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Abstract

Background: Transverse maxillary constriction is commonly found in skeletal discrepancies. Growth  
PGÝUIFÝNBYJMMBÝ JOÝUIFÝUSBOTWFSTFÝQMBOFÝ JTÝ SFÜFDUFEÝCZÝNJEQBMBUBMÝTVUVSFÝNBUVSBUJPOÝTUBUVT�Ý1SFWJPVTÝTUVEJFTÝ
BUUFNQUFEÝUPÝBTTFTTÝUIFÝNJEQBMBUBMÝTVUVSFÝNBUVSBUJPO�Ý)PXFWFS
ÝMJUFSBUVSFÝPGÝUIFÝFWBMVBUJPOÝPGÝ.14ÝNBUVSBUJPOÝ 
VTJOHÝDPOFÝCFBNÝDPNQVUFEÝUPNPHSBQIZÝ	$#$5
ÝTUJMMÝXBTÝMJNJUFE�ÝObjective: The purpose of the study was 
UPÝFWBMVBUFÝUIFÝEJGGFSFOUÝNBUVSBUJPOÝTUBHFTÝPGÝNJEQBMBUBMÝTVUVSFÝBNPOHÝBEPMFTDFOUTÝBOEÝBEVMUTÝVTJOHÝ$#$5�Ý 
Materials and methods:Ý5IFÝTBNQMFÝDPNQSJTFEÝ���Ý$#$5ÝSFQPSUTÝPGÝTVCKFDUT�Ý5IFÝJNBHFTÝXFSFÝFYQPSUFEÝUPÝ�%Ý 
imaging software, where axial sections were used for the suture maturation stages evaluation. The investigators  
JOUFSQSFUFEÝUIFÝJNBHFTÝUPÝFTUBCMJTIÝUIFÝTUBHJOHÝPGÝTVUVSFÝNBUVSBUJPOÝBDDPSEJOHÝUPÝUIFÝNPSQIPMPHJDÝDIBSBDUFSJTUJDTÝ 
JOÝ ÛWFÝNBUVSBUJPOBMÝ TUBHFTÝ 	"Ý UPÝ &
�Ý 5IFÝ TUBUJTUJDBMÝ BOBMZTJTÝ XBTÝ QFSGPSNFEÝ 	PÝ �Ý ����
�ÝResults: The most 
GSFRVFOUMZÝPCTFSWFEÝNBUVSBUJPOBMÝTUBHFÝJOÝNJEQBMBUBMÝTVUVSFÝXBTÝTUBHFÝ%Ý	��Ý�

ÝGPMMPXFEÝCZÝTUBHFÝ$Ý	�����Ý�
Ý 
BOEÝ TUBHFÝ &Ý 	�����Ý�
Ý JOÝNJYFEÝ BHFÝ TBNQMFT�Ý .BMFTÝ TIPXFEÝ BÝ IJHIFSÝ PDDVSSFODFÝ PGÝ TUBHFÝ %Ý 	�����Ý�
 
DPNQBSFEÝ UPÝ GFNBMFTÝ 	�����Ý�
�ÝConclusion: 4UBHFÝ %ÝXBTÝ UIFÝNPTUÝ DPNNPOÝNBUVSBUJPOÝ TUBHFÝ PCTFSWFE�Ý 
5IFÝDPNNPOÝPDDVSSFODFÝPGÝTUBHFÝ%ÝJOÝUIFÝTUVEZÝHSPVQÝJOEJDBUFTÝBÝHSFBUFSÝMJLFMJIPPEÝPGÝPQFOÝNJEQBMBUBMÝTVUVSFÝ
in adolescents and young adults.
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Introduction

"OBUPNJDBMMZ
Ý B� TVUVSF� JTÝ BÝ GJCSPVTÝ KPJOUÝ UIBUÝ
DPOOFDUTÝUIFÝCPOF��Ý.JEQBMBUBMÝTVUVSFÝ	.14
ÝÝTUBSUTÝBUÝ
posterior site of the palatomaxillary suture and extends 
longitudinally to the nasopalatine foramen on the 
QBMBUBMÝCPOF�2 4JDIFSÝFNQIBTJ[FEÝUIFÝ JNQPSUBODFÝPGÝ
sutures in craniofacial growth and adaptation in early 
����¿T��Ý.FMTFO¿TÝTUVEZÝJEFOUJÛFEÝUISFFÝEFWFMPQNFOUBMÝ
stages of the median suture in histological sections, 
XIJDIÝJODMVEFEÝBÝCSPBEÝBOEÝ:�TIBQFEÝTUBHF
ÝBÝTJOVPVTÝ
stage, and an interdigitating stage.�Ý "OHFMJFSJÝ FUÝ BM�Ý
EFÛOFEÝÛWFÝTUBHFTÝPGÝNBUVSBUJPOÝGPSÝUIFÝNJEQBMBUBMÝ
TVUVSFÝCBTFEÝPOÝDPOFÝCFBNÝDPNQVUFEÝUPNPHSBQIJDÝ
JNBHFT
ÝMBCFMFEÝBTÝTUBHFÝ"
Ý#
Ý$
Ý%
ÝBOEÝ&�� 

5SBOTWFSTFÝNBYJMMBSZÝ EFÛDJFODZÝ JTÝ BÝ DPNNPOÝ
TLFMFUBMÝ EJTDSFQBODZ�Ý "CPVUÝ ��Ý�Ý PGÝ BEVMUÝ QBUJFOUTÝ
present with transverse maxillary constriction.5Ý1SFWJPVTÝ
TUVEZÝIBWFÝTIPXOÝUIBUÝUIFÝHSPXUIÝPGÝ.14ÝJTÝUIFÝNPTUÝ
important factor for determining the transverse width 
of the maxilla.2 Lack of growth in adults limit the 
option for functional orthopedic intervention. However, 
NJOJTDSFXÝ BTTJTUFEÝ SBQJEÝQBMBUBMÝ FYQBOTJPOÝ 	."31&

Ý
TVSHJDBMMZÝBTTJTUFEÝSBQJEÝQBMBUBMÝFYQBOTJPOÝ	4"31&

ÝBOEÝ
PSUIPHOBUIJDÝTVSHFSZÝBSFÝQPTTJCMFÝPQUJPOTÝGPSÝDPSSFDUJOHÝ
UIFÝUSBOTWFSTFÝTLFMFUBMÝEFÛDJFODJFTÝJOÝBEVMUT��
�Ý."31&Ý
XBTÝFGGFDUJWFÝJOÝ����Ý�ÝPGÝMBUFÝBEPMFTDFOUTÝBOEÝBEVMUTÝ
for correcting transverse malocclusion.7 Many studies 
IBWFÝ TIPXOÝ WBSJBCJMJUZÝ JOÝNBUVSBUJPOÝ PGÝ.14ÝXIJDIÝ
are essential to predict the effect of rapid maxillary 
expansion in adolescents and adults.�
�
�
� 

The research question in the present study is 
XIFUIFSÝUIFÝBHFÝEJGGFSFODFÝJTÝBÝSFMJBCMFÝQBSBNFUFSÝUPÝ
determine the developmental status of midpalatal 
suture. Thus, the aim of the study was to assess various 
NBUVSBUJPOÝTUBHFTÝPGÝNJEQBMBUBMÝTVUVSFÝVTJOHÝ$#$5�Ý

Materials and methods  

"OÝPCTFSWBUJPOBMÝDSPTT�TFDUJPOBMÝTUVEZÝVTJOHÝUIFÝ
TFDPOEBSZÝEBUBÝXBTÝDPOEVDUFEÝBUÝUIFÝ%FQBSUNFOUÝPGÝ
0SUIPEPOUJDT
Ý ,BOUJQVSÝ%FOUBMÝ $PMMFHFÝ BOEÝ)PTQJUBM
Ý

,BUINBOEVÝEVSJOHÝ.BSDI�"QSJMÝ����ÝBGUFSÝPCUBJOJOHÝUIFÝ
ethical approval from institutional review committee 
	3FGÝ/P�Ý�����
�Ý5IFÝTBNQMJOHÝUFDIOJRVFÝXBTÝSBOEPNÝ
TBNQMJOH�Ý"ÝUPUBMÝPGÝ���ÝTVCKFDUTÝNFFUJOHÝUIFÝJODMVTJPOÝ
DSJUFSJBÝXFSFÝTFMFDUFEÝGPSÝUIFÝTUVEZ�Ý5IFÝTVCKFDUTÝXFSFÝ
BHFEÝCFUXFFOÝ�����ÝZFBSTÝXJUIÝUIFÝHPPEÝRVBMJUZÝ$#$5Ý
JNBHFTÝTIPXJOHÝ UIFÝFOUJSFÝQBMBUF�Ý4VCKFDUTÝXJUIÝ UIFÝ
record of craniofacial trauma, craniofacial neoplasm, 
craniofacial deformity, and a history of previous 
PSUIPEPOUJD�EFOUPGBDJBMÝ PSUIPQFEJDÝ USFBUNFOUÝ BOEÝ
orthognathic surgeries were excluded. The data for 
TBNQMFÝTJ[FÝDBMDVMBUJPOÝXBTÝCBTFEÝPOÝUIFÝTUVEZÝEPOFÝ
CZÝ"OHFMJFSJÝFUÝBM��

8IFSF
Ý/Ý�ÝNJOJNVNÝTBNQMFÝTJ[F
Ý;Ý�Ý����ÝBUÝ��Ý� 
DPOÛEFODFÝJOUFSWBM
ÝQÝ	QSFWBMFODF
Ý�Ý��Ý�ÝQSFWBMFODFÝ
PGÝTUBHFÝ$ÝPGÝNJEQBMBUBMÝTVUVSFÝNBUVSBUJPO
ÝRÝ�Ý��Q
ÝBOEÝ 
FÝ�ÝNBYJNVNÝUPMFSBCMFÝFSSPSÝPGÝ�����Ý5IFÝTBNQMFÝTJ[FÝ
XBTÝEFUFSNJOFEÝBTÝ���ÝTVNNJOHÝUIFÝ��Ý�ÝQFSNJTTJCMFÝ
FSSPS�Ý %BUBÝ JOGPSNBUJPOÝ TIFFUÝ XBTÝ VTFEÝ UPÝ DPMMFDUÝ
UIFÝ JOGPSNBUJPOÝ GSPNÝ UIFÝ TBNQMFT�Ý $#$5Ý TDBOTÝ PGÝ
UIFÝNBYJMMBÝ PCUBJOFEÝ GSPNÝ UIFÝ %FQBSUNFOUÝ PGÝ 0SBMÝ
3BEJPMPHZ
Ý,BOUJQVSÝ%FOUBMÝ$PMMFHFÝBOEÝ)PTQJUBMÝXFSFÝ
VTFE�Ý4DBOTÝPCUBJOFEÝVTJOHÝUIFÝTUBOEBSEJ[FEÝQSPUPDPMÝ
BUÝ��ÝL7
Ý���ÝN"
Ý�����ÝTFDPOE
ÝWPYFMÝTJ[FÝPGÝ���ÝBOEÝ
��ë��ÝDNÝÛFMEÝPGÝWJFX�Ý6TJOHÝ$BSFTUSFBNÝ�%ÝJNBHJOHÝ
TPGUXBSFÝWFSTJPOÝ������
Ý UIFÝ TDBOÝXBTÝFYQPSUFEÝBOEÝ
read on orthogonal slicing view which were evaluated 
JOÝBÝTUBOEBSEJ[FEÝXBZ�Ý5IFÝTVCKFDU¿TÝIFBEÝXBTÝBEKVTUFEÝ
TVDIÝUIBUÝUIFÝQBMBUBMÝCPOFÝXBTÝBTTFTTFEÝBUÝUIFÝDFOUSBMÝ
JODJTPSÝSFHJPOÝXJUIÝUIFÝIPSJ[POUBMÝSFGFSFODFÝMJOFÝJOÝUIFÝ
median region of the palate in the sagittal section. 
*OÝ$#$5ÝTDBOT
Ý UIFÝQBMBUFÝBQQFBSFEÝBTÝBÝTJOHMFÝ UIJOÝ
SBEJPÝ PQBRVFÝ MJOF�Ý IFODF
Ý UIFÝ IPSJ[POUBMÝ SFGFSFODFÝ
line was placed as close to the center of the radio 
PQBRVFÝQBMBUF�Ý"YJBMÝ TFDUJPOÝPGÝ UIFÝ$#$5ÝXBTÝVTFEÝ
GPSÝ UIFÝDMBTTJÛDBUJPOÝPGÝNBUVSBUJPOÝTUBHFTÝ 	'JHVSFÝ�
�Ý 
5IFÝWJTVBMJ[BUJPOÝBOEÝDMBTTJÛDBUJPOÝPGÝUIFÝNBUVSBUJPOÝTUBHFTÝ
PGÝUIFÝ.14Ý	'JHVSFÝ�ÝBOEÝ�
ÝXBTÝDPOEVDUFEÝBDDPSEJOHÝUPÝ 
UIFÝNFUIPEÝ PGÝ "OHFMJFSJÝ FUÝ BM��Ý4VUVSFÝNBUVSBUJPOÝ
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Figure 1 Ý$#$5ÝJNBHFÝJOÝTBHJUUBM
ÝDPSPOBMÝBOEÝÝBYJBMÝTFDUJPO
	*NBHFÝTPVSDF�Ý'SPNÝUIFÝTUVEZÝTBNQMFT


Figure 2  4DIFNBUJDÝESBXJOHÝPGÝUIFÝNBUVSBUJPOÝTUBHFTÝPCTFSWFEÝJOÝUIFÝNJEQBMBUBMÝTVUVSFÝ 
	3FESBXOÝGSPNÝ"OHFMJFSJÝFUÝBM¿TÝTUVEZ�


Figure 3ÝÝ%FDJTJPOÝUSFFÝGPSÝDMBTTJÛDBUJPOÝPGÝUIFÝNBUVSBUJPOÝTUBHFTÝPGÝUIFÝNJEQBMBUBMÝTVUVSFÝ
	.PEJGJFEÝGSPNÝ"OHFMJFSJÝFUÝBM¿TÝTUVEZ�
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Figure 4Ý%JTUSJCVUJPOÝPGÝNJEQBMBUBMÝTVUVSFÝNBUVSBUJPOBMÝTUBHFT

stages were determined according to age groups i.e. 
adolescents, young adults, and adults as per the 
DMBTTJÛDBUJPOÝPGÝ8PSMEÝ)FBMUIÝ0SHBOJ[BUJPOÝBOEÝ1SPGÛUÝ
et al.�
��Ý

%BUBÝNBOBHFNFOUÝBOEÝBOBMZTJTÝXBTÝEPOFÝVTJOHÝ
4144ÝWFSTJPOÝ��Ý	"SNPOL
Ý/:�Ý*#.
Ý5ISFFÝJOWFTUJHBUPSTÝ
JOUFSQSFUFEÝUIFÝJNBHFTÝUPÝFTUBCMJTIÝUIFÝTUBHJOHÝPGÝTVUVSFÝ
maturation according to its morphologic characteristics 
JOÝÛWFÝNBUVSBUJPOBMÝTUBHFTÝ	TUBHF�Ý"
Ý#
Ý$
Ý%ÝBOEÝ&
ÝBTÝ
QSPQPTFEÝCZÝ"OHFMJFSJÝFUÝBM��ÝThe kappa statistics was 
BQQMJFEÝ GPSÝ JOUFS�FYBNJOFSÝNFBTVSFNFOUÝ FSSPSÝ XJUIÝ
LBQQBÝWBMVFÝPGÝ�ÝBTÝUIFÝUPUBMÝBHSFFNFOU�

Results

5IFÝTBNQMFÝDPNQSJTFEÝPGÝ���Ý$#$5ÝSFQPSUTÝPGÝ
���ÝNBMFÝBOEÝ��ÝGFNBMFÝTVCKFDUTÝBHFEÝ��ÝUPÝ��ÝZFBSTÝ
	NFBOÝBHFÝ�Ý�����Ý± �����ÝZFBST
�ÝXIJDIÝXBTÝGVSUIFSÝ
DMBTTJÛFEÝJOÝUISFFÝBHFÝHSPVQT�ÝBEPMFTDFOUTÝ	��ÝUPÝ��Ý
ZFBST

Ý ZPVOHÝ BEVMUTÝ 	�Ý ��Ý UPÝ ��Ý ZFBST
Ý BOEÝ BEVMUTÝ 
	�Ý ��Ý ZFBST
�Ý 5IFÝ NBUVSBUJPOBMÝ TUBHFÝ NPTUÝ PGUFOÝ
PCTFSWFEÝJOÝUIFÝTUVEZÝXBTÝTUBHFÝ%Ý	/Ý�Ý���
�Ý4UBHFÝ"ÝXBTÝ
OPUÝSFQPSUFEÝJOÝUIFÝTUVEZ�Ý5IFÝGSFRVFODZÝEJTUSJCVUJPOÝ
PGÝTVCKFDUTÝXJUIÝSFTQFDUÝUPÝ.14ÝNBUVSBUJPOÝTUBHFTÝJTÝ
HJWFOÝJOÝ'JHVSFÝ��Ý4UBHFÝ%ÝXBTÝUIFÝNPTUÝQSFWBMFOUÝ	��Ý�

Ý

GPMMPXJOHÝCZÝTUBHFÝ$ÝBOEÝ&Ý 	�����Ý�

ÝBOEÝUIFÝ MFBTUÝ
XBTÝTUBHFÝ#Ý	�Ý�
�

3FHBSEJOHÝ UIFÝ EJTUSJCVUJPOÝ PGÝ BHFÝ HSPVQTÝ JOÝ
NBUVSBUJPOÝTUBHFTÝ	5BCMFÝ�
�Ý/PÝJOEJWJEVBMTÝXFSFÝGPVOEÝ
JOÝTUBHFÝ"ÝBDSPTTÝBOZÝBHFÝHSPVQ�Ý"NPOHÝBEPMFTDFOUT
Ý
TUBHFÝ$ÝXBTÝNPTUÝQSFWBMFOUÝ 	�����Ý�

Ý GPMMPXFEÝCZÝ 
TUBHFÝ%Ý	�����Ý�

ÝTUBHFÝ#Ý	�����Ý�

ÝBOEÝTUBHFÝ&Ý	����Ý�
�Ý 
*OÝZPVOHÝBEVMUT
ÝTUBHFÝ%ÝCFDBNFÝUIFÝNPTUÝQSFWBMFOUÝ
	�����Ý �

Ý GPMMPXFEÝ CZÝ TUBHFTÝ $Ý BOEÝ &Ý 	�����Ý � 
FBDI
�Ý"EVMUTÝPOMZÝEJTQMBZFEÝTUBHFTÝ%ÝBOEÝ'
ÝXJUIÝTUBHFÝ
'ÝCFJOHÝ UIFÝNPTUÝQSFWBMFOUÝ 	�����Ý�
Ý DPNQBSFEÝ UPÝ
TUBHFÝ%Ý	�����Ý�
�

*UÝXBTÝ OPUFXPSUIZÝ UIBUÝ TUBHFÝ #ÝXBTÝ FYDMVTJWFÝ
UPÝ BEPMFTDFOUT
Ý XIJMFÝ TUBHFÝ $Ý BQQFBSFEÝ JOÝ CPUIÝ
BEPMFTDFOUTÝBOEÝZPVOHÝBEVMUT�Ý4UBHFTÝ%ÝBOEÝ&ÝXFSFÝ
presented in all age groups. Interestingly, the most 
QSFWBMFOUÝTUBHFÝTIJGUFEÝBDSPTTÝBHFÝHSPVQT�ÝTUBHFÝ$ÝJOÝ
BEPMFTDFOUT
ÝTUBHFÝ%ÝJOÝZPVOHÝBEVMUT
ÝBOEÝTUBHFÝ'ÝJOÝ
adults.

'JHVSFÝ�ÝEJTQMBZFEÝUIFÝGSFRVFODZÝEJTUSJCVUJPOÝPGÝ
TVUVSFÝNBUVSBUJPOÝTUBHFTÝCZÝHFOEFS�Ý.BMFTÝFYIJCJUFEÝ
a higher frequency than females across all maturation 
TUBHFT�Ý4UBHFÝ%ÝXBTÝUIFÝNPTUÝDPNNPOÝTUBHFÝGPSÝCPUIÝ
genders compared to other stages.

�
	� �
 N = 200

���
	�� �


��
	���� �


��
	���� �


4UBHFÝ#

4UBHFÝ$

4UBHFÝ%

4UBHFÝ&
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Discussion 

This study aimed to evaluate the maturation 
TUBHFTÝPGÝUIFÝNJEQBMBUBMÝTVUVSF
ÝXJUIÝBÝTQFDJÛDÝGPDVTÝ
POÝ JUTÝQPUFOUJBMÝCFOFÛUÝ JOÝUSFBUNFOUÝDBTFTÝ JOWPMWJOHÝ
USBOTWFSTFÝNBYJMMBSZÝEFÛDJFODJFT�Ý5SBOTWFSTFÝNBYJMMBSZÝ
EFÛDJFODJFTÝUIFNTFMWFTÝDPOTUJUVUFÝBÝDPNNPOÝTLFMFUBMÝ
discrepancy encountered in clinical practice.�
�Ý3BQJEÝ
NBYJMMBSZÝFYQBOTJPOÝ	3.&

ÝBOÝPSUIPQFEJDÝQSPDFEVSF
Ý
is a routine protocol to correct transverse maxillary 
DPOTUSJDUJPOÝJOÝQBUJFOUÝXJUIÝ.14ÝPQFOJOH�Ý)PXFWFS
ÝJOÝ
QBUJFOUTÝXJUIÝGVMMÝ.14ÝPTTJÛDBUJPO
Ý."31&ÝBOEÝ4"31&Ý
IBTÝCFFOÝSFDPNNFOEFE��
�
�
�

Table 1Ý %JTUSJCVUJPOÝPGÝBHFÝHSPVQTÝJOÝNBUVSBUJPOÝTUBHFT

Age group Stage A Stage B Stage C Stage D Stage E

"EPMFTDFOUT
	OÝ�Ý��


0 �Ý	�����Ý�
 ��Ý	�����Ý�
 �Ý	�����Ý�
 �Ý	����Ý�


:PVOHÝBEVMUT
	OÝ�Ý���


0 0 ��Ý	�����Ý�
 ��Ý	�����Ý�
 ��Ý	�����Ý�


"EVMUT
	OÝ�Ý��


0 0 0 �Ý	�����Ý�
 ��Ý	�����Ý�


Total 0 � �� ��� ��

Figure 5ÝÝ%JTUSJCVUJPOÝPGÝNJEQBMBUBMÝTVUVSFÝNBUVSBUJPOÝTUBHFTÝCFUXFFOÝHFOEFST

5IFÝBQQSPYJNBUFEÝBHFÝMJNJUÝUPÝTIJGUÝGSPNÝ3.&ÝUPÝ
."31&ÝPSÝ4"31&ÝJTÝOPUÝTUBUFEÝDMFBSMZÝJOÝUIFÝMJUFSBUVSF�Ý
4FWFSBMÝ TUVEJFTÝ SFDPNNFOEÝ UIFÝ VTFÝ PGÝ 3.&Ý CFGPSFÝ
QVCFSUZ��
�
�Ý0OÝDPOUSBSZ
ÝTUVEZÝCZÝ1FSTTPOÝBOEÝ5IJMBOEFSÝ
have shown the patients with open sutures even at 
UIFÝBHFTÝPGÝ��
Ý��
Ý��
ÝBOEÝ��ÝZFBST��� Thus, according 
UPÝ UIFÝ BVUIPST�Ý DISPOPMPHJDBMÝ BHFÝ JTÝ OPUÝ BÝ SFMJBCMFÝ
parameter to determine the developmental status of 
UIFÝ.14��
��Ý*OÝ����
Ý"OHFMJFSJÝFUÝBM� proposed a method 
PGÝDMBTTJÛDBUJPOÝPGÝ.14ÝNBUVSBUJPOÝTUBHFTÝVTJOHÝ$#$5�Ý*UÝ
JTÝBÝTJNQMFÝBOEÝSFMJBCMFÝQBSBNFUFSÝGPSÝDMJOJDBMÝEFDJTJPOÝ
NBLJOHÝBOEÝEPFTÝOPUÝEJGGFSÝCFUXFFOÝWBSJPVTÝNBDIJOFT�
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*OÝUIFÝQSFTFOUÝTUVEZ
Ý/PÝTUBHFÝ"ÝXBTÝGPVOEÝJOÝ
TBNQMFÝBHFEÝ��ÝUPÝ��ÝZFBST�Ý5IJTÝÛOEJOHÝNBZÝCFÝMJOLFEÝ
UPÝBÝGBTUFSÝSBUFÝPGÝTLFMFUBMÝNBUVSBUJPOÝPCTFSWFEÝJOÝUIFÝ
"TJBOÝQPQVMBUJPO���Ý4UBHFÝ%ÝXBTÝUIFÝNPTUÝDPNNPOMZÝ
GPVOE
Ý GPMMPXFEÝCZÝ TUBHFTÝ$Ý BOEÝ&�Ý "OHFMJFSJÝ FUÝ BM�, 
demonstrated similar results, with the most frequent 
TUBHFÝCFJOHÝTUBHFÝ%
ÝGPMMPXFEÝCZÝ&
Ý$ÝBOEÝ#ÝJOÝBEVMUT�Ý
)PXFWFS
ÝUIFÝSFTVMUÝPCUBJOFEÝCZÝ-BEFXJHÝFUÝBM��ÝJOÝ����Ý
XBTÝEJGGFSFOUÝGSPNÝUIFÝQSFTFOUÝTUVEZ
ÝXIFSFÝTUBHFÝ$Ý
XBTÝNPTUÝGSFRVFOUMZÝPCTFSWFE�Ý

1SFWJPVTÝ MJUFSBUVSF� aligned with the present 
TUVEZÝ JOÝ SFQPSUJOHÝPCTFSWBUJPOTÝPGÝ TUBHFÝ#ÝVQÝ UPÝ��Ý
ZFBSTÝ PGÝ BHF�Ý /PUBCMZ
Ý ZPVOHÝ BEVMUTÝ FYIJCJUFEÝ UIFÝ
IJHIFTUÝQSFWBMFODFÝPGÝTUBHFTÝ$ÝBOEÝ%
ÝXIJMFÝTUBHFÝ&Ý
XBTÝNPSFÝQSFWBMFOUÝJOÝBEVMUT
ÝBTÝFYQFDUFE�Ý5IJTÝÛOEJOHÝ
aligned with the understanding that these latter stages 
SFQSFTFOUÝUIFÝQBSUJBMÝPSÝUPUBMÝPTTJÛDBUJPOÝPGÝUIFÝTVUVSF�Ý
"DDPSEJOHÝUPÝ"OHFMJFSJÝFUÝBM
�Ý����Ý�ÝPGÝ UIFÝTVCKFDUTÝ
BCPWFÝ ��Ý ZFBSTÝ XFSFÝ JOÝ TUBHFÝ %Ý PSÝ &�Ý 5IJTÝ WBMVFÝ JTÝ
IJHIFSÝDPNQBSFEÝUPÝUIFÝQSFTFOUÝTUVEZ
ÝXIFSFÝ����Ý�Ý
PGÝTVCKFDUTÝBCPWFÝ��ÝZFBSTÝXFSFÝQSFTFOUFEÝXJUIÝTUBHFÝ
%ÝPSÝ&ÝPGÝTVUVSBMÝNBUVSBUJPO�Ý5IJTÝEJGGFSFODFÝNBZÝCFÝ
BUUSJCVUFEÝ UPÝ HFOFUJDÝ PSÝ FOWJSPONFOUBMÝ GBDUPSTÝ BOEÝ
variations in the samples.��

"Ý QSJPSÝ TUVEZÝ TVHHFTUFEÝ UIBU
Ý UIPVHIÝ UIFSFÝ JTÝ 
BÝDIBODFÝGPSÝ3.&ÝUSFBUNFOUÝJOÝZPVOHÝBEVMUT�ÝBHFÝBOEÝ
HFOEFSÝGBDUPSTÝEFFNFEÝJNQPSUBOUÝCVUÝBSFÝOPUÝBMXBZTÝ
UIFÝSFMJBCMFÝQBSBNFUFSTÝGPSÝEFUFSNJOJOHÝ.14ÝGVTJPOÝJOÝ
DMJOJDBMÝEFDJTJPO�NBLJOH���Ý

The assessment of midpalatal suture maturation 
VTJOHÝ$#$5ÝDMBTTJÛDBUJPOÝNFUIPE�ÝNBZÝQSPWJEFÝSFMJBCMFÝ
JOGPSNBUJPOÝGPSÝDMJOJDBMÝEFDJTJPOÝCFUXFFOÝ3.&ÝPSÝ4"31&�Ý
#BTFEÝ POÝ UIFÝ QSPQPTFEÝ TUBHJOHÝNFUIPE� suggested 
DPOWFOUJPOBMÝ3.&ÝBQQSPBDIÝ JOÝ TUBHFTÝ"ÝBOEÝ#
ÝXJUIÝ
NPSFÝ TLFMFUBMÝ FGGFDUTÝ PCTFSWFEÝ UIBOÝ JOÝ TUBHFÝ $�Ý 
8IFSFBT
Ý."31&ÝBOEÝ4"31&ÝBSFÝCFUUFSÝUSFBUFEÝJOÝTUBHFTÝ
%ÝBOEÝ&ÝCFDBVTFÝPGÝUIFÝUPUBMÝPSÝQBSUJBMÝGVTJPOÝPGÝUIFÝ
midpalatal suture.

*OÝUIFÝQSFTFOUÝTUVEZ
ÝUIFÝ$#$5ÝEBUBÝDPMMFDUFEÝ
were limited to a single center. Thus, the results 
PCUBJOFEÝ DPVMEÝ OPUÝ CFÝ HFOFSBMJ[FEÝ UPÝ UIFÝ MBSHFSÝ
population. It is recommended for a prospective study 
XJUIÝBÝ MBSHFSÝ TBNQMFÝ UPÝBTTFTTÝ UIFÝ SFMJBCJMJUZÝPGÝ UIJTÝ
DMBTTJÛDBUJPOÝNFUIPE�

Conclusion 

"OÝFWBMVBUJPOÝPGÝNJEQBMBUBMÝTVUVSFÝNBUVSBUJPOÝ
TUBHFTÝJOÝBÝ/FQBMJÝTBNQMFÝSFWFBMFEÝUIBUÝTUBHFÝ%ÝXBTÝ
UIFÝNPTUÝ QSFWBMFOU
Ý GPMMPXFEÝ CZÝ TUBHFTÝ $Ý BOEÝ &�Ý
'VSUIFSNPSF
ÝNBMFTÝFYIJCJUFEÝBÝIJHIFSÝQSFWBMFODFÝPGÝ
TUBHFÝ%ÝDPNQBSFEÝUPÝGFNBMFT�Ý5IFTFÝÛOEJOHTÝTVHHFTUÝ
an increased likelihood of an open midpalatal suture in 
adolescents and young adults, implying that age is not 
BÝSFMJBCMFÝJOEJDBUPSÝGPSÝEFUFSNJOJOHÝUIFÝEFWFMPQNFOUBMÝ
status of the midpalatal suture.
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