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ABSTRACT:

Introduction: Soft palate as part of nasopharyngeal and oropharyngeal apparatus has an
important role in phonation, deglutition and respiration. More so soft palate being a part of
velophayrngeal apparatus has a major role in maintaining velophayrngeal competence.
Pharyngeal depth (PD) can be used to determine the velopharyngeal function and is called the
Need’s ratio.

Materials And Methods: The study sample comprised randomly selected 300 healthy kota
Patients with either of Angles class 1, class 2, class 3 malocclusion with age ranging from 18
to 48 years. Clinically,in all subjects, the type of malocclusion was examined and categorized
according to Angle’s classification of malocclusion. The morphological variants of soft
palate were also assessed on digital lateral cephalogram and were allocated to one of the six
patterns as described by You et al. and variation of malocclusion and soft palate morphology
between gender groups was also assessed and Need’s ratio was calculated for all the subjects
by the division of PD by VL.

Results: The frequency of rat tail (26.3%) type of soft palate was seen in highest proportion,
whereas the frequency of distorted S-shape (7.7%) was least in both the genders. Patients
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with Angle’s class I malocclusion were most frequently found to have rat tail type soft palate,

Angle’s class II patients had leaf-shaped soft palate, and those with Angle’s class III had

crooked shaped soft palate. Velar length and velar width were significantly higher in male

subjects than female subject.

Conclusion: The knowledge of morphological variants of the soft palate helps to get a better

understanding of the velopharyngeal closure and also helps the clinician in successful

functional and structural repair in cases of cleft palate and in the etiological study of OSAS,

snoring, and other conditions.
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INTRODUCTION:

The soft palate is a mobile flap
suspended from the posterior border of the
hard palate,sloping down and back
between the oral and nasal parts of the
pharynx. It is a thick fold of mucosa
enclosing an aponeurosis, muscular tissue,
vessels, nerves, lymphoid tissue, and
mucus glands.'

The palate is formed by the fusion
of three components, namely, two palatal
processes and the primitive palate, which
is formed by the frontonasal process. The
intra-membranous ossification occurs in
the mesoderm of palate to form the hard
palate, whereas the soft palate is formed in
the posterior region where the ossification
does not occur. The most important muscle
for velopharyngeal closure is the levator
veli palatini (LVP).?

Normal palatine bones have

horizontal shelves extending medially to

fuse with one another. Here, they form a
small posterior nasal spine associated with
the insertion of paired uvulus

muscles.’

The physical location of the
palatine bones in space is directly related
to the anteroposterior length of maxillary
palatal shelves. Thus, foreshortening of the
maxilla palate and/or the palatine bone
will create conditions of velopharyngeal
insufficiency even in the presence of a
normal soft palate.*

Soft palate dysfunctions are
frequently seen in cleft lip and palate
patients, enlarged adenoids, obstructive
sleep apnea, poorly retained maxillary
denture  and  skeletal  craniofacial
malocclusion.”

The velopharynx is a roughly
rectangular space which is bordered

anteriorly by velum (soft palate),

posteriorly by posterior pharyngeal wall,
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and laterally by right and left lateral
pharyngeal walls. The contractions of
these structures assist in closure of
velopharyngeal port during the acts of
eating, swallowing and speaking whereas;’

Radiographic ~ techniques  like
lateral  cephalography and computer
tomography have been used for the study
of morphological variations of soft palate.
Studies on the dimensional analysis of soft
palate and its surrounding structures have
found variations in the morphology of soft
palate.”

Soft palate dysfunctions are most
commonly observed in cleft palate patients
who have short or otherwise abnormal
velum, sub mucous cleft palate,
excessively large tonsils or adenoids,
webbing of the posterior tonsillar pillars,
obstructive sleep apnea or skeletal
craniofacial malocclusions.®

Patients presented with moderate to
severe skeletal class II malocclusion with
pre-existing enlarged adenoids or tonsils,
allergies, asthma or obesity may develop
obstructive sleep apnea (OSA) in future
Knowledge about the difference in soft
palate length and width, nasopharyngeal
dimensions and Need’s ratio in different

skeletal malocclusions will assist in better

understanding of the etiology of OSA
syndrome.’
MATERIALS & METHODS:

A total of 300 individuals,
belonging to both gender between the age
range of 18 — 48 years were selected for
the present study based in the selection
criteria. The proposal for study was
approved by the Institutional Ethical
Committee.  Their  Digital  Lateral
cephalogram radiograph done using
necessary radiation protection measures
after taking their consent. The study
population consist of 300 subjects
belonging to both gender and all subjects
were selected from Department of Oral
Medicine and Radiology, Daswani dental
college and research centre, ranpur, kota
(RAJASTHAN) .

MATERIAL / EQUIPMENTS FOR
THE STUDY:

Plain mouth mirrors

Single ended straight probe
Explorers

Tweezers

Kidney tray

Disposable gloves and mouth
masks

FOR THE
RADIOGRAPH

ASSESSMENT  OF
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e Kodak 8000 C with Kvp 72 and mA
10, employing Trophy DICOM
software 6.1.2.0 required.

e Lead apron

The study will be conducted in the
department of oral medicine and
radiology, Daswani dental college and
research centre, ranpur, kota

(RAJASTHAN). The study sample

comprised randomly selected 300 healthy

individuals without any speech
abnormality or any other syndromes or

diseases with age ranging from 18 to 48

years.

300 study subjects will divided into 6

groups:

Group 1: 18-23 years

Group 2: 24-28 Years

Group 3: 29-33 Years

Group 4: 34-38 Years

Group 5: 39-43 Years

Group 6: 44-48 Years

RESULTS:

Table 1 showing distribution of patients

according to gender with different

malocclusions.

Table 2 showing distribution of patients

according to age with different

malocclusions and intergroup correlation.

Table 3 showing distribution of shapes of
soft palate according the age groups and
intergroup correlation.

Table 4 showing distribution of shapes of
soft palate according to the gender and
intergroup correlation.

Table 5 showing distribution of shapes of
soft palate in patients with according to
types of malocclusion and intergroup
correlation.

Table 6 showing correlation of mean
velar length, velar width, pharyngeal
depth, and Need’s ratio with age
groups. Velar length was highest in patients
with age group of 44-48 years (31.14 mm
+1.12)

Table 7 showing correlation of mean velar
length, velar width, pharyngeal depth, and
Need’s ratio with gender Velar length was
higher in male subjects (31.08 mm + 1.48)
than female subject (30.72 mm +1.44).
Table 8 showing correlation of mean
velar length, velar width, pharyngeal
depth, and Need’s ratio with types of soft
palate.

Table 9 showing correlation of mean
velar length, velar width, pharyngeal
depth, and Need’s ratio with types of
malocclusion Velar length was highest in
patients with class 2 malocclusion (30.96

mm + 1.02) followed by class 3
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malocclusion (30.93 mm = + 1.45) and
less in patients with class 1 malocclusion
(30.82 mm =+ 1.84).

TABLES

Table 1: Distribution of patients
according to gender with different type

of Angle's malocclusions:

Gender distribution
Type of Angle's malocclusion
Male Female Tofal

(lass I malocelusion AT 33(33%) 10
(lass Il malocclusion SL{31%) 49149%) 100
(lass [IT malocelusion S5 (53%) 43 43%) 10

Total 153 (51%) 147 {(49%) 300

(Chi Square Value L2l
Pralue 0327 (N§)

[Test used: chi square ,S= significant, NS=
non significant, P value < 0.05 =S ,P >
0.05 =NS]

Table 2: Distribution of patients
according to age with different types of
Angle's malocclusions and intergroup

correlation.

Type of Angle’s malacclusion

Age group Class T Class IT Class ITT Total
Group 1
18 (36.7%) 17 (34.7%) 14 (28.6%) 49
(18-23 years)
Group 2
24.28 Years) 9 (20.9%) 15 (34.9%) 19 (44.2%) 43
Group 3
18 (28.1%) 21 (32.8%) 25(39.1%) 64
20-33 Years)
Group 4
3438 Years) 14 (33.3%) 13 (31%) 15 (35.7%) 42
Group 5
26 (40.6%) 19 (29.7%) 19 (29.7%) 64
30-43 Years)
Group 6
% 5 (39.5% 1%
4448 Years) 15 (39.5%) 15 (39.5%) 8(21.1%) 38
TOTAL 100 (33.3%) 100 (33.3%) 100 (33.3%) 300
i Square Value 0475
P value 0.438 (NS)

[Test used: chi square, S= significant, NS=

non significant, P value < 0.05=S, P >
0.05 =NS]
Table 3: Distribution of shapes of soft

palate according to the age groups and

intergroup correlation.

Shape of soft palare

Typel Type2 Type3d | Typed Type 5 Type 6
Age group Straight Total
Leaf Rar tail | Burt like line Distovted 5 | Crooked
Croup 1 7 a ] 1 3 15 w0
(18-23 years) | (14.3%) | (B.2%) | (184%) | (22.4%) (6.1%) (30.6%)
Group 2 0 0 F) @ 5 10
43
(24-28 years) | (23 3%) | (233%) | (4.7%) (149%) (11.6%) (23.3%)
Group 3 11 20 4 16 4 o
64
(20-33vears) | (17.2%) | (31.2%) | (62%) | (25%) (6.2%) (14.1%)
Group 4 6 (§] [ a 3 [E)
a2
(3438 years) | (14.3%) | (262%) | (14.3%) | (9.5%) (7:1%) (28.6%)
Group 5 2 2z 3 12 6 g -
64
(39-43 years) | (18.8%) | (34.4%) | (47%) | (188%) (5.3%) (15.8%)
Group 6 ] 12 3 3 2 3 -
(44-48 years) | (23.7%) | (316%) | (79%) | (15.8%) (5:3%) (15.8%) v
a3 7% 27 35 23 61
Total 300
(183%) | (263%) | (9%) (18 3%) 7.7%) (20 3%)
Chi Square 12 885
Value
P value 0134 (NE)

[Test used: chi square, S= significant, NS=

non significant, P value < 0.05 = S, P >

0.05 =NS]
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Table 4: Distribution of shapes of soft
palate according to the gender and

intergroup correlation.

Shape of saft palate
Gender Trpel | Typel | Typed J;r- :‘ Tupe § Tspe s | Tom
(Leal) | frattail) | (ot} u.:j {distarted 5} | {erooked) | 1
30 41 2 n [§] 37
Mals 153
(19.6%) | (268%) | (7.8%) (14.4%) (72%) (24.2%)
= i i i) (] =
Female 147
(1% (25.9%) [ (102%) (224%) (B.2%) (16.3%)
e —
Total 300
(83%) | @s3%) | 59 (18.3%) 77%) (20.3%)
Chi Square &
5798
Valne
P value 0326 (N5)

[Test used: chi square, S= significant, NS=
non significant, P value < 0.05 = S, P >
0.05 =NS]

Table S: Distribution of shapes of soft

palate in patients according to types of
Angle's malocclusion and intergroup

correlation.

Shape of soft palate

Type ?’ Typel | Type2 | Typed | Typed Type 5 Type 6 | Total
Angle 5. Leaf Rar tail Burr Straight | Distorted s | crooked
Malocelusion | shaped i
CLASS 1 9 45 4 20 [ 16 100
(9%) (45%) M%) | (20%) (6%) (16%)
CLASS 2 EL 24 14 11 [ 7 100
(38%) (24%) (14%) [EhE0) (6%) (7%)
CLASS 3 8 | 9 W 11| 38 160
%) | (10%) | ©%) | (4% (11%) 38%)
TOTAL 55 79 27 53 23 61 300
(183%) | (263%) | (9%) | (18.3%) (7.7%) (203%)

Chi Sguare
Value
92825
P value 0.000 (5)

[Test used: chi square, S= significant, NS=
non significant, P value < 0.05 = S, P >
0.05 =NS]

Table 6: Correlation of mean velar
length, velar width, pharyngeal depth,

and Need’s ratio with age groups

AGE GROUPS

G A = 3 S c 5 =2
ecp Group 1 Group 2 | Group Group 4 | Group Group 6 7
(1823 (2428 (29-33 (34-38 (39-43 (4448 .
v
Years) years) years) years) years) years) e
Vel 3045 31.04 3095 3113 30.82 3114
length 0.195
+1.88 £ 116 + 131 + 1,3 L 1:67 4132
(mm)
Vietsy: 7.98 818 7.76 B.14 7.53 7.89
width i
+1.69 + 157 +1.60 L1.70 +1.49 + 147
{mm}
franyhaen 26,38 26.99 27.14 26.68 27.26 27.03
depth o082
+1.58 + 186 +1.95 = 1.81 £1.97 +1.75
(mm)
0.gs 0.86 0.87 0.8 0.88 086
ceds ratio 0.035
+0.05 +0.05 +0.06 = 0.05 +0.05 =008

[Test used: One way ANOVA, S=

significant, NS=non significant, P value <

0.05=S,P>0.05= NS]

Table 7: Correlation of mean velar

length, velar width, pharyngeal depth,

and Need’s ratio with gender.

GENDER
Variables =
Female
P value
mean Sd Mean Sd
Velar
elar lengrh 31,08 1.48 3072 144 0.036 (5)

(mm)
Velar width 817 1.43 7.70 1.69 0.009 (S)

{mm})
Pharyugeal 1598 181 26,87 1,91 (L6153 (NS)
depth (i)
s i 56 pos | o0& 005 0.125 (NS)

[Test used: unpaired T test, S= significant,
NS=non significant, P value < 0.05 =S, P

> 0.05= NS]

Table 8: Correlation of mean velar
length, velar width, pharyngeal depth,
and Need’s ratio with types of soft

palate.
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TYPE OF SOFT PALATE
o tvpe 4 ivped |
Variables pel npe2 | typed VP p type
traight | (distorted
(leaf) | (vattai) | (butt) @ Ealgh (distor (crooked)
ling)

Velarlength | 3059= | 3209= | 3068 | 277+ | 3024 | 3L01=
(mm) | 0 | | o, 085 178
Velarwidth | 886= | 830= | 018= | 541& | 630+ | 9.00=
(mm) 075 | 0% | o082 | 075 0,39 065
Pharynoeal | 2544= | 2931+ | M842 | 2695 | 2767+ | 2570+
deptimm) | 070 | 09 | 082 | L0 091 097
Needsruo | VBE | 091% | 080 | 0w | 090+ [ 082
Needsratld | oz | oo | oo | om | om | om

[Test used: One way ANOVA, S=

significant, NS=non significant, P value <

0.05 =S, P>0.05=NS]

Table 9: Correlation of mean velar
length, velar width, pharyngeal depth,

and Need’s ratio with Angle's
malocclusion.
ANGLE'S MALOCCLUSION
Variables P value
Class 1 Class 2 Class 3
mean sd mean sd mean sl
\"’]’l‘;":‘:"h 3082 | 184 | 3096 | 102 3083 145 0.761 (NS)
Velar width
167 | 825 | 126 | 780 [ 173 0,054 (N8)
(mm)
Pharyugeal | 68 | 179 | 2665 | 191 | 2644 | 162 0000 {S)
depth (mm)
Newd's vatio &9 .05 086 | 005 8 0.05 0000 {5)
[Test used: One way ANOVA, S=

significant, NS=non significant, P value <
0.05=S,P>0.05=NS]
DISCUSSION:

The lateral cephalogram is the most

common diagnostic radiograph used in

clinical orthodontics.

The important functions of soft palate,

the
the

especially in maintaining

velopharyngeal closure and
dimensional changes of the soft palate and
its surrounding structures, especially in the
length and width, have been previously
studied by some investigators Lateral
cephalometric radiographs have been used
since many years for evaluating soft
palate.

CONCLUSION:

The morphology of the soft palate
can be divided into six types according to
their shape on lateral cephalometry. This

classification can help us better
understand the diversity of the velar
morphology in the median sagittal plane.
These findings can be used as references
for the research of velopharyngeal closure
in cleft palate individuals and for
etiological research of OSAS and other
conditions. Radiographic analysis of
morphological variations of soft palate
may help in success of surgical procedures
aimed for correcting deformities of soft
palate. Very few studies available on
correlation of morphological variation of
soft palate and types of malocclusion.
More studies are required with large

sample size and detailed examination with
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multicentre approach to establish this

correlation.
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