UCLP growing 

patients. The reason behind this finding was 

discussed by Nielsen et al [42] who attributed 

the abnormal upper facial morphology in 

UCLP  to that; cleft individuals had high 

incidence of deviation of Sella turcica 

morphology, which is the key point for the 

neural crest cells to migrate to the frontonasal 

and maxillary growth field, this abnormality in 

Sella turcica growth can cause abnormal  

maxillary morphology. Another explanation for 

abnormal facial morphology in UCLP patients 

may be the splitting of the palate from nasal 

septum [43]. 

 

        Moreover, the results of the current study 

showed that the cephalometric measurements 

changes in BCLP growing patients were 

significantly different from normal individual 

in; (MP-SN), (A, B points), (ANB), (SNB) and 

(ANS-Me).  

Shreshta et al 2018, who examine the 

relationship between mandibular volume and 

craniofacial morphology in young patient with 

cleft lip and palate using CBCT. They attain 

similar results regarding the correlation 

position of maxilla to mandible (ANB), MP-

SN and the point B when comparing the BCLP 

growing and control growing patients.  This 

may be explained by the abnormal growth 

pattern of maxilla in patients with CLP, that 

affects the shape of maxilla greatly. Moreover, 

most patients with CLP exhibit mouth 

breathing due to airway abnormalities thus 

mouth breathing increase the lower face height 

(ANS-Me) resulting in subsequent posterior 

rotation of the mandible affecting the position 

of the point B of the mandible and the ANB 

angle[44, 45].  

 

      The MP-SN measurement was larger in 

both the BCLP growing group and UCLP 

growing group than in control groups. Similar 

results were obtained by Hermann et al[44]who 

believed that primary factors, such as cleft 

malformation, or secondary factors, such as 

development and functional adaptations, 

caused this. The increased inclination of the 

mandible to the anterior cranial base is a type 

of mandibular vertical compensatory growth in 

response to horizontal and vertical changes 

seen in the midfacial region in patients with 

mandibular vertical compensation.  

 

Our results showed that significant differences 

between BCLP growing and UCLP growing 

groups were only in (ANB), (SNA) and (GO-

GN) which showing shorter mandibular length 

in BCLP growing group than UCLP growing 

group. 

 

The present study showed larger SNA in BCLP 

patients than in UCLP and control patients, in 

additions ANB was larger in BCLP group than 

UCLP and control groups, similar results 

attained by shreshta et al 2018. 

 

On the contrary to our results, Eriksen et al  

observed that patients with more extensive 

clefts had a significantly shorter mandibular 

length [46] 

However, in 1982 Long and col. suggested that 

patients with cleft lip and palate and severe 

maxillary retrusion may be considered as a 

result of a more severe fissure and in order to 

compensate for the maxillary deficiency, the 

mandibular size increases.[47] In our study, we 

noticed increase in  GO-GN length of the 

mandible in both BCLP growing patients and 

in  UCLP growing patients more than control 

group and this results in accordance with 

Yudovich Burak et al[38]  who found   82.76% 

of their  patients had an increase of the 

mandibular body length.  

 

The results of this study comparing the non-

growing UCLP group and BCLP group to 

control non-growing group demonstrated that 

there were significant differences in; (MP-SN), 

B point, A point, (SNA), (SNB) and (ANS-

Me). Only GO-GN mandibular length was 

significant in BCLP non-growing patients 

when compared to control non-growing group 

of patients. 

These results showed some differences as well 

as some similarities with the results obtained 
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by Yi. Xu et al 2014, as they found normal 

values of SNA in adulthood, in addition, they 

showed normal mandibular length (GO-GN) in 

UCLP adult patients.  

The growth and development of the mandible 

in UCLP non-growing patients seems to be 

postponed and so patients will eventually show 

normal mandibular morphology in adulthood, 

this conclusion also believed by Smahel 

1984[48] as he said that changes of mandibular 

shape represented adaptation secondary to cleft 

palate.  

 Our study showed significant difference in 

mandibular length in non- growing BCLP 

group in relation to normal patients which may 

be due to failure of the mandible to adapt and 

to develop normally due to severity of the cleft. 

The length of upper facial height seems to 

catch up later in growth process as its values 

for non-growing group where normal in 

relation to normal control groups  

The cranial base divergence (BS-S-N) for all 

test patients’ group, growing and non-growing 

BCLP and UCLP groups demonstrated a 

normal value similar to the control groups and 

this in agree with previous studies [41, 49, 50]. 

also, these results were similar to the results of 

Y. Xu et al[40] who found normal cranial base 

angle in UCLP in Childhood and adult patients 

but with shortening of the pre- and post-sellar 

length and they concluded that growth and 

development of the cranial base in UICP 

patients were proportionally reduced. 

The relation between changes in cranial base 

morphology and cleft palate can be explained 

in both anatomical and functional terms, 

Anatomically, the cranial base can be seen as a 

boundary structure between the neurocranium 

and the facial skeleton, therefore, the 

development and growth of the cranial base 

can interfere with both neurocranial and facial 

skeletal development [50]. 

Functionally, factors such as prolonged head 

posture due to reduced airway size can also 

influence the postnatal growth pattern of the 

cranial base in subjects with ICP [41]. 

In the current study, we use 3D cephalometric 

analysis obtained from CBCT, many authors 

found that reproducibility of the cephalometric 

measurements obtained from CBCT was higher 

than cephalometric measurements of 

conventional cephalometric radiograph [51-55].  

Conclusion 

The study operated on a wide age groups of 

non-operated UCLP and BCLP patients to 

concentrate on the morphology of the 

craniofacial structure and to exclude any other 

external factor such as surgery. Our study 

shows that there was significant increase in 

mandibular length in both growing and non- 

growing BCLP than of UCL, in growing UCLP 

there was reduced upper face height and in 

growing BCLP there was increased lower face 

height. This needs to be considered during 

orthodontic treatment planning and surgical 

management for the cleft defect. 
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