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effects of rapid maxillary expansion (RME) on nasal morphology in children in the 
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dentition did not have any impact on nasal morphology, as assessed using facial analysis.
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expansion (Figure 1)12. During this procedure, the 
halves of the maxilla are pushed apart in a pendulous 
manner in both the horizontal and frontal directions. 
Studies involving anteroposterior radiography have 
revealed important skeletal alterations attributed 
to the orthopedic expansion of the maxilla, such as 
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zygomatic process18,22,24. Hence, rapid maxillary 
expansion (RME) causes a variable increase in the 
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�����3,6,8,12,13,16,18,20,24.
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as has been mentioned in subjective reports19. A 
number of authors have used rhinomanometry 
to objectively demonstrate that orthopedic 
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Photographic assessment of nasal morphology following rapid maxillary expansion in children

Figure 1- Rapid maxillary expansion procedure with Haas appliance; (A) Frontal oral photograph in pre-expansion phase; 
(B) Occlusal view with Hass appliance installed in the pre-expansion phase; (C) Occlusal view, immediate post-expansion; 
(D) Occlusal view, one year following expansion; (E) Frontal oral photograph in the post-expansion phase

A B C

D E

resistance10,13,25-27. Studies employing acoustic 
rhinometry corroborate the increase in volume 
��	���	�����	������	���������	/�9�	����	�����#����	
��
�������	 ��	 �����	 
���������	 ����	 ��
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surgical assistance (LeFort I) in adult patients1,5,7,9,19.

Subjective and objective data suggest the 
possibility of structural and functional changes 
��	 ���	 �����	 ������	 ���������	/�9�	 ���	 ��
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change could contraindicate RME in children in the 
primary dentition stage due to the risk of producing 
undesirable clinical changes to the nose. The 
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case report of a possible fracture of nasal bones 
caused by maxillary disjunction21�	'�����
�	����	
a fracture of nasal bones occurs in children, it does 
not lead to medium- or long-term functional and 
morphological problems. The only implication is a 
temporarily altered nasal morphology and increased 
sensitivity to touch. The assessment of the behavior 
of the intercanthal distance (measured on a frontal 
facial photograph)4	 ���	 
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of the base of the skull during maxillary expansion.

The only article to assess facial alterations induced 
in the soft tissue by orthopedic expansion of the 
maxilla used measurements taken on standardized 
frontal photographs4�	���	����	����
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for at least 12 months after removing the expansion 
appliance. There are no other data in the literature 
�
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using clinical facial analysis.
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photographs to determine the immediate and short-
term effects of RME on nasal morphology in children 
��	���	������	��	�
���
�	��
	����
	
���������	����	
posterior cross-bite.

MATERIAL AND METHODS
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months (maximum patient age: 12 years 10 months 
and minimum patient age: 6 years 1 month), 
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Orthodontics of the Hospital for Rehabilitation of 
Craniofacial Anomalies of the University of São 
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expansion RME using a Haas appliance (Figure 1). 
The RME protocol involved one complete turn of the 
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maxillary morphology. The parameter to expansion 
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To be included in the study, the patients needed 
to have good-quality digital photographs of the 
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line parallel to the ground). Six photographs of 
����	 ����
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2) and three in profile (Figure 3). The three 
photographs corresponded to the pre-expansion 
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year following expansion (from left to right, respectively; parents signed informed consent authorizing the publication of 
these pictures)

SILVA FILHO OG, LARA TS, AYUB PV, OHASHI ASC, BERTOZ FA
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Figure 3-������	�
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1 year following expansion (from left to right, respectively; parents signed informed consent authorizing the publication of 
these pictures)

Photographic assessment of nasal morphology following rapid maxillary expansion in children

2011;19(5):535-43



J Appl Oral Sci. 539

Figure 4- Frontal facial photograph for assessment of nasal structures; nasal width of the middle third (A); nasal base (B); 
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(parents signed informed consent authorizing the publication of these pictures)

Structure Agreement (%)
Examiner 1

Kappa Agreement (%)
Examiner 2

Kappa Agreement (%)
Examiner 3

Kappa

Nasal width of middle third 100% 1 91.11% 0.60 100% 1

Nasal base 100% 1 93.33% 0.33 97.78% 0.33

Dorsum of nose 98.89% 0.67 97.78% 0.33 100% 1

Nasolabial angle 92.22% 0 95.55% 0.31 85.55% 0.53

Alar base 100% 1 100% 1 78.88 0

Table 1- Percentage of agreement and Kappa values for the intra-examiner analysis

SILVA FILHO OG, LARA TS, AYUB PV, OHASHI ASC, BERTOZ FA
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each screen to be analyzed and compared by three 
examiners.
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by three independent experienced orthodontists, 
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the determination of the error of the method. On the 
second evaluation, only half of the sample (selected 
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facial structures: dorsum of the nose, nasal-labial 
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perceived alteration.
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the Kappa test17 for analysis of the degree of 
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incidence of the alterations.

RESULTS

The results of the agreement percentages 
and Kappa values for the intraexaminer and 
interexaminer analyses are displayed in Tables 1 
and 2, respectively.

From the analysis of the mode of the examiners’ 
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detected in the nasolabial angle in 1.64% of the 
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immediate post-expansion photos; in 4.92% of 
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����
����	��������������	��
	���	���
	���������	
���������6	 ��
	 ��	 %�7%4	 ��	 ���	 ��������	 ����	
comparing the pre-expansion photos to those one 
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Structure % of alteration
A x B

% of alteration
B x C

% of alteration
A x C

Nasal width of middle third 0 0 0

Nasal base 0 0 0

Dorsum of nose 0 0 0

Nasolabial angle 1.64 4.92 6.56

Alar base 0 0 0

Table 3-�#�����������
�
��������$�����������������������&������������������������������������	�������������
�����
�������
(A), immediate post-expansion (B) and 1-year post-expansion (C) photographs

Photographic assessment of nasal morphology following rapid maxillary expansion in children

Structure Agreement (%)
Ex1 X Ex2

Kappa Agreement (%)
Ex2 X Ex3

Kappa Agreement (%)
Ex1 X Ex3

Kappa

Nasal width of middle third 88.88% 0 88.88% 0 100% 1

Nasal base 95.55% 0 93.33 -0.08 97.78% 0.33

Dorsum of nose 97.78% 0.33 100% 1 97.78% 0.33

Nasolabial angle 97.78% 0.33 74.44% -0.12 76.66% 0

Alar base 100% 1 78.88% 0 78.88% 0

Table 2- Percentage of agreement and Kappa values for the inter-examiner analysis

Ex = examiner

Figure 5-�������	�
����	�
�������
������
����	�
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���	���������
�����
�������
�������'�*��� ����������
����
expansion period (C,D) and 1 year following expansion (E,F) of patient in whom an increased nasolabial angle was detected 
(parents signed informed consent authorizing the publication of these pictures)

A

B

C

D

E

F

2011;19(5):535-43



J Appl Oral Sci. 541

SILVA FILHO OG, LARA TS, AYUB PV, OHASHI ASC, BERTOZ FA

Figure 6-�������	�
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expansion period (C,D) and 1 year following expansion (E,F) of patient in whom a decreased nasolabial angle was detected 
(parents signed informed consent authorizing the publication of these pictures)

A

B

C

D

E

F

DISCUSSION

~���	��	����	�������#�	���
����	����������	/�9	
has not been a novelty since the 1960s12. Since 
�����	������
���	���
���	����	���
�#�
	���	�,������	
��
	
�����	 �������	��	/�9	��	����	 ��	 ���	��������	
repercussions on respiration5,7-11,13,16,19,20,24-27. RME 
thus have a variable orthopedic effect capable of 
causing favorable morphological changes to the 
�����������
�	 ��������	 ���	����	 �	 �
��
��������	
�����
	�������
�	����	����

For orthodontists, the positive results of RME 
are mainly evidenced through occlusal analysis. 
/�9	�����������	�
�����
���	���������	����	���	���	
of establishing upper morphology and transversal 

���������	 ����������	 ����	 ��
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occlusion.
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the purpose of evaluating the potential effects 
��	 /�9	 ��	 ���	 �����	 ���	 ������	 ���	 ��
�	 ��	
of children in the stages of primary and mixed 
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	 �
��������	 ��	 �	 �,������	
����
��	���	�����������	��,�������	���	�����	������	
considering the buccolingual slant of the posterior 
teeth (“torque”). The patients had posterior cross-
�����	����	���	����
	�����
��
	�����	���������
	��	���	
���������
��������	
�
������	������	���	�������
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lingual slant of the posterior teeth. This implied 
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�������	��������	���	��
=��	��	���	�����
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This characteristic is a reference for the diagnosis of 
skeletal atresia of the upper dental arch. Therefore, 
���	����

��	��
�	��������
	 ��	/�9	�����	�	'���	
���������	����	���	����	����������	�
������	��	���	
complete turn per day (2/4 in the morning and 2/4 
at night) until the correction of the posterior cross-
����	����	���
��

�������

Although it has an indisputable dental effect 
corresponding to the slant of the anchorage 
teeth in the vestibular direction, RME causes an 
���
����	 ��	 ���	 ��
��	 ��	 ���	 �������	 ��
	 �����	
cavity3,6,8,11,12,13,16,18,20,22,24. The part of the maxilla 
����	�
���	��	���	�������	��	/�9	��	����	�����	��	
closest to the appliance and farthest from the base 
of the skull. Thus, transversal alterations are more 
expressive at the point of the occlusal plane and 

��������
	����

	���	����	��	���	�,���24.

As the maxilla is the bone that most contributes 
��	���	���#��
�����	��	���	��
	�����	��	��	
���������	
to expect that the separation of the maxillary 
bones through RME causes some change to the 
��
����������	���#��
�����	��	���	�����	����	������	
can be assessed by cephalometric analysis, as done 
��	���	���
���	�������������	���	��������	��W������	
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of RME on the soft tissues of the face, suggesting 
numerical sagittal changes in the soft tissue, such 
as anterior displacement of the tip of the nose, and 
an increase in the H angle and facial convexity as a 
consequence of the immediate maxilla advancement 
��
	���
����	
�������	
�����

	��
	���,��

14,15. 
No changes in nasal prominence, thickness of the 
����
	 ���	 �
	 ����,����	 ��	 ���	 ����	 ���������	/�9	
��
�	
���

�
15. These results reveal that RME is 
���������	��	
�
�����	 ��W�������	 ���	 ����	 ��������	
-�	 ���
�	��
�	 ����	 ������	 ��	 ���	 ����	 �������	 ��	
����
	 ��	 
�W����
	 ��	 �������	 ��	 ���	 ���������	
hard tissues.

Frontal radiographs have proven the orthopedic 
������	��	���	��������	����	���
�����	��	���	��
��	
of the nasal cavity from 1 to 3 mm, 1.7 to 2.5 
mm, around 2.08 mm, from 2 to 4.5 mm and of 
3.47 mm3,12,13,16,24. One study employing computed 
�����
����	 =�����#�
	 �	 ����	 ���
����	 ��	 *74	
in the area and 15% in the volume of the nasal 
cavity20. Do such alterations imply changes in facial 
morphology? If so, are these changes positive or 
negative?

One report in the literature stimulated the 
development of the present investigation. This 
report discusses an undesirable change in the nasal 
morphology of a 5-year-old girl after activation of 
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frailty of the inter-nasal suture at this age2. In the 
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dentition, starting at 5 years of age23. Therefore, 
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of the face of children subjected to orthopedic 
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using photographs of the patients prior to RME, 
immediately after the active phase of RME and 12 
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anatomical changes caused by RME in the primary 
and mixed dentition stages, above all, on the nasal 
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and nasal base. Based on the results of the Kappa 
test for intraexaminer and interexaminer reliability 
(Tables 1 and 2), subjective facial analysis is a 
reliable method for the assessment of morphological 
alterations. According to the assessment of the 
three experienced orthodontists, only the nasolabial 
angle proved altered in 6% of the patients. The 
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the clinic: RME does not alter nasal morphology 
in children in the stages of primary and mixed 
dentition.

Facial analysis demonstrates that rapid RME has 
a minimal potential to alter facial morphology in 
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the maxilla.

CONCLUSIONS
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that RME in children in the primary and mixed 
dentition stages does not lead to changes in the 
mid face or nasal morphology.
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