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À minha família, Elisete, Getúlio e Maíra, razão do meu viver! 

Amo vocês! 
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À Diretoria da Faculdade de Odontologia da Pontifícia Universidade Católica do Rio 

Grande do Sul, na pessoa de seu diretor, Prof. Alexandre Bahlis. 

Ao Programa de Pós-Graduação da Faculdade de Odontologia da Pontifícia 

Universidade Católica do Rio Grande do Sul, na pessoa da sua coordenadora, Profa. Dra. Ana 

Maria Spohr.  

Ao Prof. Dr. Eduardo Martinelli Santayana de Lima, pela orientação na realização desta 

pesquisa, pela orientação de postura profissional, pela confiança e oportunidades de 

aprendizado ofertadas ao longo desses anos de Ortodontia. 

À Profa. Dra. Luciane Macedo de Menezes, pela confiança e oportunidades de 

aprendizado oferecidas, desde a época da graduação. Pelo incentivo na constante busca de 

conhecimento e aperfeiçoamento profissional. 

À Profa. Me. Susana Maria Deon Rizzatto, pela orientação em inesquecíveis casos 

clínicos, pela confiança e pela maneira única de pensar e ensinar Ortodontia.  

Aos Profs. Drs. Fernando Martinelli Santayana de Lima, Tatiana Siqueira Gonçalves e 

Telmo Berthold pelos ensinamentos transmitidos no curso de especialização, e pela 

disponibilidade ao longo desses anos. 

Ao Prof. Dr. João Batista Blessmann Weber por possibilitar a realização dessa pesquisa 

na clínica de Odontopediatria.  

Aos Profs. Drs. Guilherme Genehr Fritscher e Claiton Heitz, pela orientação e cuidado 

especial nos casos Orto-cirúrgicos. 

A todos os professores, grandes mestres, muito obrigada por ensinar a aprender!   

Aos colegas Bruno e Paulo pela amizade, pelo companheirismo, pela ajuda constante 

ao longo da jornada de 5 anos de Ortodontia. E, especialmente pela contribuição para a 

realização desse trabalho. “ Vocês são incríveis! ” 

À colega Fabiane Azeredo pela amizade, pela disponibilidade e compartilhamento de 

conhecimento. 

Às minhas queridas colegas de Mestrado Helena, Vanessa e Betina pela amizade e 

confiança que construímos ao longo dos anos de curso. Pelos momentos bons que passamos 

juntas, por alegrias e tristezas compartilhadas, levarei vocês para sempre em meu coração. 
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A querida Aura, pela companhia e amizade no último ano. Sempre disponível para um 

bom bate-papo Ortodôntico. 

Ao colega Rodrigo Locks, pela amizade e disponibilidade, aprendi muito sobre 

Geometria 6. 

Aos demais colegas do curso, Cecília Meller, Mariana Rinaldi, Amanda, Fernanda 

Henkin, Renata Petersen, Fabiano Mattiello, Paula Fonseca, Luciana Costa, Laura Petracco, 

Melissa Quatrin e Andreza Vieira, pela agradável convivência. 

 

 A todos os colegas, foi um prazer compartilhar momentos tão importantes com vocês! 

 

Aos funcionários da Faculdade de Odontologia, pela atenção e disponibilidade. 

 

Aos pacientes, pela confiança em nosso trabalho. 

 

Ao CNPq, pelo apoio financeiro. 

 

Aos(as) amigos(as) que a vida me presenteou, aos(as) amigos(as) que a Odontologia 

me presenteou e aos(as) amigos(as) que a Ortodontia me presenteou! 
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&@>56;<IH63*"*FJFDCT^I*FDMI*TAKRPFT*_*AKLAMFLI*JFDF*I*EDFEFNCKEI*KF*WFBC*LC*LCKEAGHI*

NABEF*MIN*I*AKEPAEI*LC*JDCBCDYFD*I*MINJDANCKEI*LC*FDMI*CN*MFBIB*LC*JCDLF*JDCMIMC*

LC*LCKECB*LCMXLPIBU*ANJCLAKLI*F*NARDFGHI*NCBAFT*LI*JDANCADI*NITFD*JCDNFKCKECZ*

-NQIDF*F*CWCEAYALFLC*LI*PBI*LI*FDMI*TAKRPFT*BC`F*PKAYCDBFTNCKEC*FMCAEFU*I*BCP*CWCAEI*

KF*NPLFKGF*LF*JIBAGHI*BFRAEFT*C*EDFKBYCDBFT*LIB*NITFDCB*C*AKMABAYIB*CN*JFMACKECB*CN*

MDCBMANCKEI*JDCMABF*BCD*NCT^ID*LIMPNCKEFLIZ*

*FJ8>?K693*)YFTAFD*CN*NILCTIB*LARAEFAB*IB*CWCAEIB*LI*EDFEFNCKEI*MIN*FDMI*TAKRPFT*KIB*

NITFDCB*C*AKMABAYIB*JCDNFKCKECB*CN*JFMACKECB*MIN*LAWCDCKECB*EAJIB*WFMAFABZ*

)=>85?=?9! 8! )L>6;693* )* FNIBEDF* CaJCDANCKEFT* MIKBABEAP* CN* b@* JFMACKECB* c=>*

NCKAKIBU*?@*NCKAKFBdU*MIN*N_LAF*LC*ALFLC*LC*e*FKIB*C*=*NCBCB*cYFDAFGHIU*f7?=U=*

FKIBdZ* !FDF* I* RDPJI* MIKEDITCU* WIA* BCTCMAIKFLF* PNF* FNIBEDF* DCEDIBJCMEAYF* LC* =?*

JFMACKECB* c??*NCKAKIBU* ?>*NCKAKFBdU* MIN*N_LAF* LC* ALFLC* LC* e* FKIB* C* g* NCBCB*

cYFDAFGHIU*fU@*;*?=Ub*FKIBdZ*"B*JFMACKECB*WIDFN*MTFBBAWAMFLIB*LC*FMIDLI*MIN*I*JFLDHI*

LC*MDCBMANCKEIU*JFDF*/#Z3I3K*h*b=i*cjIDAkIKEFABd*C*JFDF*/#Z3I3K*l*b=i*c,CDEAMFABdZ*

+N*EIEFT*LC*??@*NILCTIB*LC*CBEPLIU*WIDFN*CBMFKCFLIB*cb/^FJC*.f>>m*(IJCK^FRCKU*

0CKNFDndU*C*FKFTABFLIB*KI*BIWEoFDC*"DE^I)KFTpkCD*cb/^FJCU*(IJCK^FRCKU*0CKNFDndZ*

"*$CBEC*E*JFDF*FNIBEDFB*AKLCJCKLCKECB*WIA*PEATAkFLI*JFDF*FYFTAFD*I*RDPJI*CaJCDANCKEFT*

C*RDPJI*MIKEDITCZ*-*I*$CBEC*E*JFDCFLIU*WIA*PEATAkFLI*JFDF*F*MINJFDFGHI*CKEDC*IB*RDPJIBZ**

/89<A>=;693!#I*RDPJI*FDMI*TAKRPFT*I*MINJDANCKEI*LC*FDMI*KHI*FJDCBCKEIP*YFDAFGHI*

CBEFEABEAMFNCKEC*BARKAWAMFEAYF*cJ*l>U>qdZ*"MIDDCP*FPNCKEI*CBEFEABEAMFNCKEC*BARKAWAMFEAYI*

LF* LABErKMAF* AKECDNITFDCB* cJs>U>>?dZ* "MIDDCP* AKMTAKFGHI* JFDF* YCBEAQPTFDU*

CBEFEABEAMFNCKEC*BARKAWAMFEAYFU*LIB* AKMABAYIB* AKWCDAIDCB* cJ*s*>U>>?dZ*"*FDMI* TAKRPFT* WIA*

NFAB* CWCEAYI* KF* JDCBCDYFGHI* LI* MINJDANCKEI* LI* FDMI* JFDF* JFMACKECB* YCDEAMFAB* cJs*

>U>>?d* C* IMIDDCP* AKMTAKFGHI* YCBEAQPTFD* LIB* AKMABAYIB* AKWCDAIDCB* CBEFEABEAMFNCKEC*

BARKAWAMFEAYF*JFDF*CBBCB*JFMACKECB*cJ*s*>U>>?dZ*

16@CA<9M893*"*PBI*LI*FDMI*TAKRPFT*JDCBCDYIP*I*MINJDANCKEI*LC*FDMIU*JDAKMAJFTNCKEC*

KIB* JFMACKECB* YCDEAMFABU* JID_N* MIN* NFAID* JIECKMAFT* LC* AKMTAKFGHI* YCBEAQPTFD* LIB*

AKMABAYIB* AKWCDAIDCB* KCBBCB* JFMACKECBZ* "* FJFDCT^I* MFPBIP* FPNCKEI* BARKAWAMFEAYI* LF*

LABErKMAF*AKECDNITFDCBU*LF*AKMTAKFGHI*YCBEAQPTFD*LC*AKMABAYIB*C*NITFDCB*AKWCDAIDCBZ**

!

4=A=K5=9NCO=K83*0CKEAGHI*NABEFU*)DMI*0CKEFTU*6FKECKCLID*LC*-BJFGI*CN*

"DEILIKEAFZ*
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&@>56;<C>?6@3*%K*JDCYCKEAYC*FKL*AKECDMCJEAYC*IDE^ILIKEAMBU*E^C*PBC*IW*NFKLAQPTFD*WAaCL*

TAKRPFT* FDM^* AB* F* MINNIKTp* FMMCJECL* JDIMCLPDC* EI* NFAKEFAK* FDM^* JCDANCECD* Qp*

JDCYCKEAKR*NCBAFT*EAJJAKR*ID*LDAWEAKR*IW*E^C*NFKLAQPTFD*NITFDBZ*0CBJAEC*AEB*oALCBJDCFL*

PBCU*MINJFDFEAYCTp*TAEETC*AB*nKIoK*MIKMCDKAKR*E^C*CWWAMACKMp*IW*F*TIoCD*TAKRPFT*^ITLAKR*

FDM^*FB*F*BJFMC*^ITLAKR*LCYAMC*FKL*AEB*CWWCME*IK*E^C*LANCKBAIKB*IW*E^C*TIoCD*FDM^Z*

*FJ8C>?K893*$I*OPFKEAWp* E^C*FDM^*LANCKBAIKFT*M^FKRCB*E^FE*IMMPD*LPDAKR*E^C* TAKRPFT*

FDM^*PBCZ*0ARAEFT*NILCTB*oCDC*PBCL*EI*CYFTPFEC*BFRAEEFT*FKL*EDFKBYCDBFT*M^FKRCB*AK*E^C*

TIoCD*FDM^Z**

)=>85?=A9!=@;!)8>O6;93*$^C*BFNJTC*MIKBABECL*IW*b@*JFEACKEB*c=>*QIpBU*?@*RADTBdU*oAE^*

F*NCFK*FRC*IW*eZ=*pCFDB*cDFKRCU*f7?=Z=*pCFDBdZ*&ID*E^C*MIKEDIT*RDIPJU*F*DCEDIBJCMEAYC*

BFNJTC*IW*=?*JFEACKEB*c??*QIpBU*?>*RADTBd*oAE^*F*NCFK*FRC*IW*eZg*pCFDB*cDFKRCU*fZ@*7*

?=Zb* pCFDBd*oFB* BCTCMECLZ*!FEACKEB*oCDC* MTFBBAWACL* FMMIDLAKR* EI* RDIoE^* JFEECDKU* WID*

/#Z3I3K*h*b=i*cjIDAkIKEFTd*FKL*WID*/#Z3I3Kl*b=i*c,CDEAMFTBdZ*

)*EIEFT*IW*??@*LCKEFT*MFEB*oCDC*BMFKKCL*cb/^FJC*.f>>U*(IJCK^FRCKU*0CKNFDndZ*$^C*

"DE^I)KFTpkCD*BIWEoFDC*cb/^FJCU*(IJCK^FRCKU*0CKNFDnd*oFB*PBCL*EI*CYFTPFEC*E^C*

WATCBZ*$^C*AKLCJCKLCKE*E7ECBE*oFB*PBCL*EI*CYFTPFEC*E^C*CaJCDANCKEFT*RDIPJ*FKL*MIKEDIT*

RDIPJZ*)KL*E^C*JFADCL*E7ECBE*oFB*PBCL*WID*F*MINJFDABIK*QCEoCCK*RDIPJBZ*

/89<A>93*%K*E^C*TAKRPFT*FDM^*RDIPJU*E^C*FDM^*TCKRE^*oFB*KIE*BARKAWAMFKE*cJ*l>U>qdZ**$^C*

AKECDNITFD*oALE^*BARKAWAMFKETp*AKMDCFBC*cJ*s>Z>>?dZ*<PMMITAKRPFT*AKMTAKFEAIK*IW*E^C*TIoCD*

AKMABIDB*oFB*BEFEABEAMFTTp*BARKAWAMFKE*cJ*s>Z>>?dZ*$^C*TAKRPFT*FDM^*oFB*NIDC*CWWCMEAYC*WID*

JDCBCDYAKR*E^C*FDM^*TCKRE^*AK*YCDEAMFT*JFEACKEB*cJs*>U>>?d*FKL*QPMMITAKRPFT*AKMTAKFEAIK*

IW*E^C*TIoCD*AKMABIDB*oFB*BEFEABEAMFTTp*BARKAWAMFKE*WID*E^CBC*JFEACKEB*cJ*s>Z>>?d**

16@CA<9?6@93*$^C*TAKRPFT*FDM^*AB*RIIL*FJJTAFKMC*WID*JDCBCDYAKR*FDM^*TCKRE^U*NFAKTp*AK*

YCDEAMFT*JFEACKEBU*QPE*oAE^*F*JIECKEAFT*WID*QPMMITAKRPFT*AKMTAKFEAIK*IW*E^C*TIoCD*AKMABIDBZ*

$^C* AKECDNITFD*oALE^U* FKL* QPMMITAKRPFT* AKMTAKFEAIK* IW* E^C*NITFDB* FKL* TIoCD* AKMABIDB*

BARKAWAMFKETp*AKMDCFBCLZ*

!

P8QR65;93*6AaCL*0CKEAEAIKU*0CKEFT*)DM^U*"DE^ILIKEAM*/JFMC*6FAKECKFKMC*

*

*

*

*



*"

"

'2)$/&*!

!

!

?Z* %#$."0+89"ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ??*

=Z* !."!"/%89"ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ?g*

=Z?*"Q`CEAYI*3CDFTZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ?g*
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bZ* ).$%3"*?ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ?q*

gZ* ).$%3"*=ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ=t*

qZ* ("#(2+/u-/ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZqb*

.-&-.4#(%)/ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZqg*

)#-\"/ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZqt*

$CDNI*LC*)BBCKEANCKEI*LI*6CKIDZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZqt*

$CDNI*LC*(IKBCKEANCKEI*2AYDC*C*-BMTFDCMALIZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZqf*

)JDIYFGHI*LI*/%!-/vZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZqe*

!FDCMCD*(IKBPQBEFKMAFLI*LI*(INAEw*LC*xEAMF*C*!CBOPABFZZZZZZZZZZZZZZZZZZZt>*
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)*"DEILIKEAF*_*F*CBJCMAFTALFLC*LF*"LIKEITIRAF*DCBJIKBVYCT*JCTF*BPJCDYABHI*LI*

MDCBMANCKEIU*LCBCKYITYANCKEI*WFMAFT*C*LCKEVDAI*LCBLC*I*KFBMANCKEI*FE_*F*NFEPDALFLC*

LI* AKLAYXLPI* c0-y-2U* ?etgm* 6""..--/* CE* FTZU* ?etem* 6"z-./U* ?e@@m* #)#(-U*

?egfdZ*+N*LIB*NFAIDCB*IQ`CEAYIB*LF*CBJCMAFTALFLC*_*F*JDCYCKGHI*LF*NFTIMTPBHIZ*)*

IDEILIKEAF*AKECDMCJEFEAYF*FQDFKRC*F*BPJCDYABHI*LFB*EDIMFB*LCKEVDAFBU*NFKPECKGHI*LC*

CBJFGIB*FEDFY_B*LF*JDCBCDYFGHI*LCKEVDAF*C*IP*JDCBCDYFGHI*LC*CBJFGIB*MIN*FPaXTAI*

LC*FJFDCT^IB*c0-y-2U*?etgm*#)#(-U*?egfdZ*"*FMINJFK^FNCKEI*BPJCDYABAIKFLI*CN*

ALFLC* JDCMIMC* YABF* I* DCMIK^CMANCKEI* C* F* CTANAKFGHI* LC* ADDCRPTFDALFLCB* KI*

LCBCKYITYANCKEI* LFB* NFTJIBAG{CB* LCKEVDAFBU* FB* OPFAB* JILCN* FWCEFD* I*

LCBCKYITYANCKEI*LI*MINJTCaI*LCKEIWFMAFT*c0-y-2U*?etgm*6""..--/*CE*FTZU*?etem*

6"z-./U*?e@@m*#)#(-U*?egfdZ**

"*CBJFGI*TAYDC*LC*#FKMC*IP*!"##$%&'()%*#+*_*LCWAKALI*JCTI*CBJFGI*LABJIKXYCT*

FJSB* F* EDIMF* LIB* LCKECB* LCMXLPIB* JCTIB* LCKECB* JCDNFKCKECBZ* -BEC* CBJFGI* _* F*

LAWCDCKGF* LI* BINFESDAI* LF* TFDRPDF* NCBAILABEFT* LC* MFKAKIB* C* NITFDCB* LCMXLPIB* LI*

BINFESDAI*LF*TFDRPDF*NCBAILABEFT*LC*MFKAKIB*C*JD_7NITFDCB*JCDNFKCKECBZ*0C*FMIDLI*

MIN*#FKMCU*CKMIKEDF7BC*LABJIKXYCT*?Uf*NN*LC*MFLF*TFLIU*EIEFTAkFKLI*PN*CBJFGI*LC*

bUg* NN* KI* FDMI* NFKLAQPTFDZ* (TAKAMFNCKECU* WIA* IQBCDYFLI* OPC* F* NFKPECKGHI* LIB*

BCRPKLIB* NITFDCB* LCMXLPIB* JDCBCDYFKLI* DFAk* C* MIDIFU* WIA* CWCEAYF* JFDF* CYAEFD* F*

AKMTAKFGHI*NCBAFT*LIB*JDANCADIB*NITFDCB*JCDNFKCKECB*c#)#(-U*?egfdZ**

"* FJFDCT^I* FDMI* TAKRPFT* ECN* BALI* PEATAkFLI* LCBLC* I* AKXMAI* LI* B_MPTI* \\U*

IDARAKFTNCKEC*WIA*PEATAkFLI*JFDF*CaJFKBHI*LI*FDMI*AKWCDAID*c0-y-zU*?e?tm*6-./j"#U*

?e?fU*?e?@d*C*MIN*I*JFBBFD*LIB*FKIB*JFBBIP*F*BCD*PEATAkFLI*JFDF*I*EDFEFNCKEI*KF*WFBC*

LC*LCKEAGHI*NABEF*MIN*I*AKEPAEI*LC*JDCBCDYFD*I*MINJDANCKEI*LC*FDMI*c#)#(-U*?egfdZ**

"* FJFDCT^I* FDMI* TAKRPFT* CBEV* AKLAMFLI* JFDF* IB* MFBIB* CN* OPC* _* KCMCBBVDAI* I*

FJDIYCAEFNCKEI* LI* !"##$%&' ()%*#+* JFDF* I* MIDDCEI* FTAK^FNCKEI* LC* AKMABAYIB*

JCDNFKCKECB*C*JD_7NITFDCBZ*x*AKLAMFLI*JFDF*IB*MFBIB*LC*JCDLF*JDCMIMC*LC*LCKECB*

LCMXLPIBU* ANJCLAKLI* F* NARDFGHI* NCBAFT* LI* JDANCADI* NITFD* JCDNFKCKEC* c#)#(-U*

?egfdZ*!IDEFKEIU*_*MIKBALCDFLI*PN*EDFEFNCKEI*MIKBCDYFLIDU*JIBBAQATAEF*F*DCLPGHI*LC*

CaEDFGHI* LC* JD_7NITFDCBU* LCBRFBEC* AKECDJDIaANFTU* CaJFKBHI* LI* FDMIU* C* IPEDIB*

JDIMCLANCKEIB*OPC*YABFN*F*DCMPJCDFGHI*LC*CBJFGI*c<.-##)#m*3%)#-22zU*=>>>m*

&%(j-.)m*3.-("m*2-"#).0%U*=>??m*2-$$%*CE*FTZU*=>?bm*.-<-22)$"*CE*FTZU*?eefm*

,%22)2"<"/m*/%#j)m*#)#0)U*=>>>dZ*0PDFKEC*F*EDFKBAGHI*LF*LCKEAGHI*NABEF*JFDF*F*



!#"

"

LCKEAGHI*JCDNFKCKEC*IMIDDC*I*NIYANCKEI* WABAITSRAMI*LI*JDANCADI*NITFD*JCDNFKCKEC*

JFDF* NCBAFTU* IMPJFKLI* I* !"##$%&' ()%*#+* C* CBEFQCTCMCKLI* F* DCTFGHI* LC* NITFDCB*

c0-y-zU* ?e?tm* 6""..--/* CE* FTZU* ?etem* #)#(-U* ?egfdZ* vPFKLI* I* FJFDCT^I*

NFKECLID* LC* CBJFGI* KHI* _* PEATAkFLIU* F* NARDFGHI* NCBAFT* LIB* JDANCADIB* NITFDCB*

JCDNFKCKECB* IMFBAIKF* PNF* LANAKPAGHI* LI* MINJDANCKEI* LI* FDMI* c<.-##)#m*
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"B*NILCTIB*LC*CBEPLI*BHI*CBBCKMAFAB*JFDF*I*LAFRKSBEAMI*C*JTFKI*LC*EDFEFNCKEI*

IDEIL|KEAMI* c2%!!"20* CE* FTZU* =>?qdZ* /HI* PEATAkFLIB* JFDF* YABPFTAkFD* F* NIDWITIRAF* C*

JIBAGHI* LCKEVDAF* KIB* DCBJCMEAYIB* FDMIB* LCKEVDAIB* C* JIBBAQATAEFN* PNF* YABHI*

EDALANCKBAIKFT*LF*IMTPBHI*LI*JFMACKEC*c/"+/)*CE*FTZU*=>?=dZ*"B*NILCTIB*LC*CBEPLI*

MIKWCMMAIKFLIB*CN*RCBBI*WIDFN*JID*NPAEIB*FKIB*MIKBALCDFLIB*I*}JFLDHI*IPDI~*JFDF*

FYFTAFGHI*LI*LAFRKSBEAMI*C*LC*JDIMCLANCKEIB*CN*IDEILIKEAF*c2%!!"20*CE*FTZU*=>?qdZ**

(IN* I* JFBBFD* LIB* FKIB* F* LIMPNCKEFGHI* IDEIL|KEAMF* EDFLAMAIKFT* CBEV* BCKLI*

BPQBEAEPXLF* JID* FDOPAYIB* CTCED|KAMIBU* QCN* MINI[* JDIKEPVDAIU* WIEIBU* DFLAIRDFWAFBU*

EINIRDFWAFB* C* NILCTIB* c&2-6%#3m* 6).%#j"U* =>??m* 2-%&-.$* CE* FTZU* =>>edZ* "B*

NILCTIB*LARAEFAB*BHI*FDNFkCKFLIB*CN*WIDNFEI*LARAEFT*C* ABBI*CTANAKF*I*JDIQTCNF*LC*

CBJFGI*JFDF*FDNFkCKFNCKEI*LIB*NCBNIBZ*#HI*BIWDCN*LFKI*WXBAMI*C*KHI*LCRDFLFN*
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ILIKEITSRAMIB* JIBBAQATAEFN* IDEILIKEABEFB* FYFTAFD* YADEPFTNCKEC* FB* LAWCDCKECB*

JCDBJCMEAYFB*LFB* DCTFG{CB* AKEDF7FDMIB*C* AKECDFDMIB* c0-*2+()*()#$"*CE* FTZU* =>?qm*
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NCLALFB* LC* TFDRPDF* C* MINJDANCKEI* LC* FDMI* IQEALFB* KI* (*%,,#-' ./0%)#* c./0%)#1'

23)#,0%4#,1' 5#,6%-7d* CN* =>*NILCTIB* LARAEFTAkFLIBZ* &IDFN*NFDMFLIB* q>* JIKEIB*

LCKEVDAIB* FKFE|NAMIBU* C* DCFTAkFLI* PN* EIEFT* LC* ??*NCLALFB* CN* MFLF*NILCTIZ* -BEC*

CBEPLI* MINJFDIP* FB* NCLALFB* DCFTAkFLFB* CN* NILCTIB* LC* RCBBI* MIKYCKMAIKFAB*

cJFOPXNCEDI* LARAEFTd* C*NILCTIB* LARAEFAB* c./0%)#' (*%,,#-d* C* KHI* WIDFN* IQBCDYFLFB*

LAWCDCKGFB* CBEFEXBEAMFB* CKEDC* IB* RDPJIBZ* 6PAEIB* JCBOPABFLIDCB* MIKMTPXDFN* OPC* F*

DCJDILPEAQATALFLC* LFB* NCLALFB* LC* TFDRPDF* C* MINJDANCKEI* LC* FDMI* DCFTAkFLFB* CN*

NILCTIB*LARAEFTAkFLIB*FJDCBCKEFDFN*CTCYFLF*FMPDVMAF*C*WIDFN*BANATFDCB*�B*NCLALFB*

DCFTAkFLFB*CN*NILCTIB*LC*RCBBI*MIKYCKMAIKFABZ*!IDEFKEIU*IB*NILCTIB*LARAEFAB*JILCN*



!$"

"

BCD*PBFLIB*MINI*FTECDKFEAYF*JFDF*IB*NILCTIB*LC*RCBBIU*JIAB*FJDCBCKEFN*BFEABWFESDAF*
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LIB*JDANCADIB*NITFDCB*JCDNFKCKECB*c�)#/"#*CE*FTZU*=>>gdZ*%KLAYXLPIB*MIN*JFLDHI*LC*

MDCBMANCKEI*YCDEAMFT*FJDCBCKEFN*PN*FPNCKEI*LF*FTEPDF*WFMAFTU*CBJCMAFTNCKEC*LF*FTEPDF*

WFMAFT* AKWCDAIDU* FPNCKEI*LI*rKRPTI*LI*JTFKI*NFKLAQPTFDU* RADI*^IDVDAI*LF*NFKLXQPTFU*

DFNI*NFKLAQPTFD* MPDEI* C* FPNCKEI* LI*rKRPTI* RIKXFMI* c<2)#(j-$$-*CE* FTZU* ?eetm*

�)#/"#*CE*FTZU*=>>gdZ*-KOPFKEI*KIB*JFMACKECB*MIN*JFLDHI*LC*MDCBMANCKEI*^IDAkIKEFT*

BC* IQBCDYFN* MFDFMECDXBEAMFB* IJIBEFB* c<2)#(j-$$-* CE* FTZU* ?eetm* �)#/"#* CE* FTZU*

=>>gdZ* -BEPLIB* ECN* BPRCDALI* OPC* AKLAYXLPIB* MIN* JFLDHI* LC* MDCBMANCKEI* YCDEAMFT*

FJDCBCKEFN*LCKECB*JIBECDAIDCB*MIN*NFAID* AKMTAKFGHI*YCBEAQPTFD*C*M�BJALCB* TAKRPFAB*

WPKMAIKFAB* NFAB* TIKRFBZ* -* I* AKYCDBI* WIA* BPRCDALI* JFDF* JFMACKECB* MIN* JFLDHI* LC*

MDCBMANCKEI* ^IDAkIKEFTU* IP* BC`FU* PNF*NFAID* AKMTAKFGHI* LIB*NITFDCB* JFDF* TAKRPFT* C*

M�BJALCB*YCBEAQPTFDCB*NFAB*TIKRFB*c�*.*%/))(/"#U*?ef?dZ*

-NQIDF*F*CWCEAYALFLC*LI*PBI*LI*FDMI*TAKRPFT*BC`F*PKAYCDBFTNCKEC*FMCAEFU*I*BCP*

CWCAEI* KF* NPLFKGF* LF* JIBAGHI* BFRAEFT* C* EDFKBYCDBFT* LIB* NITFDCB* C* AKMABAYIB* CN*

JFMACKECB*CN*MDCBMANCKEI*JDCMABF*BCD*NCT^ID*LIMPNCKEFLIZ*"*JDCBCKEC*CBEPLI* WIA*

DCFTAkFLI*JFDF*AKYCBEARFD*FB*MFDFMECDXBEAMFB*LCKEVDAFB*C*F*DCBJIBEF*FI*EDFEFNCKEI*MIN*

FDMI*TAKRPFT*CN*JFMACKECB*MIN*LAWCDCKECB*JFLD{CB*LC*MDCBMANCKEI*WFMAFTU*YABEI*OPCU*F*

CaABEwKMAF* LC* LAWCDCKGFB* BARKAWAMFEAYFB* CKEDC* I* JFLDHI* LC* WFMC* JILC* ANJTAMFD* CN*

EDFEFNCKEIB* LABEAKEIBZ* &IA* MINJFDFLF* F* AKMTAKFGHI* YCBEXQPTI7TAKRPFT* LIB* JDANCADIB*

NITFDCB*JCDNFKCKECB*C*AKMABAYIB*AKWCDAIDCB*LC*JFMACKECB*MIN*JFLDHI*LC*MDCBMANCKEI*

^IDAkIKEFT*C*YCDEAMFTU*OPC*DCFTAkFDFN*EDFEFNCKEI*MIN*FDMI*TAKRPFTU*MIN*F*AKMTAKFGHI*CN*
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=Z=Z=*vPFKEAWAMFD* F* YFDAFGHI* KFEPDFT* LF* JIBAGHI* ^IDAkIKEFT* C* EDFKBYCDBFT* LIB*

NITFDCB*C*AKMABAYIB*AKWCDAIDCBZ*c)DEARI*=d*

=Z=Zb*vPFKEAWAMFD*F*YFDAFGHI*LF*JIBAGHI*^IDAkIKEFT*C*EDFKBYCDBFT*LIB*NITFDCB*C*

AKMABAYIB*AKWCDAIDCB*LCMIDDCKEC*LI*PBI*LI*FDMI*TAKRPFTZ*c)DEARI*=d*

=Z=Zg* (INJFDFD* FB* YFDAFG{CB* LC* JIBAGHI* CKEDC* AKLAYXLPIB* KHI* EDFEFLIB* C*

EDFEFLIB*MIN*FDMI*TAKRPFTZ*c)DEARI*=d*

=Z=Zq*(INJFDFD*FB*YFDAFG{CB*LC*JIBAGHI*LC*NITFDCB*C*AKMABAYIB*AKWCDAIDCB*CKEDC*
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"*FJFDCT^I* FDMI* TAKRPFT* _* PEATAkFLI*KF*"DEILIKEAF* JDCYCKEAYF* C* AKECDMCJEFEAYF*

LCBLC*I*AKXMAI*LI*B_MPTI*\\*c?;bdZ*-N*?egfU*#FKMC*LCBMDCYCP*I*PBI*LI*FDMI*TAKRPFT*

KF*LCKEAGHI*NABEFU* MINI*PN*FJFDCT^I*JFBBAYI*MIN*I*IQ`CEAYI*LC*NFKECD*I*CBJFGI*

CKEDC*JDANCADIB*NITFDCB*C*AKMABAYIB*JCDNFKCKECB*cgdZ*0CBLC*CKEHIU*_*PEATAkFLI*JFDF*F*

NFKPECKGHI*LI*JCDXNCEDI*LI*FDMI*LCKEVDAI*CYAEFKLI*F*JCDLF*LC*FKMIDFRCN*LC*NITFDCB*

JCDNFKCKECB*FJSB*F*JCDLF*JDCMIMC*LC*NITFDCB*LCMXLPIBZ*"*FDMI*TAKRPFT*NFKE_N*I*

MINJDANCKEI*LC*FDMI*FEDFY_B*LI*MIKEDITC*LI*NIYANCKEI*JFDF*NCBAFT*LIB*JDANCADIB*

NITFDCB*JCDNFKCKECBZ*-BEC*FJFDCT^I*JDCYAKC*F*AKMTAKFGHI*JFDF*TAKRPFT*LIB*AKMABAYIB*

AKWCDAIDCBZ* %BBI* JCDNAEC* I* MIDDCEI* FTAK^FNCKEI* LC* JD_7NITFDCBU* MFKAKIB* C* AKMABAYIB*

AKWCDAIDCB*CYAEFKLI*C*IP*JDCYCKAKLII*FJAK^FNCKEI*FKECDAID*cg;edZ**

"*CBJFGI*TAYDC*LC*#FKMC*IP*!"##$%&'()%*#+*_*LCWAKALI*JCTI*CBJFGI*LABJIKXYCT*

FJSB* F* EDIMF* LIB* LCKECB* LCMXLPIB* JCTIB* LCKECB* JCDNFKCKECBZ* -BBC* CBJFGI* _* F*

LAWCDCKGF*CKEDC*I*BINFESDAI*LF*TFDRPDF*NCBAILABEFT*LC*MFKAKIB*C*NITFDCB*LCMXLPIB*C*I*

BINFESDAI*LF*TFDRPDF*NCBAILABEFT*LC*MFKAKIB*C*JD_7NITFDCB*JCDNFKCKECBZ*0C*FMIDLI*

MIN*#FKMCU*KI*FDMI*NFKLAQPTFD*CKMIKEDF7BC*CN*N_LAF*?Uf*NN*LC*CBJFGI*LABJIKXYCT*

JFDF*FB*EDIMFB*LCKEVDAFB*LC*MFLF*TFLI*LI*FDMIU*EIEFTAkFKLI*PN*CBJFGI*LC*bUg*NN*cgdZ*

*
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"*JCDXNCEDI*LI*FDMI*_*LCWAKALI*JCTF*MINJTCaF*AKECDFGHI*EDALANCKBAIKFT*CKEDC[*F*

TIMFTAkFGHI*LIB*JIKEIB*MIKEFEIB*AKECDJDIaANFABU*FKRPTFG{CB*LCKEVDAFBU*MPDYF*LC*/JCCU**

TFDRPDF*C*MINJDANCKEI*LC*FDMI*c?>dZ*

"*MIKEDITC*LI*JCDXNCEDI*LI*FDMI*IMIDDC*OPFKLI*F*LABErKMAF*CKEDC*IB*JDANCADIB*

NITFDCB*JCDNFKCKECB*C*IB*AKMABAYIB*AKWCDAIDCB*_*NFKEALF*FJSB*F*JCDLF*LIB*NITFDCB*

LCMXLPIB* c??dZ* )* JIBAGHI* LIB* JDANCADIB* NITFDCB* JCDNFKCKECB* _* CBEFQATAkFLF* JCTI*

FJIAI*LI*FJFDCT^I*FDMI*TAKRPFT*KF*TAKRPFT*LIB*AKMABAYIB*AKWCDAIDCBZ*%BBI*CYAEF*F*AKMTAKFGHI*

C*I*NIYANCKEI*NCBAFT*LI*NITFD*cfdZ*

2CEEA*CE*FTZ*ced*FYFTAFDFN*FB*FTECDFG{CB*BFRAEFAB*IMIDDALFB*KIB*AKMABAYIB*AKWCDAIDCB*

LCMIDDCKECB*LI*PBI*LI*FDMI*TAKRPFT*KI*JCDXILI*LC*EDFKBAGHI*LF*LCKEAGHI*NABEF*JFDF*F*

JCDNFKCKECZ*)*FNIBEDF* WIA*MINJIBEF*JID*b>*JFMACKECB*KI*RDPJI*CaJCDANCKEFT*C*?g*
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}"##$%&'()%*#+*JFDF*I*FTAK^FNCKEI*LIB* AKMABAYIB*JDINIYCP*CBJFGI*FLCOPFLI*JFDF*

DCBITPGHI*LC*JDIQTCNFB*LC*FJAK^FNCKEI*KCBBCB*LCKECB*cfdZ*
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NNdZ*#CBEC*CBEPLI*I*FJAK^FNCKEI*LANAKPAP*CN*?>q*LC*?>f*JFMACKECBU*JCDNFKCMCP*I*
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qZ* !DI`CGHI*LC*AKMABAYIB[*!ILC*BCD*PEATAkFLI*JFDF*JDINIYCD*PNF*TCYC*JDI`CGHI*LIB*
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gZ* #HI*DCJDCBCKEF*IQBEVMPTIB*�B*WPKG{CB*IDFABU*JDAKMAJFTNCKEC*JFDF*I*NIYANCKEI*

LF*TXKRPFZ*

qZ* !ILC*BCD*PEATAkFLI*BIkAK^IU*IP*CN*MIK`PKEI*MIN*IDEILIKEAF*WAaFZ*
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(IKWCMMAIKFLI*MIN*WAI*IDEIL|KEAMIU*LC*FGI*AKIaALVYCT*LC*>U@*NN*F*?U>*MN*LC*

LArNCEDI*C*QFKLFB*JFDF*NITFDCB*JD_7WFQDAMFLFB*c?tdZ*"*WAI*LC*FGI*LCYC*MIKEIDKFD*I*

ECDGI*N_LAI*LF*WFMC*TAKRPFT*LF*MIDIF*LIB*AKMABAYIB*AKWCDAIDCB*cedZ*0CYC*̂ FYCD*I*MIKEIDKI*

LI*DCQIDLI*FTYCITFDU*CN*LADCGHI*�*LABEFTU*JCDNAEAKLI*CBJFGI*JFDF*F*CDPJGHI*LIB*LCKECB*

JCDNFKCKECB*C*FLFJEFGHI*LI*WAI*KI*MCKEDI*LF*WFMC*TAKRPFT*LF*QFKLF*KI*BCKEALI*M_DYAMI7

IMTPBFTZ*)*PKAHI*CKEDC*I*WAI*LC*FGI*C*FB*QFKLFB*_*DCFTAkFLF*FEDFY_B*LC*BITLFRCNU*F*

NFAB*MINPNCKEC*PEATAkFLF*_*F*BITLF*LC*JDFEF*c?tdZ*"*FDMI*TAKRPFT*LCYC*BCD*MANCKEFLI*

MIN* MANCKEI* LC* AIK|NCDI* LC* YALDIU* YABEI* OPC* CBBC*NFECDAFT* JIBBPA* QIF* FLCBHI* �*

BPJCDWXMAC*LI*LCKEC*C*LI*NCEFTU*TAQCDF*WTPIDCEIU*_*QAIMINJFEXYCT*C*JIBBPA*QIF*DCBABEwKMAF*

FI*LCBTIMFNCKEI*c?tdZ*

*

*
.?Z<5=!S*;*"[!)JFDCT^I*FDMI*TAKRPFTZ*\[*0CKEAGHI*JCDNFKCKEC*`IYCNU*FJSB*CDPJGHI*LIB*JD_7NITFDCB*AKWCDAIDCBZ**

1[* 0CKEAGHI* JCDNFKCKEC* `IYCNU* FJSB* DCNIGHI* LI* FDMI* TAKRPFTU* IQBCDYF7BC* LAFBECNFB* CKEDC* IB* LCKECBU*

FJDIYCAEFNCKEI*LI*!"##$%&'()%*#+Z*

*



!)"

"

-=F8A=!&:!)DEARIB*OPC*FYFTAFDFN*IB*CWCAEIB*LI*FDMI*TAKRPFT*CN*NILCTIB*LC*RCBBI*C*MCWFTINCEDAFZ**

Artigo Amostra  Variáveis  

Analisadas 

Conclusões 

Rebellato et 
al., 1997 (7) 

30 pacientes 
Grupo tratamento: 14 

Grupo controle: 16 

Avaliação em modelos: 

- largura intermolares 
- profundidade do arco 
- comprimento total do arco 
Avaliação em cefalometria: 

Posição molar e incisivo 
- sagital 
- vertical 
- angular 

O arco lingual evitou a migração 
mesial dos molares. Preservou o 
comprimento de arco, porém, as 
custas de uma leve projeção dos 
incisivos inferiores. 

Brennan e 
Gianelly, 
2000 (12) 

107 pacientes 
Grupo tratamento: 107 

Avaliação em modelos: 

- comprimento do arco 
- largura intercanina 
- largura intermolares 
- perímetro de arco 
- tamanho dentário 
- apinhamento 
- “leeway space” 

A preservação do comprimento de 
arco durante a dentição mista 
promoveu espaço adequado para 
diminuir o apinhamento anterior em 
60% dos pacientes. 

Villalobos et 
al., 2000 (8) 

47 pacientes 
Grupo tratamento: 23 

Grupo controle: 24 

Avaliação em cefalometria: 

Posição molar e incisivo 
- sagital 
- vertical 
- angular 
 

O aparelho arco lingual foi efetivo 
no controle do desenvolvimento 
vertical dos molares e na preservação 
do comprimento de arco. Foi 
observada inclinação para distal dos 
incisivos inferiores. 
 

Owais et al., 
2010 (17) 

67 pacientes 
Grupo tratamento 

Arco lingual fio 0,9 mm: 
20 

Arco lingual fio 1,25 mm: 
24 

Grupo controle: 23 

Avaliação em modelos: 

- comprimento de arco 
- profundidade do arco 
- largura intercanina 
- largura intermolares 
- espaço da extração do 
segundo pré-molar inferior 

A preservação no comprimento de 
arco ocorreu através da projeção dos 
incisios inferiores em ambos os 
aparelhos. 
Os primeiros molares inferiores não 
apresentaram mudanças 
significativas da sua angulação em 
relação ao plano mandibular. 
 

Fichera et al., 
2011 (6) 
 

60 pacientes 
Grupo tratamento: 42 

Subdivisão em 3 grupos de 
acordo com o padrão de 

crescimento (dolicofacial, 
mesofacial, braquifacial) 

Grupo controle: 18 

Avaliação em cefaometria: 

Posição molar e incisivo 
- sagital 
- vertical 
- angular 
Avaliação em modelos: 

- comprimento do arco 
- largura intercanina 
- largura intermolares 
 

O efeito do arco lingual foi 
influenciado pelo padrão de 
crescimento mandibular. Em 
pacientes dolicofaciais, o arco 
lingual preservou o comprimento de 
arco, porém permitiu o deslocamento 
para mesial dos molares projetando 
os incisivos. 
 

Letti et al., 
2013 (9) 

44 pacientes 
Grupo tratamento: 30 

Grupo controle: 14 

Avaliação em cefalometria: 

Posição do incisivo inferior 
- sagital 
- angular 
IMPA, 1.NB e 1-NB 
 

IMPA = aumentou em média 1,9o 
1.NB = aumentou em média 2,7o 
1-NB = aumentou em média 1,6 
mm 
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.CQCTTFEI*CE*FTZ*cfd*FKFTABFDFN*b>*JFMACKECB*KF*LCKEAGHI*NABEF*MIN*IB*BCRPKLIB*

NITFDCB*LCMXLPIB*AKWCDAIDCB*MIN*PNF*MCDEF*NIQATALFLCU*FJAK^FNCKEI*rKECDI7AKWCDAID*

LC*b*NN*IP*NFABU*DCTFGHI*NITFD*LC*(TFBBC*%U*AKMTAKFGHI*LI*JTFKI*NFKLAQPTFD*c6!7/#d*

LC*b=i*�*tIU* TVQAI* AKWCDAID*NCKIB*LC*g*NN*�*WDCKEC*LF*TAK^F*-*LC*.AMnCEEBZ*"*RDPJI*

CaJCDANCKEFT* MIKEAK^F* ?g* JFMACKECB* OPC* DCMCQCDFN* FDMI* TAKRPFT* WAaI* MINI* �KAMI*

FJFDCT^I* C* I* RDPJI* MIKEDITC* FJDCBCKEFYF* ?t* JFMACKECB* MIN* MFDFMECDXBEAMFB*

BCNCT^FKECB*C*BCN*KCK^PN*EDFEFNCKEIZ*&IDFN*PEATAkFLIB*MCWFTINCEDAFBU*EINIRDFWAFB*

C*NILCTIB* LC* CBEPLI* AKAMAFAB* C* WAKFAB* JFDF* F* FYFTAFGHIZ*#I*RDPJI* CaJCDANCKEFTU* IB*

NITFDCB* EAYCDFN* AKMTAKFGHI*JFDF* LABEFT* LC* 7>Uqgi* CN*N_LAF* C* KI* RDPJI* MIKEDITC* IB*

NITFDCB*AKMTAKFDFN*JFDF*NCBAFT*=U?ei*CN*N_LAFZ*#I*RDPJI*CaJCDANCKEFTU*IB*AKMABAYIB*

AKMTAKFDFN* JFDF* YCBEAQPTFD* >UfbIm* FJDCBCKEFDFN* >Ub=* NN* LC* FYFKGI* LI* MCKEDI* LC*

DCBABEwKMAFU*C*>Ugg*NN*LC*FYFKGI*LF*QIDLF* AKMABFTZ* *-KOPFKEI*KI*RDPJI*MIKEDITC*F*

AKMTAKFGHI*LIB*AKMABAYIB*WIA*7=U=@I*JFDF*TAKRPFTU*I*MCKEDI*LC*DCBABEwKMAF*C*F*QIDLF*AKMABFT*

NIYCDFN7BC*JFDF*LABEFT*>Ubg*NN*C*>Utq*NN*DCBJCMEAYFNCKECZ*-N*DCTFGHI*�*FYFTAFGHI*

DCFTAkFLF*CN*NILCTIB*LC*CBEPLIU*IQBCDYFDFN7BC*FB*BCRPAKECB*NPLFKGFB*KI*RDPJI*

EDFEFNCKEI[*FPNCKEI*LF*LABErKMAF*AKECDNITFD*LC*?U?q*NNm*LANAKPAGHI*LF*JDIWPKLALFLC*

LC*FDMI*CN*>Ubf*NN*C*TCYC*FPNCKEI*KI*MINJDANCKEI*LC*FDMI*LC*>U>f*NNZ*#I*RDPJI*

MIKEDITCU* WIA* IQBCDYFLI* NCKID* FPNCKEI* LF* LABEFKMAF* AKECDNITFD* LC* >U?g* NNm*

LANAKPAGHI*LF*JDIWPKLALFLC*LC*FDMI*CN*?Ugt*NN*C*JCDLF*LC*MINJDANCKEI*LC*FDMI*LC*

=Uqg*NNZ* -BBFB*NCLALFB* BHI* MIKBALCDFLFB* CBEFEABEAMFNCKEC* BARKAWAMFEAYFBZ* -N* BC*

EDFEFKLI*LIB*NIYANCKEIB*YCDEAMFAB*LIB*NITFDCB*C*AKMABAYIB*CKEDC*IB*LIAB*RDPJIBU*KHI*

^IPYC*LAWCDCKGF*BARKAWAMFEAYFZ*

-N*PN*CBEPLI*DCFTAkFLI*JID*<DCKKFK*C*3AFKCTTp*c?=dU*CN*PNF*FNIBEDF*LC*?>f*

JFMACKECB*MIN*FJAK^FNCKEI*rKECDI7AKWCDAID*MIN*N_LAF*LC*ALFLC*LC*@Ut*FKIBU*I*PBI*LI*

FDMI* TAKRPFT* WIA* CWCEAYI* CN*NFKECD* I* MINJDANCKEI* LI* FDMI* LPDFKEC* F* EDFKBAGHI* LF*

LCKEAGHI*NABEF* JFDF* LCKEAGHI* JCDNFKCKECZ* * )JSB* I* PBI* LI* FDMI* TAKRPFTU* t>�* LIB*

JFMACKECBU* MIN* PNF*N_LAF* LC* gU@q*NN* LC* FJAK^FNCKEI* KI* AKXMAI* LI* EDFEFNCKEIU*

FJDCBCKEFYFN* CBJFGI* FLCOPFLI* JFDF* BITPMAIKFD* I* FJAK^FNCKEI* LIB* AKMABAYIB*

AKWCDAIDCBZ* "* MINJDANCKEI* LI* FDMI* LANAKPAP* CN* qe* JFMACKECB* C* FPNCKEIP* CN* g=U*

JID_N*F*NFAIDAF*LCBEFB*NPLFKGFB*WIA*NCKID*OPC*>Uq*NNU*CNQIDF*FTRPNFB*ECK^FN*

BALI*NFAIDCBZ*-N*PN*JFMACKEC*^IPYC*JCDLF*LC*gUfe*NN*CU*CN*IPEDIU*^IPYC*RFK^I*LC*

=Ue*NNZ*)*DFkHI*JFDF*CBEF*FTEF*YFDAFGHI*KHI*CBEV*MTFDFZ*!ILC*BCD*DCWTCaI*LC*NPLFKGFB*

KF*JIBAGHI*LC*NITFDCB*C*AKMABAYIB*OPC*FMINJFK^FN*I*MDCBMANCKEI*WFMAFT*IP*LABEIDGHI*

LI*FJFDCT^IZ*
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,ATTFTIQIB* CE* FTZ* c@d* FKFTABFDFN* PNF* FNIBEDF* LC* =b* JFMACKECB* KI* WAKFT* LF*

LCKEAGHI*NABEFU* EDFEFLIB* BINCKEC* MIN* FDMI* TAKRPFTU* C* MINJFDFDFN* MIN* PN* RDPJI*

MIKEDITC*LC*=g*JFMACKECB*BCN* EDFEFNCKEIZ*"B*JFMACKECB*LC*FNQIB*IB*RDPJIB*CDFN*

NCBIMCWVTAMIB*c&6)*=gid*MIN*ALFLC*N_LAF*LC*?>Zg�>Zt*FKIB*KI*AKXMAI*LI*EDFEFNCKEI*

C*?=Zb�>Zg*FKIB*KI*WAKFTZ*"B*JFMACKECB*LI*RDPJI*CaJCDANCKEFT*WIDFN*IQBCDYFLIB*JID*

PN*JCDXILI*N_LAI*LC*?@*NCBCBZ*!FMACKECB*LI*RDPJI*MIKEDITC*WIDFN*FKFTABFLIB*CN*?=*

C*=g*NCBCBZ*6PLFKGFB*YCDEAMFABU*̂ IDAkIKEFAB*C*FKRPTFDCB*KIB*NITFDCB*C*AKMABAYIB*WIDFN*

FYFTAFLFB* PEATAkFKLI* MCWFTINCEDAFBZ* #I* RDPJI* CaJCDANCKEFTU* ^IPYC* NXKANF*

NCBAFTABFGHI*LIB*NITFDCB*c>U?q*�*>Utf*NNdU*AKMTAKFGHI*LC*;>Uqg�*�*?Uf@*JFDF*LABEFTU*C*

NXKANF*CaEDPBHI*c>U=e*�*>Ug@*NNdZ*#I*RDPJI*MIKEDITCU*FJSB*PN*JCDXILI*LC*?*FKI*LC*

IQBCDYFGHIU*IB*NITFDCB*NCBAFTABFDFN*?U?q*�*>Uqb*NNU*FJDCBCKEFDFN*AKMTAKFGHI*LC*

=Z?>�*�*?Zqg�*JFDF*FKECDAID*C*CaEDPBHI*LC*?U=@*�*>Ufb*NNZ*)B*LAWCDCKGFB*CKEDC*IB*

RDPJIB* WIDFN* CBEFEABEAMFNCKEC* BARKAWAMFKECBZ* "B* AKMABAYIB* KI* RDPJI* MIKEDITC*

FJDCBCKEFDFN*NFAID* AKMTAKFGHI* TAKRPFT* C* YCDEAMFTAkFGHI* OPC* KI* RDPJI* CaJCDANCKEFTZ*

,CDEAMFTNCKECU* IB* AKMABAYIB* EAYCDFN* NFAID* CaEDPBHI* KI* RDPJI* MIKEDITCU* JID_N* F*

LAWCDCKGF*KHI*WIA*BARKAWAMFKECZ*"*CBEPLI*MIKMTPA*OPC*I*FDMI*TAKRPFT*WIA*CWCEAYI*JFDF*I*

MIKEDITC*YCDEAMFT*LIB*NITFDCBZ*"B*AKMABAYIB*CaEDPXDFN*g*YCkCB*NFAB*OPC*IB*NITFDCB*KI*

RDPJI*CaJCDANCKEFTZ*

"oFAB*CE*FTZ*c?fdU*CN*PN*CBEPLI*MIN*tf*JFMACKECBU*FYFTAFDFN*BC*=*EAJIB*LC*FDMI*

TAKRPFT* c>Ue*NN*C*?U=q*NNd*BCDAFN*CWCEAYIB*JFDF*F*NFKPECKGHI*LFB*LANCKB{CB*LI*

FDMIZ* )JSB* F* MANCKEFGHI* LIB* FJFDCT^IBU* WIA* DCFTAkFLF* F* CaILIKEAF* LIB* BCRPKLIB*

NITFDCB*LCMXLPIBZ*"B*JFMACKECB*WIDFN*FYFTAFLIB*FEDFY_B*LC*MCWFTINCEDAFB*C*NILCTIB*

LC*CBEPLIZ*#I*RDPJI*?*cFDMI*TAKRPFT*LC*>Ue*NNdU*WIA*IQBCDYFLI*I*FPNCKEI*LF*LABErKMAF*

AKECDNITFDU*C*FPNCKEI*KI*MINJDANCKEI*LC*FDMI*LC*>Uqb*NNZ*#I*RDPJI*=*cFDMI*TAKRPFT*

LC*?U=q*NNdU*WIA*IQBCDYFLF*DCLPGHI*KI*MINJDANCKEI*LC*FDMI*LC*>Ue@*NN*C*FPNCKEI*

LF*LABErKMAF*AKECDMFKAKFZ*"B*FPEIDCB*MIKMTPXDFN*OPC*I*FDMI*TAKRPFT*MIKWCMMAIKFLI*MIN*

WAI* >Ue* NN* WIA* BPJCDAID* JFDF* F* JDCBCDYFGHI* LI* MINJDANCKEI* LC* FDMIU* OPFKLI*

MINJFDFLI* MIN* I* FJFDCT^I* LC* ?U=q*NNZ* )* JDCBCDYFGHI* LI* MINJDANCKEI* LC* FDMI*

IMIDDCP*�B*CaJCKBFB*LF*JDI`CGHI*LIB*AKMABAYIB*AKWCDAIDCBZ*&IA*IQBCDYFLF*DCLPGHI*LI*

CBJFGI*LF*CaEDFGHI*LIB*BCRPKLIB*NITFDCB*LCMXLPIB*CN*FNQIB*IB*RDPJIB*c?Ug@*NN*

C*?Uqb*NNdC*KHI*WIA*IQBCDYFLF*NPLFKGF*BARKAWAMFEAYF*KF*FKRPTFGHI*LI*JDANCADI*NITFD*

JCDNFKCKEC*CN*DCTFGHI*FI*JTFKI*IMTPBFTZ**

&AM^CDF*CE*FTZ*ctd*FYFTAFDFN*BC*I*PBI*LI*FDMI*TAKRPFT*CN*JFMACKECB*MIN*DIEFGHI*

FKECDAID*IP*JIBECDAID*LF*NFKLXQPTF*JILC*JDILPkAD*LAWCDCKECB*CWCAEIB*KF*NARDFGHI*NCBAFT*
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LI*NITFD*JCDNFKCKECZ*-TCB*FKFTABFDFN*g=*JFMACKECB*cALFLC*N_LAF*e*�*>U@*FKIBd*OPC*

WIDFN*LAYALALIB*CN*b*RDPJIB*LC*FMIDLI*MIN*rKRPTI*RIKXFMIZ*6ILCTIB*LC*CBEPLI*C*

ECTCDDFLAIRDFWAFB*LC*JCDWAT* WIDFN*FKFTABFLIB*FKECB*C*FJSB*I*PBI*LI*FDMI* TAKRPFTZ*"B*

DCBPTEFLIB* LCBBC* CBEPLI* BPRCDADFN* OPC* I* PBI* LI* FDMI* TAKRPFT* WIA* CWCEAYI* JFDF*

JDCBCDYFGHI*LI*MINJDANCKEI*LC*FDMIU*JID_N*I*CWCAEI*LI*NCBNI*_*AKWTPCKMAFLI*JCTI*

JFLDHI*LC*MDCBMANCKEI*NFKLAQPTFDZ*!FMACKECB*MIN* DIEFGHI*JIBECDAID*LF*NFKLXQPTF*

c.!6d*FJDCBCKEFDFN*NARDFGHI*NCBAFT*LIB*NITFDCB* AKWCDAIDCBU*JID_N* WIA*IQBCDYFLF*

NFKPECKGHI* LI* JCDXNCEDI* LI* FDMI* LCYALI* F* PNF* NFAID* JDI`CGHI* LIB* AKMABAYIB*

AKWCDAIDCBZ*!IDEFKEIU*CN*JFMACKECB*MIN*.!6*F*NIDWITIRAF*NFKLAQPTFD*LI*JFMACKEC*LCYC*

BCD*BCNJDC*MIKBALCDFLF*FKECB*LI*EDFEFNCKEIU*JIAB*F*JDI`CGHI*C*AKMTAKFGHI*LI*AKMABAYI*

AKWCDAID*JILCN*KHI*BCD*LCBC`VYCAB*ctdZ*

,ARTAFKABA*c?@d*DCFTAkIP*PNF*DCYABHI*BABECNVEAMF*LC*TAECDFEPDF*LIB*CBEPLIB*OPC*

FYFTAFDFN* IB* CWCAEIB* LI* FDMI* TAKRPFT* PBFLI* MINI* NFKECLID* LC* CBJFGI* KI* FDMI*

NFKLAQPTFDZ*&IDFN*CKMIKEDFLIB*FJCKFB*LIAB*CBEPLIB*DCFTAkFLIB*MIN*RDPJI*MIKEDITC*

BCN*EDFEFNCKEIU*OPC*FJDCBCKEFYFN*MFDFMECDXBEAMFB*BCNCT^FKECB*FI*RDPJI*EDFEFNCKEI*

JFDF*DCFTAkFD*F*MINJFDFGHIZ*&IA*IQBCDYFLI*PN*JCDXILI*N_LAI*LC*EDFEFNCKEI*LC*?gUg*

NCBCBZ*)JSB*CBBC*JCDXILIU*WIDFN*IQBCDYFLFB*KIB*JFMACKECB*LI*RDPJI*EDFEFNCKEI*PNF*

AKMTAKFGHI* JFDF* LABEFT* LI* NITFD* C* PNF* AKMTAKFGHI* JFDF* YCBEAQPTFD* LIB* AKMABAYIB*

AKWCDAIDCBZ*#IB*JFMACKECB*LI*RDPJI*MIKEDITCU*WIA*IQBCDYFLI*PNF*AKMTAKFGHI*JFDF*NCBAFT*

LIB*NITFDCB*C*PNF*DCEDIAKMTAKFGHI*LIB*AKMABAYIB*AKWCDAIDCBZ*"*FPEID*BFTACKEIP*OPC*IB*

DCBPTEFLIB* JIBAEAYIB* CN* DCTFGHI* F* NFKPECKGHI* LI* MINJDANCKEI* LC* FDMI* CBEHI*

FMINJFK^FLIB* LC* PNF* TCYC* JDI`CGHI* LIB* AKMABAYIB* AKWCDAIDCBZ* /C* CBEC* CWCAEI* WID*

AKLCBC`VYCTU* JILC7BC* IJEFD* JID* IPEDIB* N_EILIB* LC* EDFEFNCKEI* JFDF* FEAKRAD* IB*

DCBPTEFLIB*LCBC`FLIBZ*

+N*LIB*AKBEDPNCKEIB*LC*FYFTAFGHI*LI*EAJI*WFMAFT*_*F*ECTCDDFLAIRDFWAF*LC*JCDWATZ*

)EDFY_B* LF* BIQDCJIBAGHI* LC* ECTCDDFLAIRDFWAFB* TFECDFAB* JILC7BC* FYFTAFD* F* LADCGHI* LC*

MDCBMANCKEI*WFMAFT*C*EFNQ_N*NPLFKGFB*LCKEVDAFB*IMFBAIKFLFB*JCTI*LCBCKYITYANCKEI*

LF*IMTPBHI*IP*JCTI*EDFEFNCKEI*IDEIL|KEAMIZ*6PAEIB*CBEPLIB*OPC*FYFTAFDFN*IB*CWCAEIB*

LI*PBI*LI*FDMI* TAKRPFT*PEATAkFDFN*I*N_EILI*LC*BIQDCJIBAGHI*LC*ECTCDDFLAIRDFWAFB*LC*

JCDWAT*LARAEFTAkFLFB*cf;ed*KFB*CBEDPEPDFB*LCBMDAEFB*JID*<`�Dn*c?edU*JIAB*DCJDCBCKEF*PN*

N_EILI*MIKWAVYCT*c=>dZ*6PAEIB*CBEPLIB*WIDFN*DCFTAkFLIB*MIN*F*AKECKGHI*LC*JDCLAkCD*I*

MDCBMANCKEI* LF*NFKLXQPTF* F* JFDEAD* LC* ECTCDFLAIRDFWAFB* LC* JCDWATU* PEATAkFKLI* IB*NFAB*

YFDAFLIB* JFDrNCEDIB* c=?U==dZ* <`IDn* C* MITFQIDFLIDCB* IQBCDYFDFN* OPCU* MIN* PNF*

DIEFGHI*JFDF*EDVB*LF*NFKLXQPTFU*F*JFDEC*FKECDAID*LF*BXKWABC*NFKLAQPTFD*_*FM^FEFLF*IP*
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OPFBC*DCEFZ*-*MIN*PNF*DIEFGHI*FKECDAID*LF*NFKLXQPTFU*F*QIDLF*FKECDAID*LF*BXKWABC*_*

JDICNAKCKEC*c=?dZ*)*NIDWITIRAF*LF*BXKWABC*NFKLAQPTFDU*CN*JFDEAMPTFD*BPF*DCTFGHI*CKEDC*

FTEPDF*C*TFDRPDFU*_*AKLAMFEAYF*LI*LADCMAIKFNCKEI*LI*MDCBMANCKEI*NFKLAQPTFDZ*%KLAYXLPIB*

MIN* F* BXKWABC* MPDEF* C* FNJTF* FJDCBCKEFDFN* NFAIDCB* OPFKEALFLCB* LC* MDCBMANCKEI*

NFKLAQPTFD* FKECDAID* OPFKLI* MINJFDFLIB* MIN* AKLAYXLPIB* MIN* BXKWABC*NFAB* TIKRF* C*

CBEDCAEF*c=?dZ**

0IAB* LAWCDCKECB* EAJIB* WFMAFAB* CN* DCTFGHI* FI* MDCBMANCKEI* BHI* LCBMDAEIB* KF*

TAECDFEPDFU* ^AJCDLAYCDRCKECB* C* ^AJILAYCDRCKECB* c=bdZ* !FMACKECB* ^AJCDLAYCDRCKECBU* IP*

WFMC7TIKRFU* FJDCBCKEFN* ECDGI* AKWCDAID* LF* WFMC* FPNCKEFLIZ* 6PAEIB* JCBOPABFLIDCB*

FWADNFN*OPC* JFMACKECB* MIN* CBEC* EAJI* WFMAFT* FJDCBCKEFN* PN* rKRPTI* R|KAMI* FQCDEIU*

JTFKI* NFKLAQPTFD* CTCYFLI* c=gd* C* JTFKIB* ^IDAkIKEFAB* LF* WFMC* LAYCDRCKECB* CKEDC* BA*

c=bU=qdZ*)PEIDCB*MAEFN*EFNQ_N*F*AKWTPwKMAF*LI*JTFKI*NFaATFD*KI*RADI*JFDF*QFAaI*C*JFDF*

EDVB*LF*NFKLXQPTFZ*!FMACKECB* YCDEAMFAB* ECN*I*JTFKI*JFTFEFT* JIBECDAID* AKMTAKFLI*JFDF*

QFAaIU*C*JID*MIKBCOPwKMAF*LABBIU*NITFDCB*TIMFTAkFLIB*CN*PNF*JIBAGHI*NFAB*AKWCDAIDZ*
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FPEIDCB* MIKMTPXDFN* OPC* F* FKVTABC* LIB* NILCTIB* YADEPFAB* IQECYC* FLCOPFLF*

DCJDILPEAQATALFLCU*WIDKCMCKLI*AKWIDNFG{CB*FLAMAIKFAB*C*NCLALFB*AKEDF7FDMI*FMPDFLFBZ*

"B*FPEIDCB*MIKBALCDFDFN*F*FYFTAFGHI*DCTCYFKEC*JFDF*I*LAFRKSBEAMI*MTXKAMI*C*JCBOPABF*

KF*VDCFZ=>*

)B*NPLFKGFB*KF*LANCKBHI*LI*FDMI*LCKEVDAI*OPC*IMIDDCN*MINI*DCBPTEFLI*LI*

MDCBMANCKEI*C*LI* EDFEFNCKEI*BHI*LC* AKECDCBBC*LIB*IDEILIKEABEFB*C*MPALFLIBFNCKEC*

MIKBALCDFLFB*LPDFKEC*I*JTFKI*LC* EDFEFNCKEIZ=?*"*PBI*LI*FDMI* TAKRPFT*KF*IDEILIKEAF*

JDCYCKEAYF* C* AKECDMCJEFEAYF* _* FNJTFNCKEC* LAWPKLALIU* FJCBFD* LABBIU* JIPMI* BC* BFQC*

BIQDC* IB* CWCAEIB* LI* FJFDCT^I* KFB* LANCKB{CB* LI* FDMIU* QCN* MINI* KFB* JIBAG{CB* C*

AKMTAKFG{CB* LCKEVDAFB* ==U* JIDEFKEIU* I* IQ`CEAYI* LCBEC* CBEPLI* WIA* FYFTAFD* CN*NILCTIB*

LARAEFAB*IB*CWCAEIB*LI*EDFEFNCKEI*MIN*FDMI*TAKRPFT*CN*NITFDCB*C*AKMABAYIB*JCDNFKCKECB*

CN*JFMACKECB*MIN*LAWCDCKECB*EAJIB*WFMAFABZ*

*
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-BEC* CKBFAI* MTXKAMI* JDIBJCMEAYI* WIA* FJDIYFLI* JCTF* (INABBHI* (ACKEXWAMF* LF*

&FMPTLFLC*LC*"LIKEITIRAF*LF*!IKEAWXMAF*+KAYCDBALFLC*(FESTAMF*LI*.AI*3DFKLC*LI*/PT*

c&"7!+(./dU* !IDEI* )TCRDCU* <DFBAT* C* JCTI* (INAEw* LC* xEAMF* CN* !CBOPABF* c())-*

t@gg?t?fZ>Z>>>>ZqbbtdZ**

)I*AKAMAFD*F*JCBOPABFU*EILIB*IB*JFMACKECB*FBBAKFDFN*I*ECDNI*LC*FBBCKEANCKEI*TAYDC*

C* CBMTFDCMALI* C* BCPB* DCBJIKBVYCAB* FBBAKFDFN* I* ECDNI* LC* MIKBCKEANCKEI* TAYDC* C*

CBMTFDCMALIZ**

(DAE_DAIB*LC*AKMTPBHI*JFDF*I*RDPJI*CaJCDANCKEFT[*c?d*CBEFD*KI*CBEVRAI*LC*LCKEAGHI*

NABEFU* c=d* FJDCBCKEFD* I* BCRPKLI*NITFD* LCMXLPI*JDCBECB* F* CBWITAFDU* C�IP*FJDCBCKEFD*

JCDLF* JDCMIMC* LC* JCTI* NCKIB* PN* LCKEC* LCMXLPI* KF* FDMFLF* AKWCDAIDU* cbd* JIBBPAD*

JDANCADIB*NITFDCB* AKWCDAIDCB* JCDNFKCKECB* CDPJMAIKFLIBU* cgd* FJDCBCKEFD* QIF* BF�LC*

RCDFT*C*QPMFTZ*

(DAE_DAIB*LC*AKMTPBHI*JFDF*I*RDPJI*MIKEDITC[*c?d*CBEFD*KI*CBEVRAI*LC*LCKEAGHI*NABEFU*

c=d* JIBBPAD* NILCTIB* LC* CBEPLI* CN* LPFB* WFBCB* LF* LCKEAGHI* NABEFU* cbd* JIBBPAD*

ECTCDDFLAIRDFWAF*LC*JCDWATZ**

(DAE_DAIB* LC* CaMTPBHI* JFDF* IB* RDPJIB* CaJCDANCKEFT* C* MIKEDITC[* c?d* FJDCBCKEFD*

LCWIDNALFLC*WFMAFT*IP*BXKLDINCU*c=d*FJDCBCKEFD*IQBEVMPTIB*NCMrKAMIB*JFDF*CDPJGHI*
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LCKEVDAF*cCa[*EPNIDCBU*ILIKEINFB*C*MABEIBdU*cbd*FJDCBCKEFD*FRCKCBAFB*LCKEVDAFB*C*cgd*

EDFEFNCKEI*IDEIL|KEAMI*JD_YAI*KF*FDMFLF*AKWCDAIDZ*

"*MVTMPTI*FNIBEDFT*JFDF*LCECMEFD*PNF*LAWCDCKGF*N_LAF*LC*>UtI*cN_LAF*�*0!d*=>*JFDF*

NCLALFB*FKRPTFDCBU* MIN*PN*JILCD*LC*>U@>*C*FTWF*LC*>U>qU*LCECDNAKIP*OPC*BCDAFN*

KCMCBBVDAIB*=q*AKLAYXLPIB*JFDF*CBEC*CBEPLIZ*

!FDF* I* RDPJI* CaJCDANCKEFTU* AKAMAFTNCKECU* WIA* BCTCMAIKFLF* PNF* FNIBEDF* LC* gt*

JFMACKECB*MIN*KCMCBBALFLC*LC*EDFEFNCKEI*MIN*I*FJFDCT^I*FDMI*TAKRPFTZ*#I*LCMIDDCD*

LI*EDFEFNCKEIU*WIDFN*CaMTPXLIB*@*JFMACKECB*JID*NIEAYIB*LC*LCBABEwKMAF*C*OPCQDF*LI*

FJFDCT^IZ* )* FNIBEDF* CaJCDANCKEFT* MIKBABEAP* CN* b@* JFMACKECB* c=>* NCKAKIBU* ?@*

NCKAKFBdU*MIN*N_LAF*LC*ALFLC*LC*e*FKIB*C*=*NCBCB*cYFDAFGHIU*f7?=U=*FKIBdZ*!FDF*I*

RDPJI* MIKEDITCU* WIA* BCTCMAIKFLF* PNF* FNIBEDF* DCEDIBJCMEAYF* LC* =?* JFMACKECB* c??*

NCKAKIBU*?>*NCKAKFBdU*MIN*N_LAF*LC*ALFLC*LC*e*FKIB*C*g*NCBCB*cYFDAFGHIU*fU@*;*?=Ub*

FKIBdZ*"B*JFMACKECB*LC*FNQIB*IB*RDPJIB*WDCOPCKEFYFN*FB*MTXKAMFB*LC*"LIKEIJCLAFEDAF*

C*"DEILIKEAF*LF*!+(./Z*

"B*JFMACKECB*LI*RDPJI*CaJCDANCKEFT*WIDFN*EDFEFLIB*JID*LPFB*IDEILIKEABEFB*c6Z(Z)*

C* ,Z�Z/d* KF* NCBNF* MTXKAMFZ* -BECB* JFMACKECB* DCFTAkFDFN* I* NCBNI* JDIEIMITI* LC*

LIMPNCKEFGHI*IDEIL|KEAMF*JDCYAFNCKEC*F*AKBEFTFGHI*LI*FJFDCT^IZ*

*

-=F8A=!&:!(FDFMECDAkFGHI*LF*FNIBEDFZ!

*

!

+6C<B8@>=IH6!*5>6;`@>?C=!

!DCYAFNCKEC*�*NITLFRCN*WIA*DCFTAkFLF*JDIWATFaAF*LF*FDMFLF*AKWCDAID*LI*JFMACKEC*MIN*

JCLDF7J|NCB*C*EFGF*LC*QIDDFM^FZ*-N*BCRPALF*WIA*DCFTAkFLF*F*NITLFRCN*CN*FTRAKFEI*

c"DE^IJDAKEU*�^CDNFMnU*."U* %EFTpdU*JFDF*JIBECDAID*MIKWCMGHI*LIB*NILCTIB*LC*CBEPLI*

c0PDIKC*%,U*0CKEBJTpU*#zU*+/)dZ*"B*NILCTIB*WIDFN*FDNFkCKFLIB*CN*MFAaFB*LC*JFJCT*

AKLAYALPFABZ* #I* NCBNI* JCDXILIU* WIA* DCFTAkFLF* PNF* ECTCDDFLAIRDFWAF* LC* JCDWAT* JFDF*

FMINJFK^FNCKEI* LI* MDCBMANCKEI* C* LCBCKYITYANCKEI* MDFKAIWFMAFTZ* -BEFB*

LIMPNCKEFG{CB*WIDFN*FDNFkCKFLFB*C*MTFBBAWAMFLFB*MINI*$>Z**
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)* ECTCDDFLAIRDFWAF* LC* JCDWAT* DCFTAkFLF* CN* $>U* WIA* PEATAkFLF* JFDF* MTFBBAWAMFD* IB*

JFMACKECB* OPFKEI* FI* JFLDHI* LC* MDCBMANCKEIZ* &IA* PEATAkFLI* I* rKRPTI* /#Z3I3K* LC*

FMIDLI*MIN*F*FKVTABC*LC*/ECAKCDZ*"B*JFMACKECB*OPC*FJDCBCKEFYFN*/#Z3I3K*h*b=i*

WIDFN* MTFBBAWAMFLIB* MINI* jIDAkIKEFAB* * C* IB* JFMACKECB* MIN* /#Z3I3Kl* b=i*

MTFBBAWAMFLIB*MINI*,CDEAMFABZ*

!
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!FDF* F* MIKWCMGHI* C* AKBEFTFGHI* LIB* FJFDCT^IB* WIA* DCFTAkFLF* F* BCOPwKMAF*

MIKYCKMAIKFT* LC* BCJFDFGHI* LIB* JDANCADIB* NITFDCB* AKWCDAIDCB* JCDNFKCKECB* MIN*

CTVBEAMI* BCJFDFLIDZ* )JSB* f* LAFBU* I* CTVBEAMI* BCJFDFLID* WIA* DCNIYALIZ* .CFTAkIP7BC* F*

BCTCGHI* LC* FK_AB* KIB* JDANCADIB* NITFDCB* AKWCDAIDCB* JCDNFKCKECBU* NITLFRCN* LC*

EDFKBWCDwKMAF* CN*FTRAKFEI* C* DCMITIMFLIB* IB* CTVBEAMIB* BCJFDFLIDCBZ*"B*NILCTIB* LC*

EDFQFT^I*WIDFN*MIKWCMMAIKFLIB*CN*RCBBI*JCLDF*c0PDIKC*%,U*0CKEBJTpU*#zU*+/)dZ*"B*

FJFDCT^IB* FDMIB* TAKRPFAB* WIDFN* MIKWCMMAIKFLIB* JCTIB* NCBNIB* IDEILIKEABEFB* OPC*

DCFTAkFDFN* I* FECKLANCKEI* FIB* JFMACKECBZ* &IDFN* MIKWCMMAIKFLIB* CN* WAI* LC* FGI*

AKIaALVYCT* >Ue*NN* c6IDCTTA* "DEILIKEAFU* /IDIMFQFU* /!U* <DFBATdU* MIKEIDKFKLI* I* ECDGI*

N_LAI*LF*WFMC*TAKRPFT*LF*MIDIF*LIB*AKMABAYIB*AKWCDAIDCBU*CN*WIDNF*LC*JFDVQITF*C*MIN*

FLFJEFGHI* JFBBAYFZ* #IYFNCKECU* FJSB* f* LAFBU* IB* CTVBEAMIB* BCJFDFLIDCB* WIDFN*

DCNIYALIB* JFDF* JDIYF* LF* FLFJEFGHI* LI* FJFDCT^IZ*"B* FJFDCT^IB* OPC* MPNJDAFN* IB*

DCOPABAEIB*LC*FLFJEFGHI*JFBBAYFU*MIKEIDKI*ALCFT*LIB*AKMABAYIB*CN*WIDNF*LC*JFDVQITF*

WIDFN* MANCKEFLIBZ* )* MANCKEFGHI* LIB* FJFDCT^IB* WIA* DCFTAkFLF* MIN* MANCKEI* LC*

AIK|NCDI*LC*YALDI*LPFT* c+KAECn$66PTEA7(PDC*3TFBB* %IKINCD*<FKL*(CNCKEU*b6U*6#U*

+/)dZ*"*JFMACKEC*CBEFYF*BIQ*MIKLAGHI*LC*ABITFNCKEI*DCTFEAYIU*MIN*BPRFLID*LC*BFTAYF*

C*DITCEC*LC*FTRILHI*BIQDC*F*BFXLF*LIB*LPMEIB*BFTAYFDCBZ**

"B*FJFDCT^IB*JCDNFKCMCDFN*CN*QIMF*JID*PN*JCDXILI*LC*?>*F*?=*NCBCB*JFDF*

JIBECDAID* DCFYFTAFGHI*CN*$?Z*0PDFKEC*CBBC* ECNJIU* IB*JFMACKECB* MINJFDCMCDFN*�B*

MIKBPTEFB*JFDF*FMINJFK^FNCKEI*LI*EDFEFNCKEI*C*BITPGHI*LC*AKECDMIDDwKMAFB*F*MFLF*

LIAB*NCBCBZ**
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!FDF* F* IQECKGHI* LIB* NILCTIB* LC* CBEPLI* CN* $?* WIA* DCFTAkFLF* F* DCNIGHI* LI*

FJFDCT^I*FDMI*TAKRPFTU*DCNIGHI*LI*MANCKEI*LC*AIK|NCDI*LC*YALDI*DCBALPFT*MIN*CaEDFEID*

LC* CaMCBBI* c3ITRDFKU* /HI* (FCEFKI* LI* /PTU* /!U* <DFBATd* C* QDIMF* NPTEATFNAKFLF* LC*

EPKRBEwKAI*JFDF*DCNIGHI*LC*DCBAKF*c0CKEFPDPNU*%BJDAKRCKU*)TCNFK^FdZ*)JSB*I*JDCJFDI*

C*JDIWATFaAF*LF*BPJCDWXMAC*LCKEVDAF*MIN*JCLDF7J|NCB*C*EFGF*LC*QIDDFM^FU*WIA*DCFTAkFLF*

PNF*ANJDCBBHI*CN*FTRAKFEI*c"DE^IJDAKEU*�^CDNFMnU*."U*%EFTpd*C*MIKWCMGHI*LC*NILCTIB*

LC*CBEPLI*CN*RCBBI*JCLDF*c0PDIKC*%,U*0CKEBJTpU*#zU*+/)dZ*

*&IA*DCFTAkFLF*F*DCNIGHI*LI*FJFDCT^I*JFDF*IB*JFMACKECB*OPC*CBEFYFN*CN*LCKEAGHI*

JCDNFKCKEC* `IYCNU* MFDFMECDAkFKLI* I* WAKFT* LI* EDFEFNCKEI* JFDF* CBEF* CEFJFZ* * -* WIA*

DCFTAkFLF* F* DCMANCKEFGHI* LI* FJFDCT^I* JFDF* IB* JFMACKECB* OPC* FAKLF* CBEFYFN* KF*

BCRPKLF*WFBC*LF*LCKEAGHI*NABEFZ*-BECB*JFMACKECB*BCRPADFN*CN*FMINJFK^FNCKEI*LI*

EDFEFNCKEI*KF*MTXKAMF*LC*"DEILIKEAF*LF*!+(./Z*)*LIMPNCKEFGHI*WIA*FDNFkCKFLF*CN*

MFAaFB*FJDIJDAFLFB*C*MTFBBAWAMFLF*MINI*$?Z*

!
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+N*EIEFT*LC*??@*NILCTIB*LC*CBEPLIU*IQEALIB*CN*$>*C*$?*DCWCDCKECB*FIB*JFMACKECB*

LI*RDPJI*MIKEDITC*C*CaJCDANCKEFTU*WIDFN*CBMFKCFLIB*CN*PN*CBMrKCD*LARAEFT*CaEDFIDFT*

cb/^FJC*.f>>m*(IJCK^FRCKU*0CKNFDndU*C*MIKYCDEALIB*CN*FDOPAYI* ZBETZ*)B*NCLALFB*

WIDFN* DCFTAkFLFB* KIB* NILCTIB* LARAEFAB* MIN* I* BIWEoFDC* "DE^I)KFTpkCD* cb/^FJCU*

(IJCK^FRCKU*0CKNFDndZ*

&IDFN*NFDMFLIB*?e*JIKEIB*LC*DCWCDwKMAF*KFB*CBEDPEPDFB*LCKEVDAFB*FWAN*LC*BC*IQECD*

NCLALFB*TAKCFDCB*C*FKRPTFDCB*JFDF*MINJFDFGHI*CN*$>*C*$?Z*

!

!
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"*!.j* _* WIDNFLI* JCTF* PKAHI* LC* b* JIKEIB[* JIKEI* TIMFTAkFLI* KF* DCRAHI* MCDYAMFT*

TAKRPFT*LI*JDANCADI*NITFD*JCDNFKCKEC* AKWCDAID*CBOPCDLI*c(2btdU*JIKEI* TIMFTAkFLI*KI*

MCKEDI*LF*JFJATF*AKMABAYF*c!%*7*YADEPFTd*C*JIKEI*TIMFTAkFLI*KF*DCRAHI*MCDYAMFT*TAKRPFT*LI*

JDANCADI*NITFD*JCDNFKCKEC*AKWCDAID*LADCAEI*c(2gtdZ**

*
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)* LABErKMAF* AKECDNITFD* WIA* NCKBPDFLF* CN* b* DCRA{CB* LABEAKEFBZ* +NF* NCLALF*

TIMFTAkFLF*KF*DCRAHI*MCDYAMFT*cbt*;*gt*(CDY2dU*PNF*NCLALF*KF*DCRAHI*LI*BPTMI*TAKRPFT*

cbt*;*gt*/PTMI2d*C*PNF*NCLALF*TIMFTAkFLF*KF*BPJCDWXMAC*IMTPBFT*cbt*;*gt*(PBJ6,dZ*

"*MINJDANCKEI*LC*FDMI* WIA*NCKBPDFLI* AKLAYALPFTNCKEC*JFDF*I* TFLI*CBOPCDLI*C*

JFDF*I*TFLI*LADCAEIU*CN*LPFB*DCRA{CB*LABEAKEFBZ*&IA*DCFTAkFLF*PNF*NCLALF*MIN*JIKEIB*

LC*DCWCDwKMAF*TIMFTAkFLIB*KF*DCRAHI*MCDYAMFT*c(CDY2*;*!%d*C*PNF*NCLALF*MIN*JIKEIB*

LC*DCWCDwKMAF*TIMFTAkFLIB*KF*BPJCDWXMAC*IMTPBFT*c(PBJ6,*;*%dZ*

!
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)* AKMTAKFGHI* YCBEXQPTI7TAKRPFT* LIB* JDANCADIB* NITFDCB* JCDNFKCKECB* C* AKMABAYIB*

AKWCDAIDCB*WIA*NCKBPDFLF*F*JFDEAD*LI*TIKRI*CAaI*LF*MIDIF*MTXKAMF*CN*DCTFGHI*FI*JTFKI*

LC*DCWCDwKMAF*^IDAkIKEFT*c,Z!.jdZ*&IA*PEATAkFLF*PNF*MIIDLCKFGHI*AKLAYALPFT*FEDFY_B*LC*

EDARIKINCEDAF* JFDF* I* MVTMPTI* LI* rKRPTI* AKECDKI* LF* MIDIF* LC* MFLF* LCKECZ* "* BAKFT*

KCRFEAYI* WIA* AKLAMFEAYI* LF* LANAKPAGHI* LI* rKRPTI* C* FBBIMAFLI* MIN* F*NIYANCKEFGHI*

LCKEVDAF* JFDF* YCBEAQPTFDZ* -* I* BAKFT* JIBAEAYI* WIA* AKLAMFEAYI* LI* FPNCKEI* LI* rKRPTI* C*

FBBIMAFLI*MIN*F*NIYANCKEFGHI*LCKEVDAF*JFDF*TAKRPFTZ*

*
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Tabela II. Descrição das medidas utilizadas para avaliação.  

Medida Nome Descrição 

36 – 46 CervL (mm) 

 
Distância 
intermolar da 
cervical lingual  

 
Distância entre os pontos localizados abaixo do sulco lingual 
dos molares, na região de intersecção da margem gengival com 
a face lingual dos molares. 

36 – 46SulcoL (mm) 
Distância 
intermolar do 
sulco lingual  

Distância entre os pontos localizados no sulco lingual dos 
molares.  

 36 – 46CuspMV (mm) 
Distância 
intermolar da 
cúspide 

Distância entre os pontos localizados no centro da cúspide 
mésio-vestibular dos molares. 

46 CervL – PI (mm) 

Comprimento de 
arco cervical 

Distância do ponto localizado abaixo do sulco lingual do molar, 
na região cervical, local de intersecção da margem gengival com 
a face lingual do molar até o ponto localizado na borda superior 
da papila incisiva. Lado direito. 

36 CervL – PI (mm) 

Comprimento de 
arco cervical 

Distância do ponto localizado abaixo do sulco lingual do molar, 
na região cervical, local de intersecção da margem gengival com 
a face lingual do molar até o ponto localizado na borda superior 
da papila incisiva. Lado esquerdo. 

46 CuspMV – 41 I(mm) 
Comprimento de 
arco oclusal 

Distância do ponto localizado no centro da cúspide mésio-
vestibular do molar até o ponto localizado no centro da borda 
incisal do incisivo central inferior. Lado direito. 

36 CuspMV – 31 I (mm) 
Comprimento de 
arco oclusal 

Distância do ponto localizado no centro da cúspide mésio-
vestibular do molar até o ponto localizado no centro da borda 
incisal do incisivo central inferior. Lado esquerdo. 

46 V. PRH (graus) 

Ângulo interno 
do molar 

Ângulo interno da coroa dentária. Formado pela linha de união 
dos pontos SV (sulco vestibular) e CV (cervical vestibular), com 
uma linha interna, marcada 3 mm abaixo do ponto SV, 
perpendicular ao plano de referência horizontal. Lado direito. 

36 V. PRH (graus) 

Ângulo interno 
do molar 

Ângulo interno da coroa dentária. Formado pela linha de união 
dos pontos SV (sulco vestibular) e CV (cervical vestibular), com 
uma linha interna, marcada 3 mm abaixo do ponto SV, 
perpendicular ao plano de referência horizontal. Lado esquerdo. 

41 V. PRH (graus) 

Ângulo interno do 
incisivo central 

Ângulo interno da coroa dentária. Formado pela linha de união 
dos pontos i41 (centro da borda incisal) e C41 (centro da 
cervical), com uma linha interna, marcada 3 mm abaixo do 
ponto i41, perpendicular ao plano de referência horizontal. Lado 
direito. 
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.?Z<5=!V*;*"[!!IKEIB*LC*DCWCDwKMAF*cBCEFB*FkPABdU*LABErKMAF*AKECDNITFDCB*cTAK^FB*YCDNCT^FBdU*MINJDANCKEI*LC*FDMI*

cTAK^FB*FNFDCTFBd*C*JTFKI*LC*DCWCDwKMAF*^IDAkIKEFT*cMXDMPTI*YCDLCdZ*

*
.?Z<5=!Y;"[!2AK^F*LC*PKAHI*LIB*JIKEIB*/,*cBPTMI*YCBEAQPTFDd*C*(,*cMCDYAMFT*YCBEAQPTFDdU*MIN*PNF* TAK^F* AKECDKF*

cFNFDCTFdU*NFDMFLF*b*NN*FQFAaI*LI*JIKEI*/,Z*\[!/IQDCJIBAGHI*LF*TAK^F*LC*MIDEC*LF*RDFLC*RCIN_EDAMF*cYCDLCd*

MIN*F*TAK^F*LC*PKAHI*LIB*JIKEIB*/,*C*(,Z*1[*(IDEC*LI*NILCTI*YADEPFT*KF*DCRAHI*LC*BIQDCJIBAGHI*LFB*TAK^FB*cTAK^F*

YCDLC*C*TAK^F*FNFDCTFdZ*

 

31 V. PRH (graus) 

 

Ângulo interno 
do incisivo 
central 

 

Ângulo interno da coroa dentária. Formado pela linha de união 
dos pontos i31 (centro da borda incisal) e C31 (centro da 
cervical), com uma linha interna, marcada 3 mm abaixo do 
ponto i31, perpendicular ao plano de referência horizontal. Lado 
esquerdo. 

42 V. PRH (graus) 

Ângulo interno 
do incisivo lateral 

Ângulo interno da coroa dentária. Formado pela linha de união 
dos pontos i42 (centro da borda incisal) e C42 (centro da 
cervical), com uma linha interna, marcada 3 mm abaixo do 
ponto i42, perpendicular ao plano de referência horizontal. Lado 
direito. 

32 V. PRH (graus) 

Ângulo interno 
do incisivo lateral 

Ângulo interno da coroa dentária. Formado pela linha de união 
dos pontos i32 (centro da borda incisal) e C32 (centro da 
cervical), com uma linha interna, marcada 3 mm abaixo do 
ponto i32, perpendicular ao plano de referência horizontal. Lado 
esquerdo. 
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