ORIGINAL ARTICLE POJ 2014:6(1) 2-6

Comparison of upper pharyngeal airway space in
Class II and Class III malocclusion cases

Saba Yousuf Shaikha, Arshad Mahmood Malikb, Owais Khalids, Madiha Mahnoord

Abstract

Introduction: Evaluation of pharyngeal airway has an important role in diagnosis and treatment
planning in patients with obstructive sleep apnea and dentofacial deformity. The purpose of this study
was to evaluate the widths of the upper pharyngeal airways in patients with skeletal Class II and Class III
malocclusions.

Material and Methods: The sample comprised of sixty subjects divided into 2 groups (30 Class II and
Class III respectively). The upper pharyngeal airway was assessed according to McNamara’'s airways
analysis. Independent t-test was used to compare upper airway space in both skeletal classes.

Results: Independent t-test showed a statistically significant difference (p < 0.05) in upper airway space
between two groups showing Class II cases to have narrower upper airway space as compared to Class
III cases.

Conclusions: Subjects with Class II skeletal malocclusions have significantly narrower upper
pharyngeal airways than those with Class III malocclusions.

Keywords: Pharyngeal airway spaces; vertical growth pattern; obstructive sleep apnea.

cephalograms.3 56,7

Normal airway plays an important role in the
normal growth of the craniofacial structures.®
48 Analysis of the significance of variations in
the growth and function of the nasal cavities,
the nasopharynx, and the oropharynx is

Introduction

F or many years cephalometric
radiographs have been used to evaluate
facial growth and development.12
Cephalometry enables analysis of skeletal and

dental anomalies as well as soft tissue
structures and form.>* Many studies have
assessed the anatomic details of the upper
airway with more sophisticated and
expensive techniques including computed
tomography, fluoroscopy, acoustic reflection,
fibreoptic pharyngoscopy and magnetic
resonance imaging. Cephalometry is,
however, less expensive and more useful. But
the proper analysis of cephalograms rely on

dependent on an wunderstanding of the
normal growth of the skull. Significant
relationships  between the pharyngeal
structures and both dentofacial and
craniofacial structures have been reported.3 ¢
The close relationship between the pharynx
dentofacial and craniofacial structures
determines their mutual interaction.3

Normal upper airway space is 15-20 mm
while lower airway space is 11-14 mm.3 This

accurate identification and location of has been obs.erved that the size Of‘ the
accurately defined anatomical and Pharyngeal ‘A1r Spgce (PAS) clearly dlffers
constructed landmarks on human among subjects with a normal mandible,

mandibular retrognathism and mandibular
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prognathism.% 10 The position of the mandible
(anteroposteriorly) most likely affects the
position of the base of the tongue because by
the genioglossus muscle the tongue is
connected to the inner surface of the anterior
mandible. Evaluation of the Pharyngeal Air
Space (PAS) has a very important role in
diagnosis and treatment planning in patients
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with the complaint of Obstructive Sleep
Apnea.'2 13As Pharyngeal Air Space diameter
is different in subjects with different
malocclusions and narrow PAS has been
associated with breathing difficulties such as
obstructive sleep apnea (OSA). 3 9 This study
aims to evaluate Pharyngeal Air Space in
patients  presenting  to  orthodontics
department of Islamic international dental
hospital with dentoskeletal deformity for
orthodontic treatment.

Material and Methods:

Pretreatment standard lateral
cephalograms of 60 patients recorded on
Rotograph Plus, were taken from the existing
records of orthodontics department, Islamic
International Dental Hospital, a tertiary
health care facility. Informed written consent
was obtained from all the participants. Only
skeletal Class II and Class III patients of either
gender between the ages of 12-28 years (Table
I) (Figure 1), with no previous history of
orthodontic treatment were selected for the
study. Patients who had any pharyngeal
pathology, allergies or undergone
adenoidectomy or any other nasopharyngeal
surgery were excluded from the study. Also
patients with generalized growth disorders
were excluded from the study.

Table I: Mean age of patients

Mean Age of Patients
MAL N r:; r:ﬁ Mean Dej:iion
CIII 30 13.00 26.00 18.0667 3.51287
CcII 30 12.00 28.00 16.9667 411459
Total 60 12.00 28.00 17.5167 3.83336

Table II: Means and standard deviations of
Class III malocclusion

Descriptive Statistics
GROUP | N Mini | Maxi Mean S.td.'
mum | mum Deviation
CIII 30 7.00 18.00 11.4000 3.01262
CII 30 5.00 16.00 9.0667 219613
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Table III: Results of Independent samples

T- Test
Independent Samples Test
. df Sig. (2- Mean Std. Error
tailed) | Difference | Difference
UPAS | 3.428 | 58 0.001 2.33333 0.68066

Gender Distribution

H Male

B Female

Figure 1: Overall percentage of male and
female gender.
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Figure 2: Means for upper pharyngeal
airway space

The sample was divided into two groups;
group 1 consisted of thirty subjects with Class
II malocclusions and group II consisted of
thirty subjects with Class III malocclusion.
The skeletal pattern was Classified from the
lateral cephalograms using ANB angle, with
angle greater than 4° taken as Class IT and less
than 0 taken as Class III skeletal patterns.



The wupper pharyngeal airways were
measured according to the method of
McNamara Air-way Analysis. Upper airway
width was measured from point on posterior
outline of soft palate to closest point on
posterior pharyngeal wall, taken on anterior
half of soft palate. For inter examiner
reliability, measurements for 15 randomly
selected patients were repeated by an equally
trained examiner, 15 days after the original
measurements. For intra examiner reliability,
the same  examiner  repeated  the
measurements for 15 randomly selected
patients almost one month after the first
measurements.

The data were analyzed in SPSS version 10.
Means and standard deviations for the upper
and lower airway space were calculated.
Independent t-test was used to compare
upper airway space in Class II and Class III
malocclusions.

Results

The mean and standard deviation for the
measurements of the UPAS in the two
skeletal patterns were smaller in the skeletal
Class II group and higher in the skeletal Class
III group (Figure 2). Results of independent t-
test showed statistically significant p-value
smaller upper and lower airway dimensions
in Class II patients. (Table II & III)

Discussion
Roentgenography and eventually
Cephalometrics has provided the

orthodontists with an ability to see beneath
soft tissue, which gave them greater insight
into most of the hard and soft anatomical
structures that contribute to facial growth and
development. Ricketts 4 pointed out the value
of an x-ray cephalometric examination in his
publications dealing with nasopharyngeal
anatomy and its relationship to tongue
posture in children. He noted that certain
children who presented for orthodontic
treatment with open bites, constricted palates
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and high mandibular plane angles also had
medical histories that included allergies,
adenoid and tonsilar enlargement and mouth
breathing patterns. In this study, skeletal
Class II and III patients with no pharyngeal
pathologies, allergies or adenoids were
included to omit the confounding effects of
vertical discrepancies and above mentioned
factors.

In this study, patients of two different sagittal
patterns were included and it was found that
smaller airway dimensions prevailed in Class
II  skeletal pattern and wider airway
dimensions in Class III patients.

Paul and Nanda’ found greater prevalence of
mouth breathing and nasopharyngeal airway
obstruction in subjects with Class 1I
malocclusions.

Moto et al ¢ studied the antero-posterior
diameter of the pharyngeal airway space
(PAS) at the level of the soft palate and base
of the tongue in lateral cephalograms of age-
matched females with a normal mandible
(n=31), mandibular retrognathism (n=30) or
mandibular prognathism (n=38). The results
showed clear-cut differences in the PAS
among the three groups. Pharyngeal airway
diameter was largest in the group with
mandibular prognathism followed by the
normal mandible and mandibular
retrognathism groups. These results indicated
that the antero-posterior dimension of the
PAS is affected by different skeletal patterns
of the mandible. This study also shows
significantly smaller airway in Class II
patients with retrognathic mandible and
larger airway in Class III patients with
prognathic mandible (Fig 2).

The anteroposterior position of the mandible
most likely affects the position of the base of
the tongue because the tongue is connected to
the inner surface of the anterior mandible by
the genioglossus muscle. Comminuted
fractures of the anterior mandible are
associated with glossoptosis, leading to
pathologic sequelae. This condition is caused
by the fracture induced posterior shift of the



attached area of the genioglossus muscle.
Pierre Robin syndrome is also often
associated with glossoptosis (a retrognathic
mandible holding the tongue back), thus
restricting the PAS. Oral appliances are a
viable option for treating patients with OSA
syndrome, especially because a retrognathic
mandible is often involved. 15 16 Treatment
with oral appliances is designed to reposition
the mandible and tongue anteriorly, thereby
enlarging the airway. From the present
results, demonstrating a direct relationship
between the position of the mandible
(mandibular retrognathism, normal subjects
and mandibular prognathism) and the PAS,
the use of oral appliances may be acceptable.
Interestingly, the results show that the PAS-
UP (PAS at the level of soft palate) differed
among the two groups (Table II), whereas the
position of the maxilla did not. The PAS was
larger in Class III group, than Class II group.
From these results, it is suggested that the
PAS-UP was not affected by maxillary size
and position.

Although lateral cephalometric radiographs
provide 2-dimensional images of the
nasopharynx 17 20 which consists of complex
3-dimensional anatomical structures. Linder-
Aronson® found a high level of correlation
between the results of posterior rhinoscopy
and radiographic cephalometrics in the
assessment  of  adenoid size and
nasopharyngeal airway.

The results indicate that the UPAS is more
narrow and collapsible in Class II group.
Many patients with retrognathism show
contact between the soft palate and tongue
because of downward displacement of the
tongue. In supine position the tongue is
situated ventrally to the soft palate and can
push the soft palate dorsally, changing the
PAS. During sleep, airway narrowing may
occur as a result of posterior displacement of
the soft palate. 18 21 Class II skeletal pattern
may be the most important risk factor for
upper airway obstruction.
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Conclusions

e A positive correlation was found between
skeletal ~malocclusion and  airway
dimensions.

e In patients with Class II skeletal

malocclusion upper airway was narrow.

e Patients with Class 1II  skeletal
malocclusion  either due to short
mandibular body or mandibular ramus
are more at risk of respiratory problems.
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