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��S������ 

Intro���tion� �oft palate as part of nasop�aryngeal and orop�aryngeal apparatus �as an 

important role in p�onation, deglutition and respiration� More so soft palate �eing a part of 

�elop�ayrngeal apparatus �as a ma�or role in maintaining �elop�ayrngeal competence� 

P�aryngeal dept� (PD) can �e used to determine t�e �elop�aryngeal function and is called t�e 

�eed�s ratio� 

�aterial� �n� �et�o��� ��e study sample comprised randomly selected ��� �ealt�y �ota 

Patients wit� eit�er of �ngles class �, class �, class � malocclusion wit� age ranging from �� 

to �� years� Clinically,in all su��ects, t�e type of malocclusion was examined and categori�ed 

according to �ngle�s classification of malocclusion� ��e morp�ological �ariants of soft 

palate were also assessed on digital lateral cep�alogram and were allocated to one of t�e six 

patterns as descri�ed �y �ou et al� and �ariation of malocclusion and soft palate morp�ology 

�etween gender groups was also assessed and �eed�s ratio was calculated for all t�e su��ects 

�y t�e di�ision of PD �y ��� 

�e��lt����e fre�uency of rat tail (�����) type of soft palate was seen in �ig�est proportion, 

w�ereas t�e fre�uency of distorted ��s�ape (����) was least in �ot� t�e genders� Patients 
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wit� �ngle�s class � malocclusion were most fre�uently found to �a�e rat tail type soft palate, 

�ngle�s class �� patients �ad leaf�s�aped soft palate, and t�ose wit� �ngle�s class ��� �ad 

croo�ed s�aped soft palate� �elar lengt� and �elar widt� were significantly �ig�er in male 

su��ects t�an female su��ect� 

�on�l��ion� ��e �nowledge of morp�ological �ariants of t�e soft palate �elps to get a �etter 

understanding of t�e �elop�aryngeal closure and also �elps t�e clinician in successful 

functional and structural repair in cases of cleft palate and in t�e etiological study of O���, 

snoring, and ot�er conditions� 

�e� �or��� Digital lateral cep�alometry, Malocclusion, �eed�s ratio, �oft palate 

IN�������I�N� 

��e soft palate is a mo�ile flap 

suspended from t�e posterior �order of t�e 

�ard palate,sloping down and �ac� 

�etween t�e oral and nasal parts of t�e 

p�arynx� �t is a t�ic� fold of mucosa 

enclosing an aponeurosis, muscular tissue, 

�essels, ner�es, lymp�oid tissue, and 

mucus glands�� 

��e palate is formed �y t�e fusion 

of t�ree components, namely, two palatal 

processes and t�e primiti�e palate, w�ic� 

is formed �y t�e frontonasal process� ��e 

intra�mem�ranous ossification occurs in 

t�e mesoderm of palate to form t�e �ard 

palate, w�ereas t�e soft palate is formed in 

t�e posterior region w�ere t�e ossification 

does not occur� ��e most important muscle 

for �elop�aryngeal closure is t�e le�ator 

�eli palatini (��P)�� 

�ormal palatine �ones �a�e 

�ori�ontal s�el�es extending medially to 

fuse wit� one anot�er� Here, t�ey form a 

small posterior nasal spine associated wit� 

t�e insertion of paired u�ulus 

muscles�� 

��e p�ysical location of t�e 

palatine �ones in space is directly related 

to t�e anteroposterior lengt� of maxillary 

palatal s�el�es� ��us, fores�ortening of t�e 

maxilla palate and�or t�e palatine �one 

will create conditions of �elop�aryngeal 

insufficiency e�en in t�e presence of a 

normal soft palate��  

�oft palate dysfunctions are 

fre�uently seen in cleft lip and palate 

patients, enlarged adenoids, o�structi�e 

sleep apnea, poorly retained maxillary 

denture and s�eletal craniofacial 

malocclusion��  

��e �elop�arynx is a roug�ly 

rectangular space w�ic� is �ordered 

anteriorly �y �elum (soft palate), 

posteriorly �y posterior p�aryngeal wall, 
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and laterally �y rig�t and left lateral 

p�aryngeal walls� ��e contractions of 

t�ese structures assist in closure of 

�elop�aryngeal port during t�e acts of 

eating, swallowing and spea�ing w�ereas�� 

Radiograp�ic tec�ni�ues li�e 

lateral cep�alograp�y and computer 

tomograp�y �a�e �een used for t�e study 

of morp�ological �ariations of soft palate� 

�tudies on t�e dimensional analysis of soft 

palate and its surrounding structures �a�e 

found �ariations in t�e morp�ology of soft 

palate�� 

�oft palate dysfunctions are most 

commonly o�ser�ed in cleft palate patients 

w�o �a�e s�ort or ot�erwise a�normal 

�elum, su� mucous cleft palate, 

excessi�ely large tonsils or adenoids, 

we��ing of t�e posterior tonsillar pillars, 

o�structi�e sleep apnea or s�eletal 

craniofacial malocclusions��  

Patients presented wit� moderate to 

se�ere s�eletal class �� malocclusion wit� 

pre�existing enlarged adenoids or tonsils, 

allergies, ast�ma or o�esity may de�elop 

o�structi�e sleep apnea (O��) in future 

�nowledge a�out t�e difference in soft 

palate lengt� and widt�, nasop�aryngeal 

dimensions and �eed�s ratio in different 

s�eletal malocclusions will assist in �etter 

understanding of t�e etiology of O�� 

syndrome�� 

�����I��S � ������S� 

� total of ��� indi�iduals, 

�elonging to �ot� gender �etween t�e age 

range of �� � �� years were selected for 

t�e present study �ased in t�e selection 

criteria� ��e proposal for study was 

appro�ed �y t�e �nstitutional �t�ical 

Committee� ��eir Digital �ateral 

cep�alogram radiograp� done using 

necessary radiation protection measures 

after ta�ing t�eir consent� ��e study 

population consist of ��� su��ects 

�elonging to �ot� gender and all su��ects 

were selected from Department of Oral 

Medicine and Radiology, Daswani dental 

college and researc� centre, ranpur, �ota 

(R�����H��) � 

�����I�� � ���IP��N�S F�� 

��� S�����  

� Plain mout� mirrors 
� �ingle ended straig�t pro�e 
� �xplorers 
� �wee�ers 
� �idney tray 
� Disposa�le glo�es and mout� 

mas�s 

F�� ��� �SS�SS��N� �F 

���I�G��P� 
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� �oda� ���� C wit� ��p �� and m� 

��, employing �rop�y D�COM 

software ������� re�uired� 

� �ead apron 

��e study will �e conducted in t�e 

department of oral medicine and 

radiology, Daswani dental college and 

researc� centre, ranpur, �ota 

(R�����H��)� ��e study sample 

comprised randomly selected ��� �ealt�y 

indi�iduals wit�out any speec� 

a�normality or any ot�er syndromes or 

diseases wit� age ranging from �� to �� 

years� 

��� study su��ects will di�ided into � 

groups� 

�roup �� ����� years 

            �roup �� ����� �ears 

            �roup �� ����� �ears 

            �roup �� ����� �ears 

            �roup �� ����� �ears 

�roup �� ����� �ears 

��S���S� 

�a�le �  s�owing distri�ution of patients 

according to gender wit� different 

malocclusions�  

�a�le �  s�owing distri�ution of patients 

according to age wit� different 

malocclusions and intergroup correlation�  

�a�le 3 s�owing distri�ution of s�apes of 

soft palate according t�e age groups and 

intergroup correlation�  

�a�le 4 s�owing distri�ution of s�apes of 

soft palate according to t�e gender and 

intergroup correlation�  

�a�le � s�owing distri�ution of s�apes of 

soft palate in patients wit� according to 

types of malocclusion and intergroup 

correlation�  

�a�le �  s�owing correlation of mean 

�elar lengt�, �elar widt�, p�aryngeal 

dept�, and �eed�s ratio wit� age 

groups��elar lengt� was �ig�est in patients 

wit� age group of ����� years (����� mm 

� ���� ) 

�a�le � ��o�in� correlation of mean �elar 

lengt�, �elar widt�, p�aryngeal dept�, and 

�eed�s ratio wit� gender �elar lengt� was 

�ig�er in male su��ects (����� mm � ����) 

t�an female su��ect (����� mm �����)�  

�a�le �  s�owing correlation of mean 

�elar lengt�, �elar widt�, p�aryngeal 

dept�, and �eed�s ratio wit� types of soft 

palate�  

�a�le �  s�owing correlation of mean 

�elar lengt�, �elar widt�, p�aryngeal 

dept�, and �eed�s ratio wit� types of 

malocclusion �elar lengt� was �ig�est in 

patients wit� class � malocclusion (����� 

mm � ����) followed �y class � 
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malocclusion (����� mm � � ����) and 

less in patients wit� class � malocclusion 

(����� mm � ����)�  

�����S 

�a�le �� �i�tri��tion o� �atient� 

a��or�in� to �en�er �it� �i��erent t��e 

o� �n�le�� �alo��l��ion�� 

 

 

��est used� c�i s�uare ,�� significant, ��� 

non significant, P �alue � ���� � � ,P � 

���� ���� 

�a�le �� �i�tri��tion o� �atient� 

a��or�in� to a�e �it� �i��erent t��e� o� 

�n�le�� �alo��l��ion� an� inter�ro�� 

�orrelation� 

 

��est used� c�i s�uare, �� significant, ��� 

non significant, P �alue � ���� � � , P � 

���� � ��� 

�a�le 3� �i�tri��tion o� ��a�e� o� �o�t 

�alate a��or�in� to t�e a�e �ro��� an� 

inter�ro�� �orrelation� 

 

��est used� c�i s�uare, �� significant, ��� 

non significant, P �alue � ���� � �, P � 

���� ���� 
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�a�le 4� �i�tri��tion o� ��a�e� o� �o�t 

�alate a��or�in� to t�e �en�er an� 

inter�ro�� �orrelation� 

 

��est used� c�i s�uare, �� significant, ��� 

non significant, P �alue � ���� � �, P � 

���� ���� 

�a�le �� �i�tri��tion o� ��a�e� o� �o�t 

�alate in �atient� a��or�in� to t��e� o� 

�n�le�� �alo��l��ion an� inter�ro�� 

�orrelation� 

 

��est used� c�i s�uare, �� significant, ��� 

non significant, P �alue � ���� � �, P � 

���� ���� 

�a�le �� �orrelation o� �ean �elar 

len�t�� �elar �i�t�� ��ar�n�eal �e�t�� 

an� Nee��� ratio �it� a�e �ro��� 

 

��est used� One way ��O��, �� 

significant, ���non significant, P �alue � 

������,P������ ��� 

�a�le �� �orrelation o� �ean �elar 

len�t�� �elar �i�t�� ��ar�n�eal �e�t�� 

an� Nee��� ratio �it� �en�er� 

 

 

��est used� unpaired � test, �� significant, 

���non significant, P �alue � ���� � �, P 

� ����� ��� 

�a�le �� �orrelation o� �ean �elar 

len�t�� �elar �i�t�� ��ar�n�eal �e�t�� 

an� Nee��� ratio �it� t��e� o� �o�t 

�alate� 
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��est used� One way ��O��, �� 

significant, ���non significant, P �alue � 

���� � �, P����� � ��� 

�a�le �� �orrelation o� �ean �elar 

len�t�� �elar �i�t�� ��ar�n�eal �e�t�� 

an� Nee��� ratio �it� �n�le�� 

�alo��l��ion� 

 

��est used� One way ��O��, �� 

significant, ���non significant, P �alue � 

���� � �, P � ���� � ��� 

�IS��SSI�N� 

��e lateral cep�alogram is t�e most 

common diagnostic radiograp� used in 

clinical ort�odontics�  

��e important functions of soft palate, 

especially in maintaining t�e 

�elop�aryngeal closure and t�e 

dimensional c�anges of t�e soft palate and 

its surrounding structures, especially in t�e 

lengt� and widt�, �a�e �een pre�iously 

studied �y some in�estigators �ateral 

cep�alometric radiograp�s �a�e �een used 

since many years for e�aluating soft 

palate� 

��N���SI�N� 

��e morp�ology of t�e soft palate 

can �e di�ided into six types according to 

t�eir s�ape on lateral cep�alometry� ��is  

classification can �elp us �etter 

understand t�e di�ersity of t�e �elar 

morp�ology in t�e median sagittal plane� 

��ese findings can �e used as references 

for t�e researc� of �elop�aryngeal closure 

in cleft palate indi�iduals and for 

etiological researc� of O��� and ot�er 

conditions� Radiograp�ic analysis of 

morp�ological �ariations of soft palate 

may �elp in success of surgical procedures 

aimed for correcting deformities of soft 

palate� �ery few studies a�aila�le on 

correlation of morp�ological �ariation of 

soft palate and types of malocclusion� 

More studies are re�uired wit� large 

sample si�e and detailed examination wit� 
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multicentre approac� to esta�lis� t�is 

correlation� 

��F���N��S� 

�� �amdani D, �aigal �, �arg �� 

Correlation of morp�ological �ariants 

of soft palate and types of 

malocclusion� � digital lateral 

cep�alometric study� � �ndian �cad 

Oral Med Radiol ��������������� 

��  Mic�ael H� Carstens, Pat�ologic 

anatomy of t�e soft palate, part �� 

�m�ryology, t�e �ard tissue platform, 

and e�olution� � Cleft �ip Palate 

Cranio fac �nomal ������������� 

�� Moore ��, �gur �M� �ssential 

clinical anatomy� �nd ed� P�iladelp�ia� 

�ippincott �illiams & �il�ins� ����� 

�� Co�en �R, C�en �, �rotman C�, 

�urdi �R� �oft�palate myogenesis� � 

de�elopmental field paradigm� Cleft 

Palate Craniofac � �������������� 

�� �erma P, �erma ��, �umaraswam 

��, �asa�ara�u �, �ac�de�a ��, 

�une�a �, et al� Correlation of 

morp�ological �ariants of t�e soft 

palate and need�s ratio in normal 

indi�iduals� � digital cep�alometric 

study� �maging �ci Dent ������������

�� 

�� ��o�a �� �oft Palate Dimensions and 

�asop�aryngeal Dept� (�eed�s Ratio) 

�n Different �agittal and �ertical 

��eletal Patterns� � �ateral 

Cep�alometric �tudy� �d� Dent & 

Oral Healt� ������(�)������ 

�� �iu �M, �ang H, ��eng �, He �, 

��ang �, �i �M, et al� Morp�ology of 

t�e soft palate in normal �umans wit� 

digital cep�alometry� Hua �i �ou 

�iang �i �ue �a ��i �������������, 

���� 

�� Pra�een ��, �mrutes� �, Pal �, 

��u��asini �R, �aseemuddin �� 

�arious s�apes of soft palate� a lateral 

cep�alometric study� �orld � Dent 

����� �� ������� 

�� ��aitan �, Pac�igolla R, Digital 

cep�alometric analysis illustrating 

morp�ological �ariation of t�e soft 

palate� � �ndian �cad Oral Med Radiol 

�������������� 

��� �tandring �, editor� �ray�s �natomy� 

��t� ed� �ew �or�� �lse�ier� C�urc�ill 

�i�ingstone� ����� 

��� Carlson �M� Human �m�ryology and 

De�elopmental �iology� �t� ed� �ew 

�or��Mos�y��lse�ier� ����� 

��� �ada �, �ato� �, �ac�imura �, 

�atsuta �� Comparison of 

nasop�aryngeal growt� �etween 

patients wit� clefts and noncleft 
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controls� Cleft Palate Craniofac � 

�������������� 

��� Donnell �� �o�ns, Rod �� Ro�ric�, and 

Mariam �wada, �elop�aryngeal 

�ncompetence� � �uide for Clinical 

��aluation �merican society of Plast 

reconstr surge���������(�)������ 

��� �o�nston CD, Ric�ardson �� 

Cep�alometric c�anges in adult 

p�aryngeal morp�ology��ur � Ort�od 

������������ ��� 

��� �uttal ��, �re� R, ��at R, �urde ��, 

�ai�masur ��� Di�erse morp�ologies  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of soft palate in normal indi�iduals� � 

cep�alometric perspecti�e� � �ndian 

�cad Oral Med Radiol ������������� 

��� C� �ani, �� �inila �a�s�mi, �� 

D�eera� Roy� Morp�ological �ariations 

of soft palate and influence of age on 

it� � digital cep�alometric study� 

���M,����� �(��)������� 

��� Pepin ��, �eale D, �erretti �R, Mayer 

P, �e�y P�� O�structi�e sleep apnea 

syndrome��oo�ed appearance of t�e 

soft palate in awa�e patients � 

cep�alometric and C� 

findings�Radiology ����� ���� ������� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


