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ABSTRACT
EE e[ (olV[ale RETale MO o] [SI1l/ES The soft palate has morphological variations in lateral

cephalometric images. Several studies are available on the analysis of the dimensions of
the soft palate, but few have investigated the morphology of the soft palate. The aim of
this study is to investigate the relationship between morphological variations of the soft
palate and types of malocclusion in Ahvaz, southwest of Iran.

In this descriptive-analytical study, the lateral cephalometric
images of 162 patients with abnormal skeletal pattern available in the archive of the
Radiology Department of Jundishapur School of Dentistry in Ahvaz were used. The
radiographs were divided into 6 groups (leaf shape, rat tail shape, butt like, straight line,
distorted soft palate, and crook shape) under the supervision of a radiologist. The data
were analyzed to determine the relationship between soft palate morphology and
skeletal pattern.

The results showed that 51.2% of the patients’ skeletal pattern were class two,
37% were class one, and 11.8% were class three. The most prevalent soft palate
morphology observed in this study was the "rat tail" shape, accounting for 61.7% of all
participants. This morphology was consistently the most common across all investigated
Received: 14 Jan 2024 skeletal classifications. The "leaf" shape followed in prevalence, representing 18.5% of
Accepted: 20 Apr 2024 the sample. The least frequent morphology, identified in only 2.5% of participants, was
Available Online: 15 Apr 2024 the "S-shaped" type. This pattern of prevalence held true within each individual skeletal
pattern as well.

Rat tail shape of soft palate was by far the most common morphology while
distorted soft palate or S-shaped soft palate was the rarest form of soft palate in patients.
There is no relationship between the skeletal pattern of the jaw and the morphology of
the soft palate in the studied population.
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Introduction

he soft palate is the fibrous-muscular part of

the posterior palate connected to the posterior

edge of the hard palate. It plays a role in most

oral functions such as sucking, swallowing,
and pronunciation. Morphological variations of the soft
palate can be seen in lateral cephalometric imaging. You et
al.'s classification of morphological forms of the soft palate
in lateral cephalometric images is an accepted
classification in which the soft palate is divided into leaf-
shaped, rat tail-shaped, butt-shaped, S-shaped or distorted
straight line, and crooked shape. Another application of
lateral cephalometric radiography is to determine skeletal
classes, which can be determined by analyzing these
images, the skeletal and dental relationship of the jaw, and
the type of malocclusion. Among the different classifications
of malocclusion types, Angle's classification is more
accepted nowadays.

It includes 3 classes: malocclusion Class 1, malocclusion
Class Il, and malocclusion class I11. Soft palate disorders
are seen in cleft palate diseases, large adenoids, obstructive
sleep apnea, and craniofacial skeletal malocclusions. Also,
patients with cleft lip and palate show higher degrees of
prevalence of skeletal malocclusions. These results have
led to the investigation of the relationship between the
craniofacial skeletal pattern and soft palate morphology in
various studies. The existence of such an association can
help to find the cause of obstructive apnea, snoring, and
palatopharyngeal obstruction that is needed during
swallowing, sucking, producing sounds, and pronouncing.

Several studies have been conducted to analyze the
dimensions of the soft palate and its relationship with age,
gender, facial profile, and the level of treatment needed.
However, few have investigated the morphology of the soft
palate and its association with the jaw skeletal pattern.
Previous studies have reported morphological types of soft
palate with different prevalence, suggesting racial
differences. However, rat tails and leaf-shaped types are
more common. Also, in most studies, the S-shaped type
(distorted) and crooked types have been reported to have
the least prevalence. Two studies investigated the
relationship between morphological variations of the soft
palate and types of malocclusion wusing lateral
cephalometric radiography in different age groups, and
they found a significant relationship between them.
However, different results were obtained regarding the
distribution of morphological variations in skeletal pattern
classes. Given the inconsistency within existing literature
regarding the prevalence of soft palate morphological
variations and the unclear link between skeletal patterns
and soft palate morphology, this study elucidated this
relationship, which is crucial for the diagnosis and
treatment of patients with soft palate dysfunction (e.g.,
obstructive sleep apnea).
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Methods

This descriptive-analytical study was conducted
retrospectively using digital lateral cephalometric images
available in the archives of the Radiology Department of
Jundishapur School of Dentistry, Ahvaz. The samples were
selected from patients referring for orthodontic treatment. All
films were prepared by the Sordex, Cranex D device (Made in
Finland) and under the exposure conditions of t=14.65,
kvp=73, and mA=10. This study only included radiographs
that offered a clear visualization of both the hard and soft
tissues of the palate. The study excluded participants with a
history of trauma or pathology in the oral region, cleft lip and
palate, or systemic and syndromic conditions. First, we
classified the lateral cephalometric images collected from
patients referring for orthodontic treatment into three groups,
namely Class I, Class Il, and Class Il based on the points
introduced in the tracing and cephalometric analyses. Our
analysis was based on Weitz's analysis. Accordingly, we made
a perpendicular to the occlusal plane from two points A and
B, and measured the distance between the two points. If the
resulting number was in the range from 0 to -1 (negative
means that point B is located ahead), the relationship would
be of Class | type. If this number moved toward the positive
side, the relationship would be of Class Il. The more negative
it became, the more the patient progressed to Class IlI. Also,
we calculated the ANB angle as the relationship between
points A and B, so the relationship between the maxilla and
the mandible was calculated. If the value of this angle was in
the range of 0-4, the jaw relationship was Class Il. More
positive values direct the relationship toward Class Il while
negative values direct the relationship towards Class IlI.
Finally, 162 lateral cephalometric films with skeletal
malocclusion patterns were included in the study. After the
type of skeletal relationship was determined, the selected
radiographs were evaluated under the supervision of a
maxillofacial radiologist. The soft palate was divided into 6
categories in terms of shape (Figure 1):

1-Leaf shape: It is spear-shaped and the middle part of the
soft palate is raised toward the mouth and nose.

2-Rat tail shape: In this form, the anterior part of the palate
is swollen and its free edge is narrow.

3-Butt-like: The soft palate has a short and nose-like
appearance, and its thickness often has no obvious difference
from the beginning to end.

4- Straight line: when the soft palate is in the form of a
straight plane.

5- Distorted soft palate: The soft palate is distorted, which
is seen as the shape of an S.

6- Crook shape: the posterior part of the soft palate is
curved in the anterior-superior direction.
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Figure 1. Different shapes of the soft palate A: leaf-shaped, B: rat tail shaped, C: butt-shaped, D: straight line, E: s-shaped or distorted, F: crooked

The shape of the soft palate in lateral cephalometric
stereotypes in people with different skeletal patterns was
evaluated. The data were analyzed under the supervision of a
statistical consultant. For quantitative variables, the mean
(and/or median) was used to describe the center of the data.
Also, standard deviation (and/or interquartile range) was used
to describe the dispersion of the data. For qualitative variables,
frequency and percentage were used to describe the data.
Analysis of variance (Kruskal-Wallis), chi-square test
(Fisher's exact), and multinomial logistic regression were used
to analyze the data. The normality of the data was checked
using the Kolmogorov-Smirnov test and Q-Q diagram. All
analyses were done using SPSS-22 software. No special
ethical considerations were considered since only images in
the archives of the Radiology Department of the School of
Dentistry were used, and the patient was not exposed.

Results

A total of 162 individuals with malocclusion skeletal
patterns participated in our study to evaluate the

morphological type of the soft palate.

Table 1. The frequency of skeletal patterns in subjects of the
study

The frequency of skeletal patterns %
N 60 83 19
% 37 512 118

In this study, Class Il was the most prevalent type of
skeletal malocclusion, observed in over half (51.2% or 83
people) of the participants. Conversely, Class Il
malocclusion was the least common, seen in only 11.8%
(19 people).

Similarly, the 'rat tail' shape emerged as the most
frequent soft palate morphology (61.7% or 100
people)(Tablel), while the 'distorted/S' type was the least
frequent, observed in a mere 2.5% (4 people)(Table2).

Finally, we examined and compared the frequency of
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morphological types of the soft palate in each skeletal

Table 2. Frequency of soft palate shapes in the study subjects
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pattern(Table3):

Frequency of different

types of soft palate shapes LoD ey
Leaf-shaped Rat tail Butt Straight line Distorted or s-shaped crooked
N 30 100 9 10 4 9
% 185 61.7 5.6 6.2 25 5.6
Table 3. Frequency of soft palate forms in the subjects of the study based on the skeletal model

Skeletal malocclusion Morphology * pvalue
pattern N (%) P

Leaf-shaped Rat tail Butt Straight line D'S;%r;%igr s Crooked
| (13.3)8 (66.7)40 (3.3)2 6.7)4 (3.3)2 6.7)4 0.6
1l (22.9)19 (57.8)48 (6)5 (7.2)6 (2.4)2 (3.6)3
1l (15.8)3 (63.2)12 (10.5)2 (0)0 (0)0 (10.5)2
Chi-Square*

In all three skeletal patterns, the highest morphological
frequency of the soft palate was related to the rat tail type, and
the lowest frequency was related to the distorted or S-shaped

type. Generally, there was no statistically significant
difference between the three skeletal patterns regarding soft
palate morphological distribution (p-value=0.6) (Figure 2).
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“40.0%—
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I0.0%

O 0—

"
dkeletal class

Morphology

Figure 2. The frequency of soft palate shapes in the subjects of the study based on the skeletal pattern

Conclusion

We found a variety of soft palate morphology in the lateral
cephalometric images of the studied patients. The most
common type was rat tail, followed by leaf, straight, butt-like,
and crooked types. The least common type was related to the
crooked type or S-shaped (distorted type). Also, in this study,
there was no significant relationship between different
patterns of malocclusion and morphological types of the soft
palate, making it necessary to conduct further studies.
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