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7KH�VHFRQG�PRODU�GLVORFDWLRQ�LV�PRUH�FRPPRQ�FOLQLFDOO���7R�LQ�HVWLJDWH�

WKH�UHODWHG�IDFWRUV�RI�WKH�VHFRQG�SHUPDQHQW�PRODU�GLVORFDWLRQ��DQG�SUR�LGH�

UHIHUHQFH�IRU�WKH�FOLQLFDO�GLDJQRVLV�DQG�WUHDWPHQW�RI�RUWKRGRQWLFV��)URP�WKH�

F�UUHQW�FOLQLFDO�UHVHDUFK��WKH�FOLQLFDO�PHWKRGV�RI�RUWKRGRQWLF�HUHFW�VHFRQG�

DU��PRODUV�DUH�DOVR�GL�HUVH�DQG�FOLQLFDO�

7KH�QDUURZHU�ILUVW�PRODU�DO�HRODU�DUFK�ZLGWK��VPDOOHU��1%�DQJOH��DQG�
FURZGHG�PD[LOODU��SRVWHULRU�VHJPHQW�DUFK�DUH� WKH�IDFWRUV�WKDW�FD�VH� WKH�

PD[LOODU��VHFRQG�SHUPDQHQW�PRODU�GLVORFDWLRQ��7KH�QDUURZ�DO�HRODU�DUFK�

ZLGWK��WKH�VPDOOHU�61%�DQJOH��WKH�ODUJHU��1%�DQJOH��DQG�WKH�FURZGHG�ORZ�

HU�PDQGLE�ODU�DUFK�DUH�WKH�IDFWRUV�OHDGLQJ�WR�WKH�GLVORFDWLRQ�RI�WKH�PDQGLE�

�ODU�VHFRQG�SHUPDQHQW�PRODU��,Q�DGGLWLRQ��IRU�WKH�VHFRQG�PDQGLE�ODU�PRODU�

PDOSRVLWLRQ��LW� LV�SDUWLF�ODUO��LPSRUWDQW�WR�VHOHFW�WKH�FRUUHFWL�H�WUHDWPHQW�

SODQ��,W�LV�HVSHFLDOO��LPSRUWDQW�WR�LPSUR�H�WKH�WUHDWPHQW�

.H�ZR�G��

0DQGLE�ODU�VHFRQG�PRODU

0DOSRVLWLRQ

(WLRORJ�

2UWKRGRQWLF�HUHFW

Classi�cation�diagnosis

%HVW�PHWKRG�

��R��H�SRQGLQJ���WKR��

-LQKRQJ�*�R�

�R�Q�LQ�������-LQDQ��6KDQGRQJ�S�R�LQFH��SR�WJ�DG�DWH�DQG��HQLR��HFRQRPL�W��5H�HD�FK��L�HFWLRQ���WRPDWR�RJ��
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'
�ULQJ�K�PDQ�H�RO�WLRQ��G�H� WR�FKDQJHV�LQ�IRRG��

LW�FD�VHV�GHJUDGDWLRQ�RI�WKH�FKHZLQJ�RUJDQV��7KH�

DO�HRODU�DQG� MDZ�DUH�GHJUDGHG� IDVWHU� WKDQ� WKH�

WHHWK�� VR�WKH�OHQJWK�RI�WKH�HQWLUH�MDZ�LV� UHODWL�HO��VKRUW��

making�it�dif�cult�to�accommodate�all�the�teeth,�resulting�

LQ�FURZGHG�WHHWK��PDORFFO�VLRQ��DQG�LPSDFW��DQG�WKH�VHF�

RQG�PRODU�LV�QR�H[FHSWLRQ��,Q�UHFHQW��HDUV�� LQ�WKH�FOLQLFDO�

ZRUN��WKH�VHFRQG�SHUPDQHQW�PRODU�GLVORFDWLRQ�LV�PRUH�DQG�

PRUH�FRPPRQ������,W� LV�ZLGHO��EHOLH�HG�WKDW�WLOWLQJ�PRODUV�

FDQ�FD�VH�RU�DW� OHDVW� DJJUD�DWH� WKH�SHULRGRQWDO� WLVV�HV�

GDPDJH������7KHUH�DUH�WZR�PRVW�FRPPRQ�FOLQLFDO�RQHV��RQH�

LV�WKH�GHQWLWLRQ�SHULRG�WKH� VHFRQG�PRODU�LV�QHDUO�� WLOWHG�

G�H�WR�IDFWRUV�V�FK�DV�HU�SWLRQ��7KHUH�DUH�LPDJLQJ�VW�GLHV�

UHSRUWLQJ�WKDW� WKH�IRUPHU� LQFLGHQFH�UDWH�LV� LQ�DOO� WKH�LP�

SDFWHG�WHHWK��2FF�S�������WR������ULGLF�OH������7KLV�VW�G��

DLPV�WR� V�PPDUL]H� WKH� LQFLGHQFH�RI� VHFRQG�SHUPDQHQW�

PRODU�GLVORFDWLRQ�DQG�LWV� UHODWHG�IDFWRUV�� LQ�RUGHU� WR�SUR�

�LGH�UHIHUHQFH�IRU�RUWKRGRQWLF�FOLQLFDO�WUHDWPHQW�

���5HOHYDQW�)DFWRUV

:LWK�WKH�H�RO�WLRQ�RI�K�PDQ�UDFH��PRGHUQ�SHRSOH�V�FKHZ�

LQJ�RUJDQV�KD�H�D�GHWHULRUDWLQJ�WUHQG��DQG�WKH�LPEDODQFH�

RI�WRRWK��RO�PH�DQG�ERQH�PDVV�LV�RQH�RI�WKH�PDLQ�FD�VHV�

RI�PDORFFO�VLRQ������7KH�UHODWHG�UHVHDUFK�UHV�OWV�VKRZ�WKDW�

WKH�LQFLGHQFH�RI�GLVORFDWLRQ�RI�WKH�VHFRQG�SHUPDQHQW�PR�

ODU�LV������ZKLFK�SUR�LGHV�D�FHUWDLQ�GDWD�UHIHUHQFH�IRU�RU�

WKRGRQWLF�WUHDWPHQW��7KH�UHV�OW�RI�WKH�VW�G��LV�KLJKHU�WKDQ�
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WKDW�RI��DQ�&K�Q�����LQ�������ZKLFK�LV�VOLJKWO��KLJKHU�WKDQ�

������RI�WKH�V�U�H��UHV�OWV�RI�&DL���LELQ�����LQ�������7KH�

UHDVRQ�PD��EH�WKDW�WKH�LQFO�VLRQ�FRQGLWLRQV�RI�WKH�VDPSOHV�

DUH�GLIIHUHQW�

:DQJ�HW� DO� �����PHDV�UHG� WKH�SURMHFWLRQ�RI� WKH�PRVW�

prominent�point�of�the�maxillary��rst�molar�in�the�later�

DO�SODQH�RI� WKH�VN�OO�DQG� WKH�SURMHFWLRQ�RI�WKH�PD[LOODU��

�ssure�in�the�anterior�skull�base�plane�in�23�patients�with�

VHFRQG�PRODU�RFFO�VLRQ��7KH�GLVWDQFH�EHWZHHQ�WKH�WZR�

molars�was�found�to�be�signi�cantly�smaller�than�the�nor�

mal�occlusion�of�the�maxillary��rst�molar�to�the�posterior�

ZDOO�RI�WKH�PD[LOOD��7KHUHIRUH�� LW� LV� FRQVLGHUHG� WKDW� WKH�

VHFRQG�PRODU�LV�FORVHO��UHODWHG�WR�WKH�SRVWHULRU�JDS�RI�WKH�

GHQWDO�DUFK��6RRQVKLQ�HW�DO� ����� LQ�WKH�VW�G��RI����SDWLHQWV�

ZLWK�PD[LOODU�� VHFRQG�SHUPDQHQW�PRODU�GLVORFDWLRQ��WKDW�

WKH�GLVORFDWLRQ�RI�WKH�PD[LOODU��VHFRQG�SHUPDQHQW�PRODU�

LV�UHODWHG�WR�WKH�OHQJWK�RI�WKH�DUFK��WKH��1%�DQJOH�DQG�WKH�

GLVWDQFH�IURP�WKH�GLVWDO�WR�PD[LOODU��QRG�OHV�RI�WKH�PD[LO�

lary��rst�molar.

7KH�FHSKDORPHWULF�PHDV�UHPHQWV��61��DQJOH��61%�

DQJOH���1%�DQJOH�DQG�61�03�UHIOHFW�WKH� VDJLWWDO�SODQH�

DQG��HUWLFDO�ERQH�W�SH��'LIIHUHQW�ERQH�W�SH�MDZV�JURZ�GLI�

IHUHQWO���DQG�WKH�VHFRQG�SHUPDQHQW�PRODUV�HU�SW��7KH�VLW��

DWLRQ�PD��EH�GLIIHUHQW��VR�WKLV�VW�G��ZLOO�DQDO�]H�LW���KDQJ�

-LDQKDQJ� �����VW�GLHG�WKDW��HUWLFDO�ERQH�W�SH�DQG�VDJLWWDO�

SODQH�W�SH�KDG�QR�HIIHFW�RQ�WKH�PDOSRVLWLRQ�RI�WKH�VHFRQG�

SHUPDQHQW�PRODU�G�ULQJ�RUWKRGRQWLF�WUHDWPHQW��6RRQVKLQ�

HW�DO� �����VW�G��WKDW�WKH�GLVORFDWLRQ�RI�WKH�PD[LOODU��VHFRQG�

SHUPDQHQW�PRODU�LV�FORVHO��UHODWHG�WR�WKH��1%�DQJOH�

7KH� UHODWHG�UHVHDUFK�UHV�OWV� VKRZ�WKDW� WKH�GLVORFDWLRQ�

RI�WKH�PD[LOODU��VHFRQG�SHUPDQHQW�PRODU�LV�UHODWHG�WR�WKH�

width�of�the�maxillary��rst�permanent�molar.�The�disloca�

WLRQ�RI�WKH�PD[LOODU��VHFRQG�SHUPDQHQW�PRODU�LV�UHODWHG�WR�

WKH�VL]H�RI�WKH�PD[LOODU���1%�DQJOH��DQG�LV�LQGHSHQGHQW�

RI�WKH��HUWLFDO�ERQH�W�SH��61�03���7KLV�LV�FRQVLVWHQW�ZLWK�

6RRQVKLQ�V� ILQGLQJV��7KH�PLVDOLJQPHQW�JUR�S�VKRZHG�D�

VPDOOHU��1%�DQJOH�� WKH�D�HUDJH��DO�H�RI�WKH�61��DQJOH�

ZDV�VPDOOHU��DQG�WKH�SRVLWLRQ�RI�WKH���SRLQW�ZDV�UHODWL�HO��

SRVWHULRU��ZKLFK�PHDQV� WKDW� WKH�SRVLWLRQ�RI�WKH�PD[LOOD�

ZDV�UHODWL�HO��SRVWHULRU��LQ�DFFRUGDQFH�ZLWK�WKH�SUH�LR�V�

3�O�HU������VW�G��

7KH�GLVORFDWLRQ�RI�WKH�PDQGLE�ODU� VHFRQG�SHUPDQHQW�

PRODU�LV�UHODWHG�WR�WKH�ZLGWK�RI�WKH�DO�HRODU�DUFK�EHWZHHQ�

WKH� ILUVW� DQG� VHFRQG�PRODUV� RI� WKH� ORZHU� MDZ� DQG� WKH�

FURZGHGQHVV�RI�WKH�SRVWHULRU�VHJPHQW�RI� WKH�PDQGLE�ODU�

DUFK��ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH� UHV�OWV�RI�0D��DLTLQJ�
������7KH�GLVORFDWLRQ�RI�WKH�PDQGLE�ODU�VHFRQG�SHUPDQHQW�

PRODU�LV�DOVR�UHODWHG�WR�WKH�61%�DQJOH�DQG�WKH��1%�DQJOH��

,Q�SDWLHQWV�ZLWK�ODUJHU��1%�DQJOHV�� WKH�PDQGLE�ODU�DUFK�

DQG�DO�HRODU�DUFK�DUH�QDUURZHU� WKDQ�WKH�QRUPDO�DUFK� ������

DQG�WKH�SRVWHULRU�VHJPHQWDO�DUFK�DQG�DO�HRODU�DUFK�IRUP�

D� V�LWDEOH�RFFO�VDO� HQ�LURQPHQW�DQG� G�QDPLF�EDODQFH�
������PDQGLE�ODU�7KH�HU�SWLRQ�RI�WKH�VHFRQG�PRODU�PD��EH�

DIIHFWHG�E��WKHVH�ORFDO�IDFWRUV��DQG�WKH�SUREDELOLW��RI�PLV�

DOLJQPHQW�LQFUHDVHV��7KH�LQFUHDVH�LQ�PDQGLE�ODU�OHQJWK�LV�

DFKLH�HG�E��WKH�JURZWK�RI� WKH�SRVWHULRU�FRQG�OH�DQG�WKH�

DEVRUSWLRQ�RI�WKH�QHZ�ERQH�RI�WKH�SRVWHULRU�PDUJLQ�RI�WKH�

PDQGLE�ODU�EUDQFK��'LIIHUHQW��HUWLFDO�ERQH�W�SHV�KD�H�GLI�

IHUHQW�JURZWK�GLUHFWLRQV�RI�PDQGLEOH��/�8&.������IR�QG�

WKDW�SDWLHQWV�ZLWK�PDQGLE�ODU�WKLUG�SHUPDQHQW�PRODUV�KDG�

PRUH�KLJK�DQJOH�IHDW�UHV��7VDL������IR�QG�WKDW�WKH�PD[LOODU��

VHFRQG�PRODU�ZDV�LQ�WKH�HDUO��VWDJH�RI�GH�HORSPHQW��DQG�

WKH�FURZQ�ZDV�RULHQWHG�WR� WKH�IDU�FHQWHU���IWHU� WKDW��WKH�

D[LV�RI� WKH�ORZHU�PRODU�JUDG�DOO��HUHFWHG�ZLWK�HU�SWLRQ��

7KH�VHFRQG�PRODU�RI�WKH�PDQGLEOH�ZDV�LQ�WKH�HDUO��VWDJH�

RI�GH�HORSPHQW��DQG�WKH�FURZQ�ZDV� WLOWHG�WR�WKH�PLGGOH��

DQG� WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH� LQ�WKH�GH�HORS�

PHQWDO�VWDJHV��0RVW�RI�WKH�PD[LOODU��PRODUV�KD�H�D�ORQJ�

WHUP�WLOW��ZKLOH�WKH�PDQGLE�ODU�PRODUV�KD�H�D�QHDU�PLGGOH�

WLOW�ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�GLUHFWLRQ�RI�WKH�GLS�DQJOH�

RI�WKH��SSHU�DQG�ORZHU�MDZ�VHFRQG�PRODUV��V�JJHVWLQJ�WKDW�

WKHUH�LV�D�FRUUHODWLRQ�EHWZHHQ�WKH�WLOW�DQJOH�RI�WKH�VHFRQG�

PRODU�DQG�WKH�PDORFFO�VLRQ��7KLV�LV�IRU�I�UWKHU�VW�G��

��7KH�3XUSRVH�DQG�&OLQLFDO�3UDFWLFH�RI�9HUWL�
FDO�6HFRQG�0RODUV

7KH�S�USRVH�RI��HUWLFDO�PRODUV�LV�WR�LPSUR�H�WKH�KHDOWK�RI�

WKH�SHULRGRQWDO� WLVV�H�DQG�WKH�I�QFWLRQ�RI� WKH�MDZ�E��DG�

M�VWLQJ�WKH�SRVLWLRQ�RI�WKH�WHHWK��IDFLOLWDWLQJ�WKH�HU�SWLRQ�RI�

WKH�LPSDFWHG�WHHWK�LQ�WKH�QHDU�PLGGOH�WLOW�RU�IDFLOLWDWLQJ�WKH�

UHSDLU�RI�WKH�HGHQW�OR�V�DUHD�

,Q�������%URZQ�SURSRVHG�WKDW� WKH�RUWKRGRQWLF�SURFHVV�

PD��FUHDWH�D�PRUH�DSSURSULDWH�GHJUHH�RI�GHQWDO� WLOW�IRU�

SDWLHQWV�ZLWK�SHULRGRQWDO�GLVHDVH�� UHVWRUH�QRUPDO� VDFUDO�

SODQH��DQG�LPSUR�H�RFFO�VLRQ��������H��VHV�WKLQ�RUWKRGRQWLF�

DUFK�ZLUHV�WR�UHG�FH�WKH��QGHVLUHG�PR�HPHQW�RI�WKH�WHHWK��

�VLQJ�DFFHVVRULHV�V�FK�DV��SULJKW�VSULQJV�DQG�VSLUDO�RSHQ�

LQJ� VSULQJV� WR�DFKLH�H� WKH� GHVLUHG�PRODU�PR�HPHQW��

�OWKR�JK�WKH�SUR[LPDO�DO�HRODU�ERQH�ORVHV�����WR���PP��

WKH��HUWLFDO�PRODU�LV�VWLOO�FRQVLGHUHG�D�UR�WLQH�VWHS�LQ� WKH�

WUHDWPHQW�RI�SHULRGRQWDO�GLVHDVH�VHT�HQFHV��8SULJKW�PR�

ODUV�UHSRUWHG�IURP�WKH�F�UUHQW�OLWHUDW�UH��DQG�WKHUH�DUH�WZR�

PDLQ�FDWHJRULHV�RI�PHWKRGV�

The��rst�type�of�surgical�replantation:�although�simple�

DQG�FRQ�HQLHQW�� LW�PD��FD�VH� ORVV�RI� WRRWK�S�OS��LWDOLW���

URRW�UHVRUSWLRQ�DQG�URRW�DGKHVLRQ�

7KH�VHFRQG�W�SH�LV�RUWKRGRQWLF�DVVLVWHG��SULJKW��RUWKR�

GRQWLF�WUHDWPHQW�LV�F�UUHQWO��D�UHODWL�HO��VDIH�WUHDWPHQW��

PDLQO���VLQJ� WKH�SULQFLSOH�RI�DUFK�ZLUH�V�VSHQVLRQ�DUP��

which�mainly�includes�full-mouth��xed�appliance�or�frag�

PHQW�ZLWK�D�[LOLDU��VSULQJ�RU�D�[LOLDU��DUFK��,Q�DGGLWLRQ��
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WKHUH�DUH�DOVR�LPSODQW�V�SSRUWLQJ�WUDFWLRQ�HUHFW�RU�LQGLUHFW�

DQFKRUDJH�ZLWK�D�[LOLDU��VSULQJV��PR�DEOH�DSSOLDQFHV�DQG�

EHOW�ORRSV�ZLWK�IDU�UHDFKLQJ�KRRNV� ������7KH�WUDGLWLRQDO�RU�

WKRGRQWLF�HUHFW�PDQGLE�ODU�VHFRQG�PRODU�LV�PDLQO��WKH�SUL�

mary�tooth.�The�full-mouth��xed�appliance�or�segmental�

DUFK�WHFKQLT�H�LV��VHG� WRJHWKHU�ZLWK�WKH�D�[LOLDU��VSULQJ�

RU�WKH�S�VK�VSULQJ�WR�HUHFW�WKH�PDQGLE�ODU�VHFRQG�PRODU��

ZKLFK�KDV�KLJKHU�UHT�LUHPHQWV�RQ�WKH�FROODU��E�W�ZLWK�WKH�

ULVH�RI�WHPSRUDU��DQFKRUDJH�GH�LFHV��7�'V��ZLOO�VORZO��

EH�GLVFRQWLQ�HG��7KH�QDLOLQJ�WHFKQLT�H�LV�D�UHSUHVHQWDWL�H�

RI�WKH�7�'V�WHFKQRORJ��WKDW�KDV�HPHUJHG�LQ�UHFHQW��HDUV��

�OWKR�JK�LW�IROORZV�ELRPHFKDQLFV��LW�KDV�VRPH�FKDUDFWHU�

LVWLFV�RI�LWV�RZQ��V�FK�DV�VWURQJ�DQFKRUDJH�� ORZ�SUHVV�UH�

effect�and�high�ef�ciency�mechanics������7KHVH�IHDW�UHV�DUH�

PRUH�HIIHFWL�H�DQG�HIIHFWL�H�LQ�WKH�DSSOLFDWLRQ�RI�WUDGLWLRQ�

al�methods,�improve�treatment�ef�ciency,�and�expand�the�

DSSOLFDWLRQ�RI�RUWKRGRQWLFV��7KH�LPSODQW�LV��VHG�DV�D�GLUHFW�

RU�LQGLUHFW�DQFKRUDJH�ZLWK�DQ�D�[LOLDU��VSULQJ�RU�DQ�HODVWLF�

RUWKRGRQWLF�DWWDFKPHQW� ������7KH�HUHFW�PDQGLE�ODU�VHFRQG�

molar�is�simple�and�ef�cient.

���HYHORS�D�3ODQ

�V�PHQWLRQHG�DER�H��G�H� WR� LQGL�LG�DO�GLIIHUHQFHV�� WKH�

GH�HORSPHQW�RI�FRUUHFWLRQDO�WUHDWPHQWV�QHHGV� WR�EH�GLI�

ferent�from�individual�to�individual�to�improve�ef�ciency.�

)LUVWO��� DFFRUGLQJ�WR� UHOH�DQW� UHVHDUFK�� WKH�PDQGLE�ODU�

VHFRQG�PRODU�LV�JHQWO��WLOWHG�IRUZDUG��7KH�VLPSOHVW�PHWK�

RG� LV�WR�SODFH�D� VHSDUDWH�GH�LFH�EHWZHHQ�WKH� ILUVW�PRODU�

DQG�WKH�VHFRQG�PRODU�WR�ORRVHQ�WKH�FRQWDFW�SRLQWV�RI�WKH�

WZR�WHHWK��VR�WKDW�WKH�VHFRQG�PRODU�FDQ�HU�SW��,I�WKH�VODQW�

HG�PDQGLE�ODU�VHFRQG�PRODU�LV�ORZHU�WKDQ�WKH�I�QFWLRQDO�

VDFUDO�SODQH�� WKH�PDQGLE�ODU�PRODU�QHHGV�WR�EH�H[WHQGHG��

DQG� WKH� WRUT�H� LV�DER�W�����a�����JP��6HFRQGO���,I� WKH�

posterior� teeth�need�signi�cant�elongation,�then�the�force�

DSSOLHG�LQ�WKH�DQFKRUDJH�VKR�OG�EH�ODUJHU��,I�HORQJDWLRQ�LV�

QRW�UHT�LUHG�� WKH�IRUFH�QHHGV�WR�EH�VPDOOHU��DQG�WKH�IRUH�

DUP�RI�WKH�V�VSHQVLRQ�DUP�VKR�OG�EH�DV�ORQJ�DV�SRVVLEOH��

At�this�time,� the�full-back��xed�appliance�technology�or�

WKH�VHJPHQW�ERZ�WHFKQLT�H�FDQ�EH��VHG�ZLWK�WKH�D�[LOLD�

U��VSULQJ��V�FK�DV�WKH�VFRUSLRQ��WKH�7LS��EDFN�GH�LFH��WKH�

modi�ed�slider,�the�"T"�shape,�etc.�At�last,�When�the�distal�

FURZQ�RI�WKH�REOLT�H�PRODU�LV�KLJKHU�WKDQ�WKH� I�QFWLRQDO�

IHWDO�SODQH��WKH�PRODUV�QHHG� WR�EH�ORZHUHG��DQG� WKH�ELR�

PHFKDQLFV�EHFRPHV�PRUH�FRPSOLFDWHG���FFRUGLQJ�WR�WKH�

EDODQFH�SULQFLSOH��WKH�WRUT�H�UHT�LUHG� WR�EH� ORDGHG�RQWR�

WKH�PRODU�LV�VPDOOHU�WKDQ�WKH�WRUT�H�DSSOLHG�WR�WKH�DQFKRU��

�RZH�HU��D� VWUDLJKW�VSULQJ�VLPLODU�WR�D�EDFNZDUG�WLOW�KDV�

VLGH�HIIHFWV�� WKDW� LV�� WKH�PRODUV�DUH�HORQJDWHG�G�ULQJ�WKH�

HUHFWLQJ�SURFHVV��7KHUHIRUH��LQ�WKH�SDVW��WKH�VS�W�P�VKR�OG�

EH�FRQVWDQWO��DGM�VWHG�RU��VHG�WR�D�RLG�VH�HUH�WUD�PD���W�

WKLV� WLPH�� WKH�LPSODQWHG�QDLOV�FDQ�EH�D�RLGHG�E��LQGLUHFW�

DQFKRUDJH�ZLWK�6DQGHU��7KH�SUH�IRUPHG�6DQGHU�VSULQJ��WKH�

UHDU�SDUW�RI�WKH�VSULQJ�LV�D���������������LQFK�V�SHU�HODVWLF�

DUFK�ZLUH�FRQQHFWHG�WR�D�VWUDLJKW�������[�������LQFK�VWDLQ�

less�steel�bow�with�a��exible�tube�Composed�on�the�silk�

IUDJPHQWV��7KH�IURQW�SDUW�LV�LQVHUWHG�LQWR�D�SUHIDEULFDWHG�

�HUWLFDO�FURVV�W�EH��,Q�RUGHU�WR�PDNH�WKH�PRODUV�VWDQG��S�

ULJKW�DQG�GHSUHVVHG��WKH�DQJOH�RI�WKH�DQWHULRU�WHHWK�VKR�OG�

EH�����������7KH�DQJOH�RI�WKH�SRVWHULRU�WHHWK�VKR�OG�EH����

���&RQFOXVLRQ

,Q� V�PPDU���G�H�WR�WKH�KLJK�LQFLGHQFH�RI�GLVORFDWLRQ�RI�

WKH�VHFRQG�SHUPDQHQW�PRODU�� LW� LV�UHFRPPHQGHG�WKDW� WKH�

VHFRQG�SHUPDQHQW�PRODU�EH�LQFO�GHG�LQ�WKH�FRUUHFWLRQ�DW�

WKH�LQLWLDO�VWDJH�RI�FRUUHFWLRQ��FRPELQHG�ZLWK�WKH�W�SH�RI�

GLVORFDWLRQ�� WR�VKRUWHQ� WKH�WUHDWPHQW�WLPH�DQG�UHG�FH�WKH�

SDWLHQW�V�SDLQ��&OLQLFDOO���SDWLHQWV�ZKR�DUH�QHZO��GLDJ�

QRVHG�VKR�OG�QRW�RQO��SD��DWWHQWLRQ� WR� WKH�DQWHULRU�VHJ�

PHQW�RI�WKH�DUFK��E�W�DOVR�SD��DWWHQWLRQ�WR� WKH�DQDO�VLV�RI�

WKH�JDS�RI�WKH�SRVWHULRU�DUFK��3DWLHQWV�ZLWK�GLVORFDWLRQ�RI�

the�second�molar�due�to�insuf�cient�posterior�interdental�

space�should��rst�develop�a�gap�in�the�correction�process.�

7KH�FRQGLWLRQ�RI�WKH�GLVORFDWLRQ�RI�WKH�VHFRQG�PRODU�LV�

SUR�LGHG��)RU�WKH�S�VKHU� WHHWK�WR�WKH�GLVWDO�SDWLHQW��WKH�

DPR�QW�RI�MDZ�ERQH�JURZWK�VKR�OG�EH�FRPELQHG�ZLWK�WKH�

JURZWK�RI�WKH�MDZ�EHIRUH�WKH�FRUUHFWLRQ��%H�FDUHI�O�QRW�WR�

WUDQVIHU� WKH�FURZG�LQ�WKH�DQWHULRU�UHJLRQ�WR� WKH�SRVWHULRU�

UHJLRQ��DUWLILFLDOO��FD�VLQJ� WKH�GLVORFDWLRQ�RI� WKH�VHFRQG�

SHUPDQHQW�PRODU�RU�H�HQ�ORFNLQJ� WKH�WHHWK���W�WKH�VDPH�

WLPH�DV�WKH�FRUUHFWLRQ�RI� WKH�PDQGLE�ODU�UHODWLRQVKLS� LQ�

SDWLHQWV�ZLWK�GLIIHUHQW�VDJLWWDO�SODQHV��DWWHQWLRQ�VKR�OG�EH�

SDLG�WR�WKH�FRUUHFWLRQ�RI�WKH�GLVORFDWLRQ�RI�WKH�VHFRQG�SHU�

PDQHQW�PRODU��7KH�EHVW�PHWKRG�RI�FRUUHFWLQJ� WKH�PRODUV�

P�VW�EH�EDVHG�RQ�WKH�LQGL�LG�DO�V�FRQGLWLRQ��DQG�WKH�EHVW�

PHWKRG�VKR�OG�EH�FKRVHQ�WR�LPSUR�H�WKH�FRUUHFWL�H�HIIHFW�

RI�WKH��HUWLFDO�PRODUV���OWKR�JK�WKHUH�DUH�FOLQLFDO�UHSRUWV��

SDWLHQWV�ZLWK�ELI�UFDWLRQ�OHVLRQV��QHDU�PLGGOH�HGJH�ERQH�

ORVV�� LQFUHDVHG�WRRWK�PRELOLW���PDLQO��EHFD�VH� WKH�SUH�L�

R�V�DSSOLDQFH�LV�WRR�VLPSOH��ZLWKR�W�FRQVLGHULQJ�LQGL�LG�

�DO�GLIIHUHQFHV��ZH�VKR�OG�GHVLJQ�DFFRUGLQJ�WR�LQGL�LG�DO�

FLUF�PVWDQFHV��SSOLDQFHV��PLFUR�SODQWLQJ�QDLO�WHFKQRORJ��

LV�WKH�I�W�UH�GH�HORSPHQW�WUHQG��ZH�VKR�OG�JL�H�I�OO�SOD��

WR�LWV�DG�DQWDJHV�WR�DFKLH�H�WKH�EHVW�UHV�OWV�

5HIHUHQFH

����%DLN�8%�)DFWRUV�DVVRFLDWHG�ZLWK�VSRQWDQHR�V�DQJ��

ODU�FKDQJHV�RI�LPSDFWHG�PDQGLE�ODU�WKLUG�PRODUV�DV�D�

UHV�OW�RI�VHFRQG�PRODU�SURWUDFWLRQ���-���P�-�2UWKRG��

'HQWRIDFLDO��2UWKRS���������

[2]�SHAPIRAY,�Uprighting�mesially�impacted�mandib�

�ODU�SHUP�DQHQW�VHFRQG�PRODUV��-���7KH�DQJOH�RUWKR�

'2,��KWWSV���GRL�RUJ����������MDPV���L������



��

�������������������������������������������������������VV���������D��D�������

��V������������������D�����������V������V�����

GRQWLVW������������������

����%52:1,6� �7KH�HIIHFW�RI�RUWKRGRQWLF� WKHUDS��2LO�

FHUWDLQ� W�SHV�RI�SHULRGRQWDO�GHIHFWV�,��&OLQLFDO�ILQG�

LQJV�-��-R�UQDO�RI�SHULRGRQWRORJ�������������������

���

����/�8&.��2UWKRGRQWLF��SULJKWLQJ�RI�VH�HUHO��LPSDFW�

HG�PDQGLE�ODU�VHFRQG�PRODUV�-���PHULFDQ�MR�UQDO�RI�

RU� WKRGRQWLFV�DQG�GHQWR�IDFLDO�RUWKRSHGLFV�RI� L� FLDO�

S�EOLFDWLRQ�RI�WKH��PHULFDQ��VVRFLDWLRQ�������������

������&�5,6621%8��2SWLPDO�PHFKDQLFV�IRUP�DQ�GLE�

�ODUPRODU��SULJKWLQJ��-��:RUOG�MR�UQDO�RI�RUWKRGRQ�

WLFV����������������

[6]�Tseng�YC,Use�of�a�miniplate� for�skeletal�anchorage�

LQ� WKH�WUHDWPHQW�RI�D�VH�HUHO��LPSDFWHG�PDQGLE�ODU�

VHFRQG�PRODU�%U�-�2UDO�0D[LOOR�IDF6�UJ��������

[7]�Merri�eld�LL,Klontz�HA,Vaden�JL.Differential�diag�

QRVWLF�DQDO�VLV�-���P�-�2UWKRG���������������������

[8]�Han�Chun,�Duan�Yinzhong,�Huo�Na,� et�al.�Clinical�

LQ�HVWLJDWLRQ�RI�VHFRQG�PRODU�HUURU��RFFO�VLRQ���-���

-R�UQDO�RI�&OLQLFDO�6WRPDWRORJ������������������������

�LQ�&KLQHVH�

����&DL���LELQ��/��6K���DQ��(SLGHPLRORJLFDO�V�U�H��RI�

PDORFFO�VLRQ�RI�WKH�VHFRQG�PRODU�LQ�WKH�HDUO��SHULRG�

RI�SHUPDQHQW�GHQWLWLRQ�LQ��HLORQJMLDQJ� �-���&KLQD�

3ULPDU���HDOWK�&DUH������������������������LQ�&KL�

QHVH�

[10]�Wang�Wei,�Zhang�Ding,�Li�Xiaotong.�Clavicular�

RFFO�VLRQ�DQG�FURZGLQJ�RI� WKH�SRVWHULRU�DUFK�RI� WKH�

VHFRQG�PRODU� �-��&KLQHVH�-R�UQDO�RI�2UWKRGRQWLFV��

��������������������LQ�&KLQHVH�

������ZDQJ�6�(FWRSLF� HU�SWLRQ�RI� WKH�PD[LOODU�� VHF�

RQG�PRODU�3 UHGLFWL�H� IDFWRUV�-���QJOH� 2UWK�

RG��������������������

�����-LDQKDQJ��KDQJ��&OLQLFDO�UHVHDUFK�RQ�WKH�UHODWHG�IDF�

WRUV�RI�GLVORFDWLRQ�DQG�HU�SWLRQ�RI�PDQGLE�ODU�VHFRQG�

PRODU� LQ�RUWKRGRQWLF�WUHDWPHQW��'��.�QPLQJ��.�Q�

PLQJ�0HGLFDO�8QL�HUVLW����������LQ�&KLQHVH�

[13]�Kim�YH.Anterior�openbite�and� its� treatment�with�

P�OWLORRS� HGJH��ZLVH� DUFKZLUH�-���QJOH�2UWK�

RG��������������������

�����'HQJ�/LK�D����DQJ�&K�Q�5HODWHG� IDFWRUV�RI�PDO�

RFFO�VLRQ�RI�PD[LOODU��VHFRQG�PRODUV��-��-R�UQDO�RI�

6KDQGRQJ�8QL�HUVLW��������������������������LQ�&KL�

QHVH�

�����3�O�HU�)�7KH�HWLRORJ�� DQG�SUH�DOHQFH�RI�HFWRSLF�

HU�SWLRQ�RI� WKH�PD[LOODU�� ILUVW�SHUPDQHQW�PRODU�-��

�VGF�-�'HQW�&KLOG�������������������

[16]�Ma�Haiqing,�Yang�Qian.�Related�factors�of�malocclu�

VLRQ�RI�PDQGLE�ODU�VHFRQG�PRODUV��-��-R�UQDO�RI�4LO��

0HGLFDO�-R�UQDO�������������������������LQ�&KLQHVH�

�����5LFKDUGVRQ�0(�/RZHU�WKLUG�PRODU� VSDFH�-����QJOH�

2UWKRG���������������������

������DVVDQ�����0DQGLE�ODU�FHSKDORPHWULF�FKDUDFWHU�

LV�WLFV�RI�D�6D�GL�VDPSOH�RI�SDWLHQWV�KD�LQJ�LPSDFWHG�

WKLUG�PRODUV�-��6D�GL�'HQW�-�������������������

[19]�Deng�Kaixiong,�Liu�Jin,�Guo�Xin,�et� al.�Extraction�

DQG�UHWHQWLRQ�RI�PRODUV�G�ULQJ�RUWKRGRQWLF�WUHDWPHQW�

�����6W�G��RQ� WKH�RFF�UUHQFH�DQG�GH�HORSPHQW�RI�

WKLUG�PRODUV� �-��-R�UQDO�RI�&OLQLFDO�6WRPDWRORJ���

���������������������LQ�&KLQHVH�

�����7VDL����(U�SWLRQ�SURFHVV�RI� WKH� VHFRQG�PRODU�-��-�

'HQW�&KLOG����������������������

�����/�8&.��2UWKRGRQWLF��SULJKWLQJ�RI�VH�HUHO��LPSDFW�

HG�PDQGLE�ODU�VHFRQG�PRODUV�-���PHULFDQ�MR�UQDO�RI�

RU�WKRGRQWLFV�DQG�GHQWR�IDFLDO�RUWKRSHGLFV�R�I�L�FLDO�

S�EOLFDWLRQ�R�I�WKH��PHULFDQ��VVRFLDWLRQ������������

�������&�5,6621%8���2SWLPDO�PHFKDQLFV�IRUP�DQ�GLE�

�ODUPRODU��SULJKWLQJ��-��:RUOG�MR�UQDO�RI�RUWKRGRQ�

WLFV����������������

[23]�Tseng�YC,Use�of�a�miniplate� for�skeletal�anchorage�

LQ� WKH�WUHDWPHQW�RI�D�VH�HUHO��LPSDFWHG�PDQGLE�ODU�

VHFRQG�PRODU�%U�-�2UDO�0D[LOOR�IDF6�UJ���������

'2,��KWWSV���GRL�RUJ����������MDPV���L������


