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ABSTRACT

Objective: To evaluate changes in pharyngeal airway dimensions after treatment of Skeletal 
Class II with mandibular retrognathia using Twinblock functional appliance compared to Skeletal 
Class II untreated subjects.

Materials and Methods: 24 skeletal Class II patients with an age range 9-12 years old 
were selected from the outpatient clinic of the Department of Orthodontics, Cairo University.  
The patients were divided into two groups: a control group of untreated individuals (Group 
1-Control, n=12) and a functional appliance group (Group 2-TwinBlock, n=12). Digital lateral 
cephalograms were made at the beginning (T1) and at the end of the observational period (T2) for 
Group 1 and at the end of the twinblock active treatment period for Group 2. Treatment duration 
in both groups was 7.5 months. Angular and linear lateral cephalometric measurements were done 
to identify skeletal relationship (SNA, SNB, ANB and Witts appraisal) as well as the widths of the 
upper and lower pharyngeal airways at T1 and T2 (Nasopharynx, oropharynx and hypopharynx). 
The data was evaluated and compared using Paired t-test and Independent sample t-test. 

Results: The mean ages for Groups 1 and 2 were 10.53 ± 1.32 and 10.89 ± 1.17 years respectively. 
At T1, there were no statistically significant differences between the skeletal measurements and 
pharyngeal airway dimensions between the two study groups (p >0.05). However, at T2, statistically 
significant differences were observed between Groups 1 and 2 (p <0.05 and p< 0.001) for all the 
skeletal and airway measurements with the exception of angle SNA and nasopharyngeal airway 
width whose changes were statistically insignificant (p> 0.05).

Conclusions: Twinblock is effective in increasing the sagittal dimensions of the pharyngeal 
airway. Hence, this appliance can be useful in improving the respiratory function of growing 
individuals with reduced airway size due to mandibular deficiency. 
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INTRODUCTION 

Skeletal Class II malocclusion is one of the most 
common dentofacial anomalies and affects almost 
one third of the population. Etiology includes 
maxillary prognathism, mandibular retrognathism 
or a combination of both. Mandibular retrognathism 
has been reported to be the main cause (McNamara 
Jr, 1981 and Proffit et al, 1998 ). 

Respiratory distress has frequently been 
reported in cases with mandibular retrusion due 
to the posterior position of the mandible and the 
tongue which leads to restriction of the pharyngeal 
region. These patients may be more prone to mouth 
breathing as a result of their reduced pharyngeal 
dimensions. There is a close relationship between 
the anatomy and function of the pharyngeal airways 
and craniofacial development (Cozza et al, 2008 
and Ali et al, 2015a). Normal airway is one of the 
most important elements for the correct development 
of the craniofacial structures (Ansar et al, 2015).

Correction of Class II malocclusion involves 
forward positioning of the lower jaw and therefore 
can positively influence the airway dimensions. 
Hence, skeletal class II treatment is important for 
both aesthetics and functional purposes. Previous 
studies have investigated the changes that occur in 
the airway as a consequence of orthopedic treatment 
of skeletal class II by mandibular advancement 
(Goymen et al, 2019). Some found a positive 
correlation (Ozbek et al, 1998 and Ghodke et al, 
2014) while others reported no significant changes in 
the airway following functional appliance treatment 
(Lin et al, 2011). 

Some oral appliances whose mode of action are 
quite similar to functional appliances have long 
been suggested as a treatment option for obstructive 
sleep apnea to assist in opening the airway 
(Kushida et al, 2006 and Holley et al, 2011). 
The Twinblock appliance which was developed by 
William J Clark in 1970 is one of the most popular 
functional appliances and has proven effectiveness 
in promoting mandibular growth and can also be 

used as an aid in positively changing the airway 
dimensions (Abdelkarim , 2012; Sharma et el, 
2012;Ghodke et al , 2014; Burhan & Nawaya, 
2015; Clark, 2015 and Elfeky & Fayed, 2015). 

Despite the various amount of research that in-
vestigated the effects of skeletal Class II correc-
tion by numerous functional appliances in growing 
patients, few studies examined the pharyngeal di-
mensional changes as a consequence to functional 
appliance therapy. This study was conducted to 
evaluate the efficiency of the twinblock appliance 
on the improvement of the upper and lower pharyn-
geal airway dimensions in skeletal Class II subjects 
with deficient mandible compared to an untreated 
control group. 

MATERIAL AND METHODS

24 patients (10 males and 14 females) with 
Skeletal Class II malocclusion seeking orthodontic 
treatment were selected from the outpatient clinic of 
the Department of Orthodontics, Cairo University. 

The following criteria were applied: (Figure 1)

1.	 Age range: 9-12 years old (circumpubertal)

2.	 Skeletal Class II malocclusion with mandibular 
deficiency and normal maxillary growth 
ANB angle > 4° and Witts appraisal > 2mm

1.	 Overjet of at least 6 mm

2.	 Bilateral Class II molar relationship

3.	 No or minimal crowding/spacing 

4.	 Normal or hypodivergent facial pattern, FMA  
≤ 25°

5.	 Upper incisors proclined and lower incisors 
upright or retroclined

6.	 No previous orthodontic/orthopedic treatment

7.	 No previous extractions

8.	 No respiratory problems or nasal obstructions

9.	 No past surgeries such as tonsillectomy 

10.	No syndromes, systemic illnesses, dental 
anomalies
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According to the type of treatment, the sample 
was divided into 2 groups: Group 1 (n=12) controls 
(7 males, 5 females) who received no treatment and 
Group 2 (n=12) who received Twinblock treatment 
(5 males, 7 females).

A written informed consent was signed by all the 
patients and the study was approved by the ethical 
committee of Faculty of Dentistry, Cairo University. 

Lateral cephalograms were obtained for all 
patients at the beginning (T1) and at the end of the 
observational/treatment period (T2) 7.5 months 
later for the control group and the twinblock 
group. Lateral cephalograms were taken using a 
standardized technique with the same machine 
where patients were standing in the natural head 
position with the Frankfort Horizontal plane parallel 
to the floor and the teeth in centric occlusion. 
Patients were instructed to stand still and not move 
their heads or swallow during radiation exposure. 
The lateral cephalograms were traced using (CephX 
Imaging Software, USA) and the following points/
planes and landmarks were identified for skeletal 

measurements. The airway measurements were 
done according to the method implemented by Jena 
et al, 2012.  (Figure 2)

Fig. (2) N: Nasion; S: Sella; Po: Porion; Ba: Basion; Oe: 
Orbitale; Me: Menton; Go: Gonion; OP: Occlusal 
plane; Ptm: Pterygomaxillary fissure; U: Uvula; V: 
Vallecula; UPW: upper pharyngeal wall; MPW; middle 
pharyngeal wall; LPW: lower pharyngeal wall

Fig. (1) Pretreatment photos for Group 2 patient (Twinblock group)
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SNA: Angle formed between points Sella, 
Nasion and A point and describes anteroposterior 
position of the maxilla relative to the anterior 
cranial base

SNB: Angle formed between points Sella, 
Nasion and B point and describes anteroposterior 
position of the mandible relative to the anterior 
cranial bas

ANB: Angle formed between points A, Nasion 
and B point indicating the skeletal relationship 
between the maxilla and the mandible

Witts appraisal: The linear distance between the 
perpendicular projections of points A and B over 
the functional occlusal plane. 

FMA : Angle formed between mandibular plane 
and Frankfort horizontal plane

OP: occlusal plane

Ptm: pterygomaxillary fissure

Ba: Basion

U: tip of the soft palate

V: Vallecula

UPW- upper pharyngeal wall: Intersection of the 
line Ptm-Ba with posterior pharyngeal wall

MPW- middle pharyngeal wall: Intersection of 
perpendicular line on Ptm perpendicular from 
“U” with posterior pharyngeal wall.

LPW- lower pharyngeal wall: Intersection of 
perpendicular line on Ptm perpendicular from 
“V” with posterior pharyngeal wall. 

The airway widths were measured as follows: 

Nasopharyngeal airway width (NAW): The 
linear distance between Ptm and UPW.

Oropharyngeal airway width (OAW): The linear 
distance between U and MPW.

Hypopharyngeal airway width (HAW): The 
linear distance between V and LPW.

For assessing the intra-examiner reliability 
of measurements, 12 randomly selected lateral 
cephalograms were measured again after 2 weeks 
interval and statistical test was done to evaluate the 
accuracy of the measurements. 

For construction of the Twinblock, waxbite 
registration was made for all patients whereby the 
mandible was advanced to achieve an edge to edge 
incisal relationship with a gap of 2-3 mm beyond the 
freeway space between the upper and lower central 
incisors. Advancement was done in one or two 
steps depending on the severity of the malocclusion 
(Figure 3).  Instructions were given to wear the 
appliance 24/7 except during mealtimes. Followup 
was every 4 weeks for a total of 7.5 months. The 
patients in Group 2 were treated with Twinblock 
until Class I molar relation was achieved and the 
overjet reduced to 2mm at the end of treatment.                                                     

Statistics: 

All Data were collected, tabulated and subjected 
to statistical analysis. Statistical analysis was 
performed by SPSS in general (version 17), while 
Microsoft office Excel was used for data handling 

Fig. (3) Intraoral photos of the twinblock appliance
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and graphical presentation. Quantitative variables 
were described by the Mean, Standard Deviation 
(SD), the Range (Minimum – Maximum), Standard 
Error (SE) and 95% confidence interval of the mean. 
Qualitative categorical variables were described 
by proportions and Percentages.

Shapiro-Wilk test of normality was used to test 
normality hypothesis of all quantitative   variables 
for further choice of appropriate parametric and 
nonparametric tests. Mostly the variables were 
found normally distributed allowing the use of 
parametric tests.  Paired samples t test was 
used for comparing the Post and Pre  within each 
group.  Independent samples t test was used for 
comparing the difference (Post-Pre) between the 
two groups. Chi-squared test was applied for 2 by 
2 contingency table.

Significance level was considered at P < 0.05 (S); 
while for P < 0.01 was considered highly significant 
(HS).  Two Tailed tests were assumed throughout 
the analysis for all statistical tests. 

RESULTS

The mean ages of the patients at T1 in the control 
group and treatment group were 10.53 ± 1.32 and 
10.89±1.17 years respectively. No statistically 
significant differences existed between the mean 
ages of the two groups (Table 1). The mean 
duration of the treatment/observation period were 
7.5 months for both groups. There was correction of 
the overjet and overbite. Posttreatment photos and 
lateral cephalogram for Twinblock group are shown 
in (Figure 4).

The distribution of gender between the two groups 
is shown in (Table 2). There was no statistically 
significant difference in the distribution of gender 
between the two groups. The mean intragroup 
values of the cephalometric analysis for the skeletal 
and airway measurements for both the treatment 
and the control group (intragroup differences) at T1 

and T2 are shown in (Table 3). 

Regarding intragroup comparisons, statistically 
significant differences were found for all skeletal 
and airway parameters within twinblock group 
at T2 compared to T1, with the exception of 
angle SNA and nasopharyngeal airway width 
(NAW) which showed no statistically significant 
changes (p>0.05). For angle ANB as well as linear 
measurement Witts appraisal, there was statistically 
significant decrease (p<0.01) at the values (-2.32 ± 
0.48) and (-2.14 ± 0.49) respectively. Angle SNB 
revealed a statistically significant increase between 
T1 and T2 (p <0.01) at the value of (1.52 ± 0.64). 
FMA angle showed statistically significant increase 
at T2 (1.09 ± 0.72) (p<0.01).   Oropharyngeal and 
hypopharyngeal airway widths showed statistically 
significant increase between T1 and T2 (p< 0.01) 
at the values of (2.08 ± 0.62) and (1.73 ± 0.71) 
respectively. 

Within Group 1 (control group) there were no 
statistically significant differences between any of 
the variables at T1 and T2 (p>0.05). SNB angle, 
FMA angle and lower pharyngeal airway showed 
mild increase in their values, which could be 
attributed to slight mandibular growth, however it 
was not statistically significant. 

The mean changes between T1 and T2 and 
comparison of those changes between Group 1 and 
Group 2 (intergroup) are shown in Table 4. There 
were statistically significant differences between the 
two groups for all the parameters (p<0.01) with the 
exception of angle SNA and nasopharyngeal airway 
width (NAW) (p>0.05).  For intergroup comparisons, 
there were no statistically significant differences 
in the value of the cephalometric parameters 
between twinblock and control groups for all the 
skeletal and airway parameters at T1(p>0.05). For 
intra-examiner reliability of measurements, the 
correlation coefficient was 0.99, which indicates 
that the measurements were reliable. 
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TABLE (1)  Independent samples t test for comparing the mean ages between the two groups

N Mean SD SEM Differences 
95% 

Confidence
Interval of the t df P value

Mean SD Lower Upper 
Age 

Control 12 10.53 1.32 0.38 

Twinblock 12 10.89 1.17 0.34 -0.36 0.51 -1.41 0.70 -0.70 22 0.48918 

P> 0.05 (Nonsignificant)

TABLE (2) Chi-squared test showing gender distribution between the two study groups

Males Females
Total Chi-Squared P value

Frequency Percent Frequency Percent

Control 7 58.3% 5 41.7% 12
0.67 0.41422

Twinblock 5 41.7% 7 58.3% 12

Total 12 50.0% 12 50.0% 24

P>0.05 (Nonsignificant)

TABLE (3) Paired t-test showing intragroup differences for Groups 1 and 2 at T1 and T2

Parameters

Groups

Group 1 (Control)
Significance 

(P-value)

Group 2 (Twinblock)
Significance 

(P-value)T1
Mean ±SD

T2
Mean ±SD

T1
Mean ±SD

T2
Mean ±SD

SNA° 81.42 ± 1.62 81.6 ± 1.41 0.061 82.1 ± 1.71 81.34± 1.78 0.081

SNB° 75.88 ±1.16 76.29 ± 1.21 0.068 75.68± 1.66 77.2 ± 1.81  0.000**

ANB° 5.54 ±0.72 5.31 ± 0.55 0.840 6.42 ± 0.95 4.1 ± 0.79 0.002**

Witts (mm) 3.44 ± 1.17 3.18 ± 1.10 0.481 3.58 ± 1.04 1.44 ± 0.96 0.009**

FMA° 24.56 ± 2.63 24.91± 2.74 0.021 25.58 ± 2.25 26.67± 2.54 0.000**

Nasopharynx (mm) 12.72 ± 5.33 13.51 ± 5.18 0.251 12.08 ± 5.21 13.22± 5.72 0.064

Oropharynx (mm) 9.48 ±2.05 10.01 ± 2.48 0.48 9.25 ± 2.13 11.33± 1.86 0.000**

Hypopharynx (mm) 11.94 ±2.79 12.61 ± 2.16 0.721 11.68 ± 2.03 13.41± 2.14 0.002**

*P< 0.05 (Significant), **P< 0.01 (Highly significant), P>0.05 (Non-Significant)
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TABLE (4) Independent sample t-test for comparing the difference (Post-Pre) between the two study groups

Parameter
Group 1 (Control) Group 2 (TwinBlock) Differences

95% Confidence 
interval of the 

difference P-Value

Mean ±SD Mean ±SD Mean SD Lower Upper

SNA° 0.2 ± 0.19 -0.76 ± 0.33 0.96 0.23 0.62 1.21 0.632 (NS)

SNB° 0.41 ± 0.39 1.52 ± 0.64 -1.11 0.24 -1.34 -0.83 0.001**

ANB° -0.23 ± 0.14 -2.32 ± 0.48 2.09 0.14 1.53 2.12 0.000**

Witts (mm) -0.26 ± 0.18 -2.14 ± 0.49 1.88 0.15 1.58 2.19 0.000**

FMA° 0.35 ± 0.36 1.09 ± 0.72 -0.74 0.20 -0.93 -0.55 0.004**

NAW (mm) 0.79 ± 1.03 1.14 ± 0.92 -0.35 0.07 -0.54 -0.25 0.206 (NS)

OAW (mm) 0.53 ± 0.89 2.08 ± 0.62 -1.55 0.10 -1.83 -1.43 0.000**

HAW (mm) 0.67 ± 0.37 1.73 ± 0.71 -1.06 0.21 -1.25 0.57 0.04*

*P< 0.05 (Significant), **P< 0.01 (Highly significant), P>0.05 (Non-Significant)

Fig. (4)  Post-treatment photos and lateral cephalometry in Group 2 (Twinblock group)
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DISCUSSION

Twinblock is one of the most frequently used 
functional appliances for the treatment of skeletal 
class II malocclusion in growing individuals where 
mandibular deficiency is the primary etiological 
factor. Its mode of action is forward posturing of 
the mandible. It also exerts a resciprocal force on 
the maxilla in a distal direction thus restricting 
its growth while stimulating forward mandibular 
growth (Thapa et al, 2018). The use of functional 
appliances has also become more recommended as 
a treatment option for airway problems that result 
in obstructive sleep apnoea (Entrenas et al, 2019).

Pharyngeal airway dimensions have received 
a special interest in orthodontics and dentofacial 
orthopedics. It is well established that inadequate 
pharyngeal dimensions at a young age may induce 
sleep-disordered breathing at a later stage in life when 
the normal aging process due to age or obesity takes 
place and worsens an already narrowed pharyngeal 
airway dimension. Accordingly, it is highly 
valuable if modalities for correction of skeletal 
Class II can also lead to permanent increases in 
pharyngeal airway dimensions. In adults the option 
is surgical mandibular advancement while in young 
age it is functional appliance treatment (Ozbek 
et al, 1998 and Achilleos et al, 2000). A patent 
airway is believed to positively influence normal 
craniofacial growth and development as it promotes 
healthy sleeping patterns which accordingly lead 
to adequate release of plasma growth hormone 
which can stimulate condylar activity and enhance 
mandibular growth (Born et al, 1988). 

The use of lateral cephalograms in this study is 
justified despite being a two-dimensional tool. It 
is a well documented modality for analysis of the 
airway where reproducibility of the measurements 
was found to be highly reliable (Malkoc et al, 
2005) and has advantages over three-dimensional 
imaging such as lower cost and radiation dose as 
well as more availability (Susarla et al, 2010).  
Moreover, Aboudara et al, 2009 found a strong 

correlation between the size of the airway on lateral 
cephalometric films and the true volumetric size on 
cone beam computerized tomography scans. 

Subjects with nasal obstruction or compromised 
airway were excluded from the study as patients 
who are mouth breathers may have reduced airway 
dimensions. Cases with hyperdivergent or vertical 
facial patterns were also excluded from the study 
as it has previously been reported that they suffer 
from an airway that is narrower than normal or 
hypodivergent ones (Zhong et al, 2010).

Subjects with skeletal Class II mandibular 
deficiency are expected to have a lower pharyngeal 
width that is smaller than healthy Class I 
malocclusion subjects (Ceylan & Oktay, 1995 
and Kirjavainen et al, 2007).  This is due to the 
backward positioned mandible in skeletal Class II 
patients which results in airway narrowing. This 
backward mandibular position pushes the tongue 
and soft palate posteriorly and therefore decrease the 
dimension of the lower airway (Jena et al, 2010). In 
subjects where skeletal Class II was treated by the 
twinblock appliance, the results were similar to those 
of untreated healthy control subjects as reported by 
Jena et al, 2012. In the sample of this study no Class 
I controls were included and therefore comparisons 
were made between treated and untreated Class II 
controls and any growth changes were differentiated. 
Regarding nasopharyngeal airway width in Class 
II mandibular deficiency, it is not believed to be 
affected by the retruded mandibular position and 
therefore the values at T1 for both groups were 
similar to normal Class I controls (Jena et al, 
2012). The nasopharyngeal values in this study 
are similar to those of a study made by Yousif, 
2015 (12.7±3.65mm) who included normal Class I 
subjects in their study of variation of airway depth 
with regards to skeletal pattern and found close 
correlation between skeletal Class II group with 
mandibular deficiency and Class I malocclusion 
concerning the nasopharyngeal width values .This 
confirms the theory that the nasopharynx is not 
affected by mandibular deficiency . 
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No significant differences were found between 
males and females regarding the pharyngeal airway 
width. This is in agreement with the studies of 
(Grauer et al, 2009 and Zheng et al, 2014). 

In this study, the pharyngeal airway dimensions 
were analyzed utilizing the methodology 
implemented by Jena et al, 2012. The airway was 
divided into 2 parts: the upper airway and the lower 
airway. The upper pharyngeal airway constituted 
the nasopharynx and the lower pharyngeal airway 
constituted the oropharynx and hypopharynx. This 
is in line with other studies by Ozbek et al; 1998; 
Ghodke et al, 2014 and Goymen et al, 2019.  On 
the other hand, the study by Entrenas et al, 2019 
employed McNamara’s analysis (McNamara, 
1984) for measuring the airway which divides 
it into upper pharynx (nasopharynx) and lower 
pharynx (oropharynx) only. No evaluation of 
the airway changes that occur in the structures in 
between is included. Furthermore, because an effect 
is expected to occur on the hypopharynx as well 
due to mandibular advancement, this parameter was 
included in this study. Additionally there is a great 
individual variation in determining the anterior 
half of the soft palate and the closest points on the 
posterior pharyngeal wall necessary to assess the 
nasopharynx in McNamara’s analysis, therefore it 
might compromise the accuracy of the tracing. In 
the current study we aimed at using more stable 
bony landmarks such as the pterygomaxillary fissure 
and the basion to measure the nasopharyngeal width 
which can lead to better accuracy and reproducibility. 

From the current study it was evident that the 
sagittal jaw relationship was significantly improved 
following twinblock treatment. This is documented 
by the significant increase in angle SNB (+1.52 ± 
0.64) due to mandibular forward displacement. Witts 
appraisal showed statistically significant decrease 
(-2.14 ± 0.49 ) as well as angle ANB (-2.32± 0.48).  
The restriction on maxillary growth was evident 
in the decrease in angle SNA (-0.76 ± 0.33) even 
though it was non-significant statistically. This is in 

accordance with the results of the study by Jena & 
Duggal, 2010; Ghodke et al, 2014 and Goymen et 
al, 2019 who reported similar mean changes. FMA 
angle showed a mild but statistically significant 
increase following twinblock treatment. This can  

The values of nasopharyngeal, oropharyngeal 
and hypopharyngeal airway widths (NAW, OAW 
and HAW) respectively in both the control and 
treatment group were similar and comparable 
at T1.  However, at T2 there were significant 
increases in the OAW and HAW in the twinblock 
group compared to the control group. This is well 
explained by the fact that forward positioning of 
the mandible by the functional appliance improves 
the hyoid bone position which advances the tongue 
due to the increased genioglossus muscle tone and 
thus improves the dimensions of the airway. OAW 
increase was of a mean value 2.08 ± 0.62 while 
hypopharyngeal width increased by 1.73 ±0.71mm.  
Similar results and values were reported by Ozbek et 
al, 1998; Achilleous et al, 2000; Zhou et al, 2000; 
Jena et al, 2012; Yassaei et al, 2012; Ghodke et al, 
2014 and Entrenas et al, 2019.  Schutz et al, 2011 
in their three-dimensional study also discovered a 
volumetric increase in the width of the hypopharynx 
due to forward mandibular repositioning which 
occurred after class II treatment with Herbst. Xiang 
et al, 2017 emphasized that besides improving 
esthetics and function, Class II treatment can 
decrease the potential risk of obstructive sleep 
apnea in growing individuals during their adult life. 
This was also augmented by the results of Zha et 
al, 2008 and Cozza et al., 2008.  In contrast to these 
studies was the study done by Kinzinger et al, 2011 
who found functional appliance and herbst treatment 
unsuccessful in preventing breathing problems in 
high risk individuals. Moreover, Fastuca et al, 2014 
observed no statistically significant improvement 
in the oropharyngeal airway measurements after 
mandibular advancement in maxillary expansion of 
growing subjects. 
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In the treatment group, no significant changes 
were observed regarding the nasopharyngeal 
airway dimensions as previously noted by Jena 
et al, 2012; Ghodke et al, 2014 and Goymen et 
al, 2019.  However, the results of Restrepo et al, 
2011 were in disagreement with these results as they 
reported a statistically significant increase in the 
nasopharyngeal airway dimensions in skeletal Class 
II patients treated by bionator functional device. 
Entrenas et al, 2019 also reported an increase in 
the width of the nasopharyngeal airway following 
functional appliance therapty. This variation 
between their results and ours could be due to the 
different airway analysis and landmarks used. 

Although some changes were observed in 
the control group for both skeletal and airway 
measurements at the end of the observational period, 
none of them were statistically significant. This is 
augmented by the results of Hanggi et al, 2008 who 
reported no changes in airway dimensions during 
adolescence. This might question the hypothesis of 
Ozbek et al, 1998 and  Jena et al, 2012 who stated 
that improvement in airway width in mandibular 
deficient patients could be attributed to catching up 
growth whereby patients who suffer from  narrow 
oropharyngeal dimensions develop an inherent 
stimulus to increase the respiratory function and 
therefore reveal increased airway dimensions 
without any need for treatment. 

Accordingly this study confirms the hypothesis 
that functional appliance treatment can positively 
influence the pharyngeal airway dimensions and help 
treat breathing problems associated with skeletal 
Class II malocclusion with mandibular deficiency. 
Reports on stability of the changes in the long term 
have previously been supported (Hanggi et al, 
2008 and Yassaei et al, 2012). The improvement in 
airway is mainly due to the soft tissue and muscular 
changes that accompany the sagittal jaw position. 
This can prevent mouth breathing habit which could 
negatively affect the developing occlusion and 
skeletal morphology. It can also eradicate causative 
factors of obstructive sleep apnoea in adult life. 

CONCLUSIONS

1.	 There is a positive influence of twinblock 
functional appliance treatment on the lower 
pharyngeal airway width in growing individuals 
with mandibular deficiency and results in 
an increase in the sagittal dimensions of the 
oropharynx and hypopharynx. 

2.	 No influence of functional appliance treatment 
on nasopharyngeal or upper pharyngeal airway 
width was observed.

RECOMMENDATIONS

Future studies should include large samples 
in order to create norms for pharyngeal airway 
dimensions for the Egyptian population as well 
as studying the variation of pharyngeal airway in 
different facial patterns. 
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