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ABSTRACT

Introduction: An interaction can be seen between respiratory function and the maxillary growth pattern. Therefore,
this study was conducted to assess and compare the pharyngeal airway width of individuals with different growth
patterns in skeletal class | malocclusion.

Materials and Method: Analytical cross-sectional study was done to assess total of 60 cephalometric radiographs of
individuals with skeletal class | malocclusion pattern selected through convenience sampling method. McNamara
analysis was done to measure the width of upper and lower pharyngeal space. Statistical analysis was done in SPSS
version 20. One way ANOVA and Post Hoc test were done to determine the mean difference of upper and lower
pharyngeal airway space width in between individuals of skeletal class | malocclusion with different growth pattern.

Result: There was no significant mean difference in upper pharyngeal airway space (p=0.201) seen in between three
growth patterns of individuals with class | malocclusion. However, the study participants with vertical growth pattern
showed significantly less lower pharyngeal space width (8.36+2.63mm) than in horizontal growth pattern (10.89+3.46
mm, p=0.028).

Conclusion: The findings of this study conclude that in skeletal class | malocclusion, there is no difference in upper
pharyngeal space dimensions among individuals with different growth patterns but the vertical growth pattern shows
smaller dimension of lower pharyngeal space than horizontal growth pattern.
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INTRODUCTION

One of the area of interest in orthodontics is the
pharyngeal airway and its relationships between
different facial types.” The pharynx is a tube-shaped
structure formed by muscles and membranes which
can be anatomically separated into nasopharynx,
oropharynx, and laryngopharynx.? It can have variations
in its dimensions based on orthopedic therapy® or
craniofacial growth.*®

There can be an interaction seen in between respiratory
function and the maxillary and mandibular growth
pattern.® The size of pharyngeal space is mainly
determined by relative growth and size of soft
tissues surrounding the dentofacial skeleton. The

nasopharyngeal skeleton may change from adulthood
to older age.”

There are factors leading to partial or total upper airway
obstruction like morphological upper airway obstructive
processes that results in functional imbalance. It may
inturn lead to a significant mouth-breathing pattern,
altering the craniofacial morphology and dental arch
shape, eventually developing malocclusion.?'?

As the posterior wall becomes narrower, the depth of
the nasopharynx increases. In patients having class |
malocclusion with vertical growth pattern, a natural and
anatomical predisposition of airway becomes thinner
as it has been suggested that they have significantly
narrower upper pharyngeal airways than those with
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normal growth patterns.This may allow the air flow
resistance to rise, which may in turn increase the risk of
snoring and in severe cases, lead to obstructive sleep
apnea.'?'s

In orthodontic literature, there is a paucity of studies
involving the pharyngeal airway space relation with
different growth patternsin skeletal class I malocclusion.
Thus, this study was conducted to compare the different
pharyngeal airway parameters with different growth
patterns in skeletal class | malocclusion.

MATERIALS AND METHOD

This hospital based analytical cross-sectional study
was conducted among 60 individuals visiting to
the Department of Orthodontics and Dentofacial
Orthopaedics, Kathmandu Medical College and
Teaching Hospital from October 2021 to March 2022
after obtaining ethical clearance from Institutional
Review Committee of the same institution (Ref. no:
0609202107). Sample size was calculated using data
of similar study done by Shastri D et al.’* Using formula
for comparison of mean difference between groups,
Sample size (n) = 2sd” (Z, ,+Z, ;)*/(m,-m,)?

Where,

m,-m, = Difference in mean

Z, ., =1.96 at 95% confidence interval

Z,,=0.84 at 80% power

(Z,4r*Z, )= 7.84

sd= standard deviation

sd= (sd,+sd,)/2 =[1.14+3.34]
2

1-(1/2+

Calculated sample size (n) = 2*5.5*7.8/ (54.60-50.15)?
=19.38 (each group)

Adding 5% of non-response rate, the total sample size

was calculated to be around 20 for each group (60 in

total for three groups).

Convenience sampling method was used to select the
individuals of age more than 18 years having skeletal
Class-l malocclusion with different growth pattern.
Individuals having skeletal Class | relationship, (SNA
angle between 2° and 4°) with no history of prior
orthodontic treatment were included in the study.
However, individuals with craniofacial anomalies,
syndromes, cleft or symptoms or signs of obstructive

sleep apnoea were excluded from the study. Data
collection was done after obtaining informed consent
from the study participants. Lateral cephalograms of
the study participants were taken. A 0.3 mm lead pencil
was used to trace the lateral cephalograms on 0.003-
inch acetate paper and various landmarks were noted.
The study participants were divided into hypodivergent,
normodivergent, and hyperdivergent facial patterns
when SN-GoGn angle were <28°, 28°-36°, and >36°,
respectively.

McNamara’'s airway analysis was used to measure
the upper and lower pharyngeal airway. The upper
pharyngeal width was measured from the point on the
posterior outline of the soft palate to the closest point
on the distal wall of pharynx. The lower pharyngeal
width was measured from the point of intersection of
the distal portion of the tongue and the lower border of
the mandible to the nearest point on the distal wall of
pharynx.

Data were entered in MicroSoft Excel Sheet and
analysed in Statistical Package of Social Sciences
version 20. Mean, standard deviation, frequency and
percentage were calculated according to the nature
of data. One way ANOVA test was done for assessing
difference in means between three groups. Independent
t test was done to compare the mean space width in
between males and females.

RESULT

Out of 60 study participants with skeletal Class |
malocclusion, 20 individuals belonged to each group
depending upon their growth pattern. The demographic
profile of the study participants is presented in Table 1.

Table 2 shows the mean difference in between upper and
lower pharyngeal airway space dimensions in between
three groups. There was no significant mean difference
in upper pharyngeal airway space width (p=0.201)
seen in between horizontal, normal and vertical growth
patterns of individuals with class | malocclusion.
However, the study participants with horizontal growth
pattern showed significantly lower lower pharyngeal
space width (8.36 + 2.63mm) than in vertical growth
pattern (10.89 * 3.46 mm, p=0.028, Table 3).

Table 1. Demographic profile of study participants according to their growth pattern

Growth pattern (n=60)

Characteristics :
Horizontal (n=20)

Normal (n=20)

: Total
Vertical (n=20)

Age in years (meantSD) |25.6+4.79

24.8+5.62

23.65+4.60 24.68+5.01

Sex Male=9, female=11

Male=8, female=12 | Male= 13, female=7

Male = 30 (50%)
Female = 30 (50%)
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Table 2. Comparison of pharyngeal airway space according to growth pattern

Characteristics | Growth pattern ) Gl L MeanSD (mm) SE AL G Gl P value*
(n) mean
Upper Vertical 20 8.94+3.26 0.73
pharyngeal Normal 20 10.6543.03 0.67 0.201
airway width
(UPWC) Horizontal 20 9.29+3.13 0.70
Lower Vertical 20 8.3612.63 0.58
pharyngeal Normal 20 10.03+2.66 0.59 0.028
airway width
(LPWC) Horizontal 20 10.89+3.46 0.77
*One way ANOVA test

Table 3. Post hoc test for multiple comparisons of lower pharyngeal airway space dimensions
according to growth pattern

Characteristics Growth pattern Comparative group Mean difference P value*
Normal -1.67 0.182
Vertical
Horizontal -2.53 0.023
Lower pharyngea| Vertical 1.67 0.182
i idth (LPwc) | Normal -
airway wi ) Horizontal -0.86 0.626
_ Vertical 2.53 0.023
Horizontal
Normal 0.86 0.626

*Tukey Post Hoc test

Table 4: Comparison of pharyngeal airway space dimensions in skeletal class | individuals according to sex

Characteristics Sex No. of participants (n) | MeanSD (mm) Standard error of mean | P value*
Upper pharyngeal | Male 30 9.69+2.32 0.42

airway width 0.881
(UPWC) Female |30 9.56+3.89 0.71

Lower pharyngeal | Male 30 10.53+3.44 0.63

airway width 0.053
(LPWC) Female |30 9.0+2.51 0.46

*Independent t test

DISCUSSION

The size of the pharyngeal space is mainly determined
by the relative growth and size of soft tissues
surrounding the dentofacial skeleton.’ Pharynx and
dentofacial structures have close relationship with
each other in between which an orthodontist can
expect occurrence of mutual interaction.’® Upper
airway space dimensions play important role during
breathing and is associated with growth of craniofacial
complex.'” In this study, lateral cephalogram was used
to compare the upper and lower pharyngeal airway
space dimensions in individuals with skeletal class |

malocclusion having vertical, normal and horizontal
growth pattern. Individuals without any craniofacial
deformity were chosen as study participants in order to
determine the pharyngeal airway space dimensions in
natural anatomical conditions excluding the influence
of any existing pathology. Also, the participants
selected for the study belonged to post-pubertal age in
order to remove any influence of growth and aging in
the measuring dimensions.

There is increase in susceptibility for mouth breathing
and obstructive sleep anpea due to narrow airway
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space dimensions.'® In the present study, the mean
upper airway space dimensions were not significantly
different (p=0.201) in individuals with class |
malocclusion having different vertical facial height (low
angle, normal or high angle). However, Alfawazan,'® in
his study concluded that the individuals with a high
angle vertical facial pattern had statistically significant
narrow upper airway widths compared to those with low
or normal angle (p=0.013, p=0.021, respectively). Also,
Shastri et al. revealed that pharyngeal length was larger
in low angle subjects than in high angle subjects.'* A
study by Memon et al.?° found that participants of
class | malocclusion with hyperdivergent facial pattern
had a significantly narrower upper pharyngeal airway
width compared to those of normodivergent and
hypodivergent pattern.

On comparison of lower airway space dimensions
among individuals having class | malocclusion with
three different vertical facial heights in the current study,
those with vertical growth pattern had significantly
smaller dimensions than those with horizontal growth
pattern (p=0.023). However, there was no significant
difference in between dimensions of vertical and
normal growth pattern (p=0.182) or horizontal and
normal growth pattern (p=0.626). Similar to the findings
of this study, Sharma,?' found decreased width of lower
pharyngeal airway in Angle’s Class-I malocclsuion with
vertical growth pattern than the horizontal growth
pattern. These results reflect that there is some role
of growth pattern in determining the width of lower
pharyngeal airway.?’ On contrary to these findings, Ucar
and Usyal?? noted no statistically significant difference
in the lower pharyngeal airways among individuals with
different vertical growth pattern.

In this study, there was no significant difference noticed
between dimensions of upper and lower pharyngeal
airway among males and females similar to a study
done by Sharma in India.?" This finding revealed that
the airway patency is not changed according to gender.
However, a study by Acharya et al.% showed significantly
smaller lower pharyngeal airway space dimensions in
females thanin males. The difference in findings may be
because of difference in selection of study participants
as the study included individuals with skeletal class |, II
and Il malocclusion.

This study has some limitations. The study was
conducted in a single dental institution only due to
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which the study findings cannot be generalised to whole
population. A larger sample with broad coverage should
be done further for confirmation of the study findings.

CONCLUSION

This study concluded that there was no difference in
upper pharyngeal space widths among individuals with
different growth patterns in individuals with Class |
malocclusion, but the vertical growth pattern showed
smaller lower pharyngeal airway space dimension
than in horizontal growth pattern. If possible, needful
orthodontic interventions should be performed in
individuals with narrow dimensions for preventing
complications due to airway constriction.
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