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INTRODUCTION

In patients with cleft lip and/or palate (CLP), the 
nasolabial defect has a significant esthetic impact on 
the face and may impair psychosocial development. 
Nasoalveolar molding (NAM) is a pre-surgical 
orthopedic technique aimed to improve the alveolar 
and nasolabial morphology of patients with cleft lip 
and palate. This technique is used to facilitate and 
improve the future surgical correction in cleft lip and 
palate patients. Influences such as differences in 
patient age and gingivoperiosteoplasty procedures are 
among many that have made it difficult for conclusive 
results to be found and published on the impact of 
the NAM technique on maxillary growth in patients 
with complete unilateral cleft lip and palate (CUCLP).

CONCLUSIONS

PURPOSE

The purpose of this study is to evaluate differences in 
maxillary growth in preadolescent patients aged 7 to 
10 with complete unilateral cleft lip and palate 
(CUCLP) treated with NAM and without NAM (prior to 
secondary bone graft) compared to non-cleft patients 
in the same age group. 

HYPOTHESIS

The null hypothesis is that there are no differences in
maxillary growth between patients with CUCLP
treated with NAM, CUCLP patients treated without
NAM, and the non-cleft control group.

METHODS

RESULTS

Maxillary growth in patients with complete unilateral cleft lip and palate 
treated with Nasoalveolar molding
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No significant difference in skeletal development was 
found in CUCLP patients treated with NAM compared 
with those patients treated without any presurgical
intervention. Patients without CLP show a better 
maxillomandibular sagittal development than both 
cleft groups. 

Control NAM Non-NAM

Skeletal AP Greater No difference No difference

U1-PP Greater No difference No difference

Maxillary Length Greater No difference No difference

Lower incisor angulation Greater No difference No difference

Md axis angle Less Close to control Trend toward 
statistical 
significance

SN-MP Less Trend toward 
statistical 
significance

Trend toward 
statistical 
significance

Figure 1: Patient treated with NAM appliance and before 
phase I orthodontic treatment

• This retrospective study includes an analysis of a 
total of 50 lateral cephalometric radiographs of 
patients between the age of 7 to 10 years old 
(mean age of 8.7 years old). 

• The sample was divided into 3 different groups:
 Group 1 consisted of 15 CUCLP 

patients treated with NAM,
 Group 2 included 15 CUCLP patients 

without pre-surgical NAM 
intervention

 Control group consisted of 20 
patients without CLP.

• The radiographs were digitally traced using 
Carestream OrthoTrac Software (version v12.4.6.4), 
and a modified-Americleft cephalometric analysis 
was used to analyze the data. 

• One-way analysis of variance (ANOVA), followed by 
Tukey-Kramer pairwise comparisons with family 
wise error rate 0.05 was performed for statistical 
significance to compare the three groups.

• The intra class correlation coefficient with a 95% 
confidence interval was used to measure intra-
rater reliability. All of the values exceeded 0.75 
“excellent” criterion for all measurements. 

• The control group showed significantly greater 
sagittal maxillomandibular values and an ideal 
incisor position, compared to the values of NAM 
and non-NAM patients (p < 0.015).

• There was no statistically significant difference 
between the NAM and non-NAM groups. 

• In terms of vertical values, there was a "trend" 
toward statistical significance between the NAM 
and the control group (p = 0.059). 

Figure 2: Cephalometric measurement digitized using 
Carestream Orthotrac Software

Variable NAM (n=15) Non-NAM 
(n=15)

Control 
(n=20)

p-
Value

Mean SD Mean SD Mean SD

ANB 2.9 3.8 3.8 4.1 3.7 2.9 0.733

ANS-N-Pg 6.3 4.0 7.3 4.2 7.8 3.5 0.523

Ba-N-ANS 64.0a 3.3 62.3a 4.6 68.7b 3.0 <0.001

Ba-N-Pg 57.8a 2.3 55.4a 3.1 60.9b 2.9 <0.001

L1-GoGn 89.5a 6.1 91.4a,b 8.6 97.5b 8.2 0.009

L1-MP 87.7a 6.3 89.8a,b 8.6 96.2b 8.1 0.006

Lower E-line 
(mm)

2.3 2.4 2.0 3.7 1.8 3.2 0.887

Lower Face 
Height Ratio

56.5 3.1 57.8 2.5 57.5 2.6 0.387

Mandibular 
length

94.1 5.9 95.3 7.2 98.5 4.5 0.087

Mand Max 
Difference

20.4 5.0 18.8 5.4 20.0 4.0 0.643

Maxillary 
Length

73.8a 3.5 76.5a,b 5.7 78.5b 3.9 0.014

Md axis angle -
13.5a,

b

3.6 -12.4a 3.1 -16.8b 4.9 0.006

SNA 78.7a 3.9a 78.4a 4.5 83.4b 3.2 <0.001

SNB 75.9a 3.9 74.6a 3.8 79.7b 3.9 0.001

SN-MP 36.1 4.8 35.0 5.1 31.3 7.2 0.052

U1-PP 99.9a 8.7 94.8a 11.1 111.3b 6.2 <0.001

Upper E-line 
(mm)

-1.3 2.9 -0.8 4.1 -0.1 3.0 0.587

Figure 3: Cephalometric measurements and comparisons of 
NAM, Non-NAM and control group

Figure 4: Summary of the results
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