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ABSTRACT
Objective: To investigate the variation of the soft palate mor-
phology and the proportional differences of the morphology of 
soft palate between males and females. 

Materials and methods: We conducted a cross-sectional 
study in department of oral medicine and radiology. Lateral 
cephalometric radiographs of individuals subjected to radio-
graphic examination for orthodontic purpose were retrieved. 
A total of 100 digital lateral cephalograms of normal healthy 
individuals (50 males and 50 females) who were aged 15 to 45 
years were retrieved. 

Results: Type 1 was most commonest shape of the soft palate 
(30%) followed by type 6 (19%), types 2 and 3 (17 and 17%), type 4 
(11%) with least being type 5 (6%). There was no significant 
difference in the distribution of shape of soft palate between 
males and females (p = 0.312). 

Conclusion: This classification can help us better understand 
the diversity of the velar morphology and can be used as 
references for the research of velopharyngeal closure in cleft 
palate individuals, obstructive sleep apnea syndrome (OsAs) 
and other conditions.
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InTRoduCTIon 

The soft palate is the posterior fibromuscular part of 
the palate that is attached to the posterior edge of the 
hard palate.1 It participates in most of the oral functions 
like velopharyngeal closure aiding in sucking, swal-
lowing and pronunciation.2 Prior studies of the soft 

palate have been done by investigators for assessment 
of speech, function and the upper airway structures.3-11 
Many studies have evaluated the dimensional analysis 
of the soft palate, while little attention has been paid to 
the variety of soft palate morphology and configura-
tion. Images of the soft palate on lateral cephalometric 
radiographs appear to have various morphologies in 
normal individuals. Pepin et al found the ‘hooked’ 
appearance of the soft palate in patients who were  
awake and associated it with obstructive sleep apnea 
syndrome (OSAS).16 Considering the variations in the 
morphology of soft palate and its implications in vari-
ous conditions, we aimed to investigate the variations in  
the soft palate morphology and the proportional diffe
rences in the morphology of soft palate between males 
and females. 

MATERIALS And METhodS

We conducted a crosssectional study in department 
of Oral Medicine and Radiology, Manipal College of 
Dental Sciences, Manipal, Karnataka. Prior approval of 
the institutional ethical committee was obtained. Lateral 
cephalometric radiographs of individuals subjected to 
radiographic examination for orthodontic purpose were 
retrieved from the archives of departments of oral medi-
cine and radiology and orthodontics. A total of 100 digital 
lateral cephalograms of normal healthy individuals (50 
males and 50 females) who were aged 15 to 45 years were  
retrieved from November 2014 to February 2015. 
 Radiographs of good quality and visibility of soft 
palate were included. Patients with facial or palatal  
deformities or facial trauma were excluded. Poor quality 
radiographs and radiographs with incomplete details 
were also excluded. 
 All lateral cephalograms were taken using orthopanto
mograph (planmeca) with a tube potential adjusted to 
optimize the contrast. All the images on the radiographs 
were observed and classified into 6 types by 2 radiologists 
independently according to You et al (2008).1 
 The pattern of the soft palate on the digital lateral 
cephalograms was highlighted with curve tool in  
micro soft power point. The assessment of the soft  
palate morphology was carried out twice by two radio 
logists. Since there were no differences in classification 
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between the two radiologists, reliability was considered 
to be acceptable. 
 All the analysis was done using statistical package for 
the social sciences (SPSS) version 18. A pvalue of < 0.05 
was considered statistically significant. Comparison of 
variation of soft palate morphology bet ween males and 
females was done using Chisquare test. 

RESuLTS 

A total 100 radiographs were studied for shapes of soft 
palate out of which 50 were males. The age of the subjects 
was 20.91 ± 3.63 with age range of 18 to 45 years. Type 1 
was most commonest shape of the soft palate (30%) fol-
lowed by type 6 (19%), types 2 and 3 (17 and 17%), type 4 
(11%) with least being type 5 (6%) (Graph 1). 
 A total of 50 males and 50 females radiographs 
were used for our study. Among males, type 1 was the 
commonest (38%) followed by type 6 (22%), types 2 and  
3 (14 and 14%) with least being types 4 and 5 (6 and 6%) 
respectively. In females, type 1 (22%) was the commo
nest followed by types 2 and 3 (20 and 20%), type 4 (16%), 
type 6 (16%) with least being type 5 (6%). However, there  
was no significant difference in the distribution of shape 
of soft palate between males and females (p = 0.312) 
(Table 1). 

dISCuSSIon

The most commonly accepted techniques for evaluating 
the soft palate in both normal individuals and those  
with cleft palate is by cephalometric radiographs. It is  
relatively inexpensive method aiding in the assess-
ment of soft palate morphology and its surrounding 
structures.1,8

 Much of the former research that studied the soft 
palate and its surrounding structures was aimed at 
providing some information on diagnosis, prediction 
and treatment in individuals with cleft palate. The soft 
palate plays a large role in velopharyngeal closure, which 
refers to the normal apposition of the soft palate with the 
posterior and lateral pharyngeal walls. It is primarily a 
sphincteric mechanism consisting of velar and pharyn
geal components. The movement separates the oral  
cavity from the nasal cavity during deglutition and 
speech. When the velum and lateral and posterior  
pharyngeal walls fail to separate the two cavities, velo-
pharyngeal incompetence (VPI) occurs.1

 In our study, the leaf shaped soft palate was the most 
frequent type and was in accordance with literature 
where it was described as a classic velar morphology.1,1214 
However, type 2 (rat tail shaped) was reported to be 
commonest by Praveen et al 2011.15 While the Sshape 
was seen in only few cases, it can be supposed that  
the number of subjects in the investigation was not  
large enough. The Sshape, which was described as a 
hooked appearance of the soft palate by Pepin et al16 was 
found in 5.8% subjects in our study. 
 In our study, the difference between gender didnot 
exist in the comparison of the proportion of the vari-
ous morphology of soft palate. This was similar to that  
reported by Praveen et al 201115 while previous study by 
You et al1 reported gender differences, wherein types 
2 and 3 were significantly less in females than males.  
Type 1 was the most common type among males and 
females in our study which was followed by types 2  
and 3. This was similar to the study reported by Kruthika 
et al 2012.14

 This classification can help us better understand the 
diversity of the velar morphology and can be used as 
references for the research of velopharyngeal closure in 
cleft palate individuals, OSAS and other conditions.
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Graph 1: Distribution of soft palate morphology



Radiographic Evaluation of Soft Palate Morphology and Correlation with Gender on Lateral Cephalograms

World Journal of Dentistry, July-September 2015;6(3):147-149 149

WJD

 3. Johns DF, Rohrich RJ, Awada M. Velopharyngeal incom-
petence: a guide for clinical evaluation. Plas Reconstr Surg 
2003;112(7):18901898.

 4. Subtelny JD. A cephalometric study of the growth of the soft 
palate. Plast Reconstr Surg 1957;19(1):4962.

 5. Satoh K, Wada T, Tachimura T, Fukuda J, Shiba R, Sakoda S,  
et al. Comparison of the nasopharyngeal growth between  
patients with clefts (UCLP) and those with noncleft con-
trols  by multivariate analysis. Cleft Palate Craniofac J 1997; 
34(Suppl 1):405409.

 6. Johnston CD, Richardson A. Cephalometric changes in the 
adult pharyngeal morphology. Eur J Orthod 1999;21(4):357362.

 7. Taylor M, Hans MG, Strohl KP, Nelson S, Broadbent BH. Soft 
tissue growth of the oropharynx. Angle Orthodont 1996;66(5): 
393400.

 8. Kollias I, Krogstad O. Adult craniocervical and pharyngeal 
changes—a longitudinal cephalometric study between 22 
and 42 years of age. Part II: morphology of the uvulo glosso
pharyngeal changes. Eur J Orthod 1999;21(4):345355.

 9. Maltais F, Carrier G Cormier Y, Series F. Cephalometric 
measurements in snorers, nonsnorers, and patients with 
sleep apnoea. Thorax 1991;46(6):419423.

 10. Randall P, La Rossa D, McWilliams BJ, Cohen M, Solot C, 
Jawad AF, et al. Palate length in the cleft palate as a predictor 

of the speech outcome. Plast Reconstr Surg 2000;106(6): 
12541259.

 11. Hoopes JE, Dellon AL, Frabrikant JI. Cineradiographic defini-
tion of the functional anatomy and the pathophysiology of 
the velopharynx. Cleft Palate J 1970;7:443454.

 12. Kumar K, Gopal S. Morphological variants of soft palate in 
normal individuals: a digital cephalometric study. J Clin 
Diagn Res 2011;(Suppl 1)5(6):13101313.

 13. Verma P, Verma KG, Kumaraswam KL, Basavaraju S, 
Sachdeva SK, Juneja S. Correlation of morphological vari 
ants of the soft palate and need’s ratio in normal individuals:  
a digital cephalometric study. Imaging Sci Dent 2014;44(3): 
193198.

 14. Kruthika SG, Rohit B, Ramaprakasha B, Krishna NB, Ven-
katesh GN. Diverse morphologies of soft palate in normal 
individuals: a cephalometric perspective. J Ind Academy 
Oral Med Radiol 2012;24(1):1519. 

 15. Praveen BN, Sunitha A, Sumona P, Shubhasini AR Syed V. 
Various shapes of soft palate: a lateral cephalometric study. 
World J Dent 2011;2(3):207210. 

 16. Pepin JL, Veale D, Ferretti GR, Mayer P, Levy PA. Obstructive 
sleep apnea syndrome: hooked appearance of the soft palate 
in awake patients—cephalometric and CT findings. Radiol 
1999;210(1):163170.


