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INTRODUCTION
Na^� QZo^Ig^� HbNb� Hb\d^e'NbmZgbnf� @be^� Mrlm^f� pZl�

ɗklm� bgmkh]n\^]� mh� ma^�]^gmZe�fZkd^m� bg�,*++�"@b`nk^�+#(� Cm�
pZl�Z�ik^'iZ\dZ`^]�Zg]�ikh'lm^kbebs^]�l^m�h_�^g]h]hgmb\�
bglmknf^gml� maZm� ^glnk^]� ikhi^k� ik^iZkZmbhg� h_� ma^�
khhm� \ZgZe� lrlm^f� pbma� ma^� _hkfZmbhg� h_� ma^bk� ]^lbk^]�
mZi^k^]� laZi^� U+W(� Na^g� ma^� fZgn_Z\mnk^k� bgmkh]n\^]� Z�
g^p� `^g^kZmbhg� h_� k^\bikh\Ze� ZgZeh`n^l� QZo^Ig^� Ahe]&�
pab\a�Zk^�\aZkZ\m^kbs^]�[r�^o^g�`k^Zm^k�^Zl^�h_�nl^�Zg]�
bfikho^]�\ebgb\Ze�^_ɗ\Z\r(

Why return or reciprocal movements?
Qa^g�phkdbg`� bg� ma^� khhm� \ZgZel� pbma� hk]bgZkr� gb\d^e'

mbmZgbnf�ɗe^l&� ma^r�Zk^�lnl\^imb[e^� mh�lhf^�lmk^ll&�pab\a�
k^]n\^l� ma^bk� lmk^g`ma&� Zg]�pbma� k^i^Zm^]�fZgbineZmbhgl�
\Zg� e^Z]� mh� _kZ\mnk^�h_� ma^� mhhe(�NhklbhgZe� k^lblmZg\^�Zg]�
lmkn\mnkZe�_Zmb`n^�Zk^�ma^�mph�fZbg�\Znl^l�h_�\ebgb\Ze�_Zbenk^�
bg�m^kfl�h_�bglmknf^gm�i^k_hkfZg\^�U,W(
@kZ\mnk^l�]nkbg`�ɗe^�mpblmbg`�h\\nk�pa^g�ma^�mbi�h_� ma^�

bglmknf^gm�`^ml�lmn\d�bg�ma^�]^gmbg�h_�ma^�khhm&�Zg]�ma^�k^lm�
\hgmbgn^l�bml�\bk\neZk�fhf^gm(�;�_kZ\mnk^�]n^�mh�lmkn\mnkZe�
[^g]bg`�_Zmb`n^�"[^g]bg`�lmk^ll#�]^o^ehil�pa^g�Zg�Zek^Z]r�
p^Zd^g^]�f^mZe� mhhe� bl� ln[c^\m^]� mh�Z]]bmbhgZe� lmk^ll(� Cg�
ln\a�\Zl^l&�ma^�_kZ\mnk^�bl�ghm�]n^�mh�mbi�lmb\dbg`�bg�]^gmbg&�
[nm� ]n^� mh� k^Z\abg`� ma^� ihbgm� h_� fZqbfnf� [^g]bg`� U-W(�
@e^qnkZe� lmk^ll&� ma^k^_hk^&� ]^i^g]l� hg� ma^� ZgZmhfr� h_�
ma^�khhm�\ZgZe&�Zg]�bm�bl�eh`b\Ze�maZm�bm�bl�lb`gbɗ\Zgmer�ab`a^k�
bg� fhk^� \nko^]� ^g]h]hgmb\� liZ\^l� U.W(� Cg� ,**2&� SZk^]�
\hg]n\m^]� ma^� ɗklm� lmn]r� hg� ma^� oZkbZ[e^� "k^\bikh\Zmbg`#�
fho^f^gml�h_�Zg�̂ g]h]hgmb\�phkdbg`�bglmknf^gm&�nlbg`�ma^�
JkhNZi^k�@,�">^gmlier�MbkhgZ#�U/W(�Cg�ma^hkr&�mabl�ZiikhZ\a&�
pbma�Z�\aZg`^�bg�ma^�]bk^\mbhg�h_�ɗe^�khmZmbhg&�k^]n\^l�ma^�
gnf[^k�h_�phkd�\r\e^l�Zg]&�\hgl^jn^gmer&�\r\eb\� _Zmb`n^&�
\hfiZk^]� mh� \hglmZgmer� phkdbg`� ma^� ɗe^� bg� hg^� ]bk^\mbhg�
U0W(�Cg�Z]]bmbhg&�ma^�lmn]r�aZl�lahpg�maZm�_^p^k�bglmknf^gml�
Zk^� k^jnbk^]� _hk�l^jn^gmbZe�ikh\^llbg`�h_� ma^�^g]h]hgmb\�
liZ\^&� pab\a� Zelh� fbgbfbs^l� ma^� kbld� h_� ^q\^llbo^� \ZgZe�
\hgmZfbgZmbhg�Zg]�ma^�kbld�h_�ihm^gmbZe�ɗe^�_kZ\mnk^�U/W(�;ee�
h_�ma^l^�_Z\mhkl�Zelh�a^ei�mh�k^]n\^�̂ g]hliZ\^�ikh\^llbg`�
mbf^&�pab\a� aZl� bfihkmZgm� ^\hghfb\� bfieb\Zmbhgl(� Na^l^�

k^lneml�p^k^�\hgɗkf^]�bg�ln[l^jn^gm�lmn]b^l�[r�<nkde^bg�
Zg]�M\a¶_^k�bg�,*+,&�pab\a�\hfiZk^]�ma^�L^\bikh\�"P>Q#�
Zg]� QZo^Ig^� ">^gmlier� MbkhgZ#� k^\bikh\Zmbg`� lrlm^fl�
pbma�Gmph� "P>Q#� Zg]� JkhNZi^k&� pab\a�p^k^� nl^]�pbma� Z�
lmZg]Zk]�ikhmh\he�U1W(

Reciprocal movements: the essence
Na^� ikbg\bie^� h_� k^\bikh\Ze� fho^f^gm� bl� maZm&� bglm^Z]�

h_� cnlm� khmZkr� fho^f^gm&� ma^� ɗe^l� hi^kZm^� bg� Z� k^o^kl^�
ǟ[ZeZg\^]� _hk\^Ǡ� fh]^� U2W&� pab\a� bl� ikhob]^]� [r� Z�
ik^ikh`kZff^]�fhmhk� "R'MfZkm�Jenl�^jnbii^]�pbma�Z�04�
+�k^]n\mbhg�aZg]ib^\^#�hk�ma^�g^p�R'MfZkm�bK�^g]h]hgmb\�
lrlm^f� pbma� Zg� 24� +� maZm� bl� Z[e^� mh� khmZm^� ɗe^l� [Z\d� Zg]�
_hkma� bg� Z� �k^\bikh\Zmbg`�� fhmbhg(� ;� \hngm^k\eh\dpbl^�
"==Q#� fho^f^gm� h_� +/*� ]^`k^^l� bl� \ZiZ[e^� h_� Zib\Ze�
Z]oZg\^f^gm� h_� ma^� bglmknf^gm&� \nmmbg`� ]^gmbg� _khf� ma^�
khhm�\ZgZe�pZee(�Nabl�fho^f^gm�bl�_heehp^]�[r�ma^�hiihlbm^�
fho^f^gm� ǜ� -*� ]^`k^^l� \eh\dpbl^� "=Q#&�pab\a� ^glnk^l�
maZm� ma^� mhhe� mbi� ]h^l� ghm� `^m� lmn\d� ngmbe� ma^� fZqbfnf�
mhklbhgZe� m^glbhg� bl� k^Z\a^](� Nak^^� ln\\^llbo^� \r\e^l� h_�
k^\bikh\Zmbg`�fhmbhg�\hfie^m^�hg^�_nee�[Z\dpZk]�khmZmbhg�
"==Q#&� Zg]� ma^� k^i^Zm^]� \nmmbg`� Zg]� k^e^Zl^� h_� ma^�
bglmknf^gm�bg�ma^�]^gmbg�mblln^�ikhi^el�ma^�bglmknf^gm�bgmh�
ma^�\ZgZe�U3W(
Na^� bkk^`neZk� =Q� )� ==Q� k^\bikh\Zmbg`� fhmbhg� h_�

QZo^Ig^�Ahe]�lrlm^fl�aZl�ma^�_heehpbg`�Z]oZgmZ`^l�ho^k�
\hgmbgnhnl�khmZmbhg�lrlm^fl4

Fig. 1. WaveOne NiTi Nickel-Titanium File System.



33

Volume 18, no. 4/2020

ǂúßǌǎë���/BSFBTP

• Na^� bglmknf^gm� `^ml� lmn\d� bg� ma^� ]^gmbg� h_� ma^� khhm�
\ZgZe� pZee� fn\a� e^ll� _k^jn^gmer&� pab\a� k^]n\^l� ma^�
mhklbhgZe�lmk^ll�h_�ma^�bglmknf^gm�U0W

• L^]n\bg`� ma^� gnf[^k� h_� phkdbg`� \r\e^l� bg� ma^� khhm�
\ZgZe�]nkbg`�bml�ik^iZkZmbhg�e^Z]l�mh�ma^�]^o^ehif^gm�
h_� e^ll� [^g]bg`� lmk^ll� bg� ma^� lmkn\mnk^� h_� ma^� bglmkn'
f^gm�U-W

• Mbg\^� ma^�==Q� k^e^Zl^�Zg`e^� bl� e^ll� maZg� ma^�^eZlmb\�
ebfbm�h_�ma^�mhhe&�mabl�kZmbh�ikhob]^l�`k^Zm^k�mhhe�lZ_^mr�
U+*W

• L^]n\^]�kbld�h_�mhhe�_kZ\mnk^�U0W
• ;ee� h_� ma^� Z[ho^� _Z\mhkl� Zeehp� ma^� ɗe^� mh�fho^� ^Zlber�
Zehg`� ma^� k^jnbk^]� phkdbg`� e^g`ma� pbmahnm� Ziierbg`�
^q\^llbo^&�ihm^gmbZeer�aZkf_ne�bgm^kgZe�ik^llnk^�mh�ma^�
bglmknf^gm�U+*W

• Mn\a� Zg� Ze`hkbmaf� h_� fho^f^gml� Zelh� ikhob]^l� hi'
ihkmngbmb^l�_hk�k^fhobg`�ma^�_hkf^]�l\kZi^l�_khf�ma^�
\Zobmr�h_�ma^�^g]hliZ\^�]nkbg`�bml�ik^iZkZmbhg�U+*W

@^Zmnk^l� h_� f^mZeenk`b\Ze� ikh]n\mbhg� Zg]� mhhe� ]^lb`g�
Na^� \eZllb\� QZo^Ig^� lrlm^f� pZl� fZgn_Z\mnk^]� nlbg`�
G'Qbk^� m^\agheh`r(� G'Qbk^� bl� ikhob]^]� [r� Z� ]^]b\Zm^]�
ma^kfZe� ikh\^ll� maZm� Zbfl� mh� bg\k^Zl^� ma^� ɘ^qb[bebmr� Zg]�
k^lbeb^g\^�h_� ma^�ɗe^� mh�\r\eb\�lmk^ll(�QZo^Ig^�Ahe]� mhhel�
Zk^� fZgn_Z\mnk^]� [r� Z]]bmbhgZe� a^Zm� mk^Zmf^gm� Z_m^k�
ikh]n\mbhg&� Zl� Z� k^lnem� h_� pab\a� bm� bl� ihllb[e^� mh� b]^gmb_r�
Z� g^p� ihbgm� [^mp^^g� ma^� mkZglbmbhg� _khf� ma^� lmZm^� h_�
fZkm^glbm^� mh� Znlm^gbm^&� pab\a&� bg� mnkg&� Zeehpl� mh� h[mZbg�
lbfbeZk� lni^k^eZlmb\� ikhi^kmb^l(� QZo^Ig^� Ahe]� ɗe^l� Zk^�
/*��fhk^�k^lblmZgm�mh�\r\eb\�_Zmb`n^&�2*��fhk^�ɘ^qb[e^�Zg]�
,-��fhk^�^_ɗ\b^gm�maZg�ma^�\eZllb\�QZo^Ig^�lrlm^f�U+*W(�
>n^� mh� ma^�lni^k^eZlmb\�ikhi^kmb^l�h_� ma^�g^p�`he]�\hk^&�
ma^�ɗe^�fZr�Zii^Zk�leb`amer�\nko^]�pa^g�k^fho^]�_khf�Z�
\nko^]�khhm�\ZgZe&�[nm�hger�[^\Znl^�ma^�f^mZe�^qab[bml�e^ll�
laZi^�f^fhkr�\hfiZk^]� mh�\hgo^gmbhgZe�gb\d^e� mbmZgbnf�
hk�G'Qbk^�"@b`nk^�,#(
Na^� ɗe^� \Zg� [^� lmkZb`am^g^]&� Zg]� pa^g� bm� bl� ieZ\^]�

bg� ma^� khhm� \ZgZe� Z`Zbg&� bm� _heehpl� ma^� gZmnkZe� laZi^� h_�
ma^� ^g]hliZ\^� maZm� bl� Zek^Z]r� _ZfbebZk� mh� bm� U++W(� Ima^k�
Z]oZgmZ`^l� h_� mabl� k^]n\^]� laZi^� f^fhkr� Zk^� maZm� bg�
\Zl^l� pa^k^� ]bk^\m� Z\\^ll� bl� ]b_ɗ\nem&� ma^� ɗe^� \Zg� [^�
leb`amer�ik^'ik^iZk^]�mh�^glnk^�maZm�bm�ɗml�\hf_hkmZ[er�bgmh�
ma^�\aZgg^e�hi^gbg`l(
=eZllb\�QZo^Ig^� bglmknf^gml�p^k^�\aZkZ\m^kbs^]�[r�Z�

oZkb^mr�h_�\khll'l^\mbhgZe�]^lb`gl�Zehg`�ma^�^gmbk^�phkdbg`�
e^g`ma4�Zm�ma^�mbi�ǜ�khng]&�bg�ma^�fb]]e^�iZkm�Zg]�g^Zk�ma^�
mhi� ǜ� _khf� ma^� laZi^� h_� Z� fh]bɗ^]� mkbZg`neZk� )� \hgo^q�
laZi^�mh�Z�mkbZg`e^�pbma�Z�s^kh�kZd^�)�\hgo^q�\khll�l^\mbhg(
QZo^Ig^�Ahe]�ɗe^l�Zk^�\aZkZ\m^kbs^]�[r�Z�iZkZee^eh`kZf�

laZi^�"pbma�mph�\nmmbg`�^]`^l�Zm�2/�]^`k^^l#�pbma�Zg�h__'
\^gm^k�\khll'l^\mbhg�U++W(�;\\hk]bg`�mh�Ln]]e^&�mabl�]^lb`g�
ebfbml� ma^� bgm^kZ\mbhg�[^mp^^g�ɗe^� Zg]�]^gmbg� mh�hger�hg^�
hk�mph�\hgmZ\m�ihbgml�_hk�Zgr�\khll'l^\mbhgZe�laZi^(�Nabl�
ln[l^jn^gmer�k^]n\^l�ma^�kbld�h_�\hg^�Zg]�l\k^p�eh\dbg`�
^__^\ml&�pab\a�bg�mnkg�bfikho^l�ma^�lZ_^mr�Zg]�^_ɗ\b^g\r�h_�
khhm�]^gmbg�mk^Zmf^gm�Zg]�ikhob]^l�fhk^�liZ\^�Zkhng]�ma^�
bglmknf^gm�_hk�\hkhgZe�]^[nkkbg`(

Na^� g^p� ɗe^l� Zk^� Zelh� \aZkZ\m^kbs^]� [r� Z� khng]^]'
mZi^k^]� Zg]� l^fb'Z\mbo^� `nb]bg`� mbi� h_� ma^� h`boZe� laZi^&�
pab\a�Zelh�^glnk^l�Z�k^ebZ[e^�iZllZ`^�h_�ma^�ɗe^�Zehg`�ma^�
\ZgZe�pZee�Zehg`�Z�\^kmZbg�mkZc^\mhkr�U+*&++W
Na^�QZo^Ig^�Ahe]� ?g]h]hgmb\� Mrlm^f� bl� ZoZbeZ[e^� bg�

_hnk�]b__^k^gm�mbi�ɗe^�lbs^l�,+�ff&�,/�ff�Zg]�-+�ff4
+(� �QZo^Ig^�Ahe]�MfZee� @be^� "r^eehp� kbg`#(� Na^� mhi� h_�

ma^�ɗe^�bl�CMI�,*&�Zg]�ma^�ɗklm�-�ff�h_�ma^�ɗe^�">+'>-#�
aZl�Z�\hgmbgnhnl�mZi^k^]�laZi^�h_�1�(

,(� �QZo^Ig^�Ahe]�JkbfZkr�@be^�"k^]�kbg`#(�Na^�ɗe^�aZl�Z�
mhi�lbs^�h_�CMI�,/�Zg]�ma^�ɗklm�-�ff�h_�ma^�ɗe^�">+'
>-#�aZl�Z�\hgmbgnhnl�mZi^k^]�laZi^�h_�1�(

-(� �QZo^Ig^�Ahe]�G^]bnf�@be^�"`k^^g�kbg`#(�Na^�ɗe^�mbi�
lbs^�bl�CMI�-/&�Zg]�ma^�ɗklm�-�ff�h_�ma^�ɗe^�">+'>-#�
aZl�Z�\hgmbgnhnl�mZi^k^]�laZi^�h_�0�(

.(� �QZo^Ig^�Ahe]�G^]bnf�@be^�"pabm^�kbg`#(�Na^�ɗe^�mbi�
lbs^� bl� CMI�./�Zg]�ma^�ɗklm�-�ff�h_�ma^�ɗe^�">+'>-#�
aZl�Z�\hgmbgnhnl�mZi^k^]�laZi^�h_�/�(

=ebgb\Ze�JkZ\mb\^�Anb]^ebg^l�_hk�QZo^Ig^�Ahe]�
Instruments
+(� Jkhob]^� Z]^jnZm^� Z\\^ll(� Cm� bl� ZepZrl� bfihkmZgm�

mh� ik^iZk^� Zg� Z]^jnZm^� Z\\^ll� \Zobmr� mh� ikhob]^�
Z� lmkZb`am� iZma� mh� ma^� ^g]hliZ\^� Z_m^k� inei� mblln^�
k^fhoZe(�OemkZlhng]�lrlm^fl�Zk^�^__^\mbo^�bg�\Zl^l�
h_�inei�\Ze\bɗ\Zmbhg�Zg]�fh]bɗ\Zmbhg�h_� ma^�Z\\^ll�
\Zobmr� pZeel(� =hglb]^kbg`� maZm� QZo^Ig^� Ahe]� aZl�
^o^g� e^ll�laZi^�f^fhkr� maZg�\hgo^gmbhgZe�HbNb�hk�
G'Qbk^� bglmknf^gml&� leb`am� [^g]bg`� h_� ma^� ɗe^� mbi�
\Zg�[^�fZ]^�bg�hk]^k�mh�_Z\bebmZm^�Z\\^ll�mh�ma^�^g]'
h]hgmb\�liZ\^(

,(� =ahhlbg`� ma^� \hkk^\m� QZo^Ig^� Ahe]� ɗe^� Na^� _he'
ehpbg`�`nb]^ebg^l�\Zg�[^�nl^]�mh�l^e^\m�Z�QZo^Ig^�
Ahe]�ɗe^(

Z(� QZo^Ig^� Ahe]� JkbfZkr� @be^� ",/)*1#(� ;gr� \ZgZe� _hk�
pab\a�E'ɗe^l�h_�lbs^l�*2�Zg]�+*�Zk^�nl^]�fnlm�[^�]^'
o^ehi^]�mh�ma^�phkdbg`�e^g`ma&�Z_m^k�pab\a�Z�\Zki^m�
iZma�bl�_hkf^]�hk�ln\a�Z�mkZc^\mhkr�hg�pab\a�ma^�ɗe^�
h_� lbs^� +/�phne]� _^^e� _k^^� Zehg`� ma^� ^gmbk^�phkdbg`�
e^g`ma(�Nabl�Ze`hkbmaf�bl�lnbmZ[e^�_hk�fhlm�khhm�\ZgZe�
lrlm^fl�pbma�Zo^kZ`^�e^g`mal�Zg]�Zo^kZ`^�[^g]l�bg�
ma^�fb]'�hk�Zi^q�Zk^Z(

[(� QZo^Ig^� Ahe]� G^]bnf� ɗe^� "-/)*0#(� ;gr� \aZgg^e�
bg�pab\a�E'ɗe^l� h_� lbs^� ,*� hk� ,/� _^^e� _k^^� ]h^l� ghm�
k^jnbk^� Z]]bmbhgZe� ikh\^llbg`� pbma� lfZee^k� bglmkn'
f^gml(�Nabl�bl�h[l^ko^]�pbma�eZk`^k�khhm�\ZgZel�Zg]�
pbma�Z�ik^]hfbgZgmer�lmkZb`am�iZma(�Nabl� mri^�h_� bg'
lmknf^gm�\Zg�Zelh�[^�nl^]�Z_m^k� ma^�ikbfZkr�ɗe^� mh�
Z\ab^o^� ma^� ]^lbk^]� \ZgZe� laZi^&� hk� Zm� ma^� kbld� h_�
bgln_ɗ\b^gm�ik^ebfbgZkr�\e^Zgbg`�h_�ma^�^g]hliZ\^

\(� QZo^Ig^� Ahe]� FZk`^� ɗe^� "./)*/#(� ;gr� \aZgg^e� bg�
pab\a� -*� hk� -/� E'ɗe^l� _^^e� _k^^� ]h^l� ghm� k^jnbk^�
_nkma^k�ikh\^llbg`�pbma�lfZee^k�bglmknf^gml(�Nabl�bl�
h[l^ko^]�pbma�eZk`^k�khhm�\ZgZel�Zg]�pbma�Z�ik^]hfb'
gZgmer�lmkZb`am�iZma(�Nabl�ɗe^�\Zg�Zelh�[^�nl^]�Z_m^k�
f^]bnf'lbs^]�ɗe^l�mh�k^\k^Zm^�ma^�]^lbk^]�laZi^&�hk�
b_�ma^k^�bl�Z�kbld�h_�bgln_ɗ\b^gm�ik^ebfbgZkr�\e^Zgbg`�h_�
ma^�^g]hliZ\^(

](� QZo^Ig^�Ahe]�MfZee�ɗe^�",*)*1#�"iahmh�,#�QZo^Ig^�
Ahe]�MfZee�ɗe^�bl�fZbger�nl^]�pa^g�ma^�ikbfZkr�ɗe^�h_�
,/)*1�\Zgghm�iZllbo^er�i^g^mkZm^�mh�ma^�Zib\Ze�^g]&�
hk� bg�\Zl^l�pa^k^� ma^�iarlb\bZg�]h^l�ghm� _^^e� o^kr�
\hgɗ]^gm�Z_m^k�ikh\^llbg`� ma^�^g]hliZ\^�pbma� ma^�
ikbfZkr� ɗe^(�Qa^g� Zee� phkdbg`� e^g`mal� Zk^� k^Z\a^]�
pbma� ma^�QZo^Ig^�Ahe]�MfZee� ɗe^&� ma^�\ebgb\bZg�\Zg�
_nkma^k� fh]b_r� ma^� \ZgZe� laZi^� hk� ^geZk`^� bml� lbs^�

Fig. 2. Due to its super elastic properties, 
the WaveOne Gold file may appear slightly 

curved when removed from a curved 
root canal, but only because the metal 
exhibits less shape memory compared 

to conventional nickel titanium or M-Wire.
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nlbg`� ma^� ,/)*1� bglmknf^gm(� Nanl&� QZo^Ig^� Ahe]�
MfZee� \Zg� [^� \hglb]^k^]� Zl� Z� mkZglbmbhgZe� bglmkn'
f^gm�[^mp^^g�lfZee�Zg]�ikbfZkr�bglmknf^gml�_hk�ma^�
mk^Zmf^gm�h_�^g]h]hgmb\�liZ\^l�U+*W(

Bhp^o^k&� bg�\ZgZel�pbma�\hfie^q�Zib\Ze�\nko^l�hk� ehg`�
\ZgZel&� QZo^Ig^� Ahe]� MfZee� \Zg� [^� nl^]� Zl� Z� ikbfZkr�
ik^iZkZmbhg&� ^glnkbg`� ikhi^k� lnk`b\Ze� lZ_^mr(� Qa^g� mabl�
ɗe^� k^Z\a^l� ma^�phkdbg`� e^g`ma&� ma^� \ebgb\bZg� \Zg� lmhi� Zm�
mabl�lmZ`^�h_�ikh\^llbg`&�hk�fh]b_r�bm�nlbg`�eZk`^k�ɗe^l�ebd^�
,/)*1(

=ebgb\Ze�Jkhmh\he�_hk�=ZgZe�Jk^iZkZmbhg�Olbg`�
Primary WaveOne Gold File
Qa^g�\ahhlbg`�ma^�JkbfZkr�QZo^Ig^�Ahe]�bglmknf^gm&�

ma^�\ZgZe�lahne]�nlnZeer�[^�]^o^ehi^]�pbma�ɗe^l�*2�Zg]�+*�
Zehg`�ma^�^gmbk^�phkdbg`�e^g`ma&�_heehp^]�[r�ik^iZkZmbhg�h_�
ma^�\Zki^m�ngmbe�ma^�E'ɗe^�+/�\Zg�k^Z\a�mabl�phkdbg`�e^g`ma(�
Nh� _hkf� Z� ikhi^k� \Zki^m&� ma^� Znmahkl� k^\hff^g]� ma^�
_heehpbg`�Ze`hkbmaf(
;_m^k� ^oZenZmbg`� ma^� phkdbg`� e^g`ma� Z\\hk]bg`� mh� ma^�

R'kZr� bfZ`^&� ma^� iZm^g\r� h_� ma^� \ZgZe� bl� Zll^ll^]� pbma�
bglmknf^gml� h_� lbs^� *2� hk� +*� nlbg`� Z� obl\hnl� \a^eZmbg`�
Z`^gm(� ;_m^k� ]^m^kfbgbg`� ma^� iZkZf^m^kl� h_� ma^� \aZgg^e�
iZm^g\r&�bml�phkdbg`�e^g`ma�bl�\a^\d^]�Zg]�Z�fb\kh'\Zki^m�
iZma�bl�_hkf^]�nlbg`�lmZbge^ll�lm^^e�mhhel�U+W(
Cm� bl� k^\hff^g]^]� mh�nl^�E'ɗe^l�h_� lbs^�*2�hk�+*�pbma�

o^kmb\Ze�fho^f^gml��[Z\d�Zg]�_hkma��Zg]�Zg�Zfiebmn]^�h_�
+� ff� _khf� ma^� phkdbg`� e^g`ma� bg]b\Zmhk(� Na^� Zfiebmn]^�
bg\k^Zl^l�ho^k�mbf^�mh�Z[hnm�.�ff�Zl�ma^�bkk^`neZkbmb^l�h_�
ma^�\aZgg^e�Zk^�lfhhma^]�hnm�]nkbg`�ikh\^llbg`�U+W(�Na^�
fbgbfnf�ik^iZkZmbhg�k^jnbk^f^gm�bl�mh�Z\ab^o^�_k^^�\ZgZe�
iZkZf^m^kl�_hk�Z�ɗe^�lbs^�h_�+*�U+W(�Nh�\hgɗkf�iZm^g\r&�Z�+*�
E'ɗe^�bl� bgl^km^]�ho^k�ma^�_nee�phkdbg`�e^g`ma�h_�ma^�\ZgZe(�
Na^�ɗe^�bl�k^mkZ\m^]�+�ff�_khf�ma^�Zib\Ze�\hglmkb\mbhg�Zg]�
bm�bl�\a^\d^]�pa^ma^k�bm�\Zg�k^Z\a�ma^�lZf^�bgl^kmbhg�]^ima�
pbma�hger�Z�leb`am�fho^f^gm�h_�ma^�]h\mhk!l�ɗg`^k(�MbfbeZker&�
ma^�jnZebmr�h_�ma^�\Zki^m�bl�\a^\d^]&�mZdbg`�ma^�mhhe�,�ff�
_khf� ma^� phkdbg`� e^g`ma� bg]b\Zmhk(� Qa^g� \hgɗkfbg`� ma^�
ikhmh\he&� pa^g� ma^� ɗe^� bl� k^fho^]� [r� .'/�ff&� bm� \Zg� [^�
Zk`n^]�maZm�ma^k^�bl�Zg�Z]^jnZm^�fb\kh'\Zki^m�iZma(�Iger�
Z_m^k� mabl� lmZ`^&� ma^r� [^`bg� mh� _hkf� Zg� ^geZk`^]� \Zki^m(�
@hk� mabl� inkihl^&� ^bma^k� JkhAeb]^k� ">^gmlier� MbkhgZ#� hk�
QZo^Ig^�Ahe]�Aeb]^k�">^gmlier�MbkhgZ#�bl�nl^](
JkhAeb]^k� bl�Zg� CMI�lbs^�+0�mbi�,��mZi^k�khmZkr�G'Qbk^�

mhhe(�Na^�mZi^k�ma^g�`kZ]nZeer�bg\k^Zl^l�mh�2(/��i^k�+2�ff�
Z\mbo^�\nmmbg`�`khho^(�Na^�QZo^Ig^�Ahe]�Aeb]^k�phkdl�bg�Z�
k^\bikh\Zmbg`�fZgg^k�Zg]�_^Zmnk^l�Z�+/�CMI�mbi�Zg]�Z�,��
mZi^k�pbma�Z�`he]�\hk^(
=ZgZe� Jk^iZkZmbhg� Olbg`� JkbfZkr� QZo^Ig^� Ahe]� @be^�

Nabl� mri^� h_� bglmknf^gm� a^eil� mh� ^glnk^� lZ_^� ^g]hliZ\^�
fZ\abgbg`&� k^]n\bg`� ma^� kbld� h_� bglmknf^gm� lmkZbg� Zg]�
^oZ\nZmbhg� h_� ]^[kbl� bgmh� ma^� Zib\Ze� liZ\^&� pbmahnm�
\hfikhfblbg`� ma^� \nmmbg`� ^_ɗ\b^g\r� h_� ma^� ɗe^(� ;_m^k� ma^�
_hkfZmbhg� h_� ma^� \Zki^m� iZma&� ma^� ikbfZkr� ɗe^� bl� bgl^km^]�
bgmh� ma^� [n\\Ze� hk� iZeZmZe� \ZgZe� Zg]� ma^� bgbmbZe� ]^ima�
h_� i^g^mkZmbhg� h_� ma^� bglmknf^gm� bl� k^\hk]^]&� nlbg`� Z�
kn[[^k�lmhii^k�Zg]�ma^�mbi�h_�ma^�mhhma�mn[^k�Zl�Z�\hgmkhe�
ihbgm(�;_m^k� maZm&� ma^� bglmknf^gm� bl� k^fho^]�Zg]�Z�lbfbeZk�
ikh\^]nk^�bl�\Zkkb^]�hnm�bg�ma^�hma^k�\ZgZe&�]^m^kfbgbg`�ma^�
Zo^kZ`^� oZen^� [^mp^^g� ma^� mph� \ZgZel(� Na^g� ma^� kn[[^k�
lmhii^k�bl�fho^]�mh�Z�phkdbg`�e^g`ma�.'0�ff�ehg`^k�maZg�
ma^�bgbmbZe�]ZmZ�_hk�k^\hk]bg`�ma^�e^g`ma�h_�ma^�\ZgZe(�Cg�ma^�
ik^l^g\^� h_� Zg� bkkb`Zmbhg� lhenmbhg� "lh]bnf� arih\aehkbm^�
"HZI=e##&�ma^�ikbfZkr�ɗe^�\Zg�iZllbo^er�iZll�bgmh�ma^�\ZgZe�
ng]^k� ma^� Z\mbhg� h_� ma^� k^\bikh\Zmbg`�fho^f^gml� h_� ma^�
mbi(�Na^�lp^^ibg`�fho^f^gml�Zk^�nl^]�hger�bg�\ZgZel�pbma�

ng^o^g�fhkiaheh`r�hk�mh�k^fho^�lhf^�bkk^`neZkbmb^l�bg�ma^�
^g]hliZ\^(�Na^�inkihl^�h_�ma^�ɗklm�iZllZ`^�h_�ma^�\ZgZe�
bl�hger� bl� mh� \nm� Z�iZma� mh� ma^�Zib\Ze� khhm�ngmbe� ma^� kn[[^k�
lmhii^k� k^Z\a^l� ma^� \hgmkhe� ihbgm� ǜ� mabl� pZr� ma^� ]h\mhk�
dghpl�maZm�bm�bl�mbf^�mh�k^fho^�ma^�bglmknf^gm�Zg]�\e^Zg�bm�
h_�]^[kbl(�;_m^k�maZm�bm�bl�bfihkmZgm�mh�\a^\d�ma^�\hg]bmbhg�h_�
Zee�\nmmbg`�Zk^Zl�mhhe�[^_hk^�k^nl^(
;_m^k�\e^Zgbg`�ma^�ɗe^&� ma^�ik^iZkZmbhg�h_� ma^�ik^iZk^]�

^g]hliZ\^� bg� Zghma^k� \ZgZe� bl� lmZkm^]� Z\\hk]bg`� mh� ma^�
lZf^� ikhmh\he(� @hk� \hfie^m^� \e^Zgbg`� h_� ma^� \ZgZe&� Zg�
Z]]bmbhgZe� bkkb`Zmbhg� lhenmbhg� "HZI=e#� bl� nl^]� pbma� ma^�
iZkZee^e� nl^� h_� E'ɗe^l� h_� lbs^� *2� hk� +*� Z\\hk]bg`� mh� ma^�
m^\agbjn^�h_�pbg]bg`� ma^�pZm\a� "_hk� k^\ZibmneZmbhg#&� Z_m^k�
pab\a�Z�k^i^Zm^]�bkkb`Zmbhg�mk^Zmf^gm�bl�\Zkkb^]�hnm(
Na^� inkihl^� h_� k^\ZibmneZmbhg� bl� mh� ik^o^gm� ma^� Zib\Ze�

khhm�_khf�\hfiZ\mbhg�Zg]�pZla�ma^f�hnm�pbma�ma^�lhenmbhg(�
;_m^k� maZm&� [hma� ma^� bglmknf^gm� Zg]� ma^� \ZgZe� Zk^� k^Z]r�
_hk�Z�g^p�ik^iZkZmbhg�\r\e^(�Na^� kn[[^k�lmhii^k� bl�Z`Zbg�
Z]cnlmZ[e^�.'0�ff�ehg`^k�hk�mh�ma^�phkdbg`�e^g`ma(�;`Zbg&�
ma^� `hZe� h_� mabl�fZ\abgbg`� \r\e^� bl� mh� mkZo^kl^� ma^� \ZgZe�
\hfie^m^er�ngmbe� ma^�_nee�phkdbg`� e^g`ma�h_� ma^�^g]hliZ\^�
bl�k^Z\a^](
Qa^g�ma^�mbi�h_�ma^�ikbfZkr�ɗe^�k^Z\a^l�bml�_nee�phkdbg`�

e^g`ma&� ma^� ɗe^� bl� k^fho^]� _khf� ma^� \ZgZe� Zg]� \a^\d^](�
Mhf^� Znmahkl� Zk`n^� maZm� ma^� ik^l^g\^� h_� l\Zkl� hg� ma^�
nii^k� ,'-� ff� h_� ma^� bglmknf^gm� bg]b\Zm^l� Z]^jnZm^�
mk^Zmf^gm� h_� ma^� Zib\Ze� iZkm� h_� ma^� khhm(� C_� ma^k^� Zk^� gh�
[nkkl�Zm� ma^�^g]�h_� ma^� bglmknf^gm&� bm� bl� k^\hff^g]^]� mh�
\hgmbgn^�ikh\^llbg`�pbma�QZo^Ig^�G^]bnf�Zg]�QZo^Ig^�
FZk`^�ɗe^l(�L^Z\abg`�ma^�Zib\Ze�^g]�pbma�Z�gb\d^e'mbmZgbnf�
ɗe^� bl� Zelh� Zghma^k� Zem^kgZmbo^� ikhmh\he�fh]bɗ\Zmbhg� U+*W(�
@hk� ^qZfie^&� b_� ma^� ɗgZe� \ZgZe� ik^iZkZmbhg� pZl� \Zkkb^]�
hnm�pbma�ma^�,/)*1� bglmknf^gm&� ma^g�ma^�Zib\Ze�iZkm�h_� ma^�
khhm� \Zg� [^� Z\ab^o^]� nlbg`� Z� ,/)*,� gb\d^e'mbmZgbnf� ɗe^�
">^gmier� MbkhgZ#(� C_� ma^� ikh\^llbg`� jnZebmr� bl� \hgɗkf^]�
Zg]�\hkk^lihg]l�mh�ma^�lbs^�h_�ma^�,/�AnmmZ=hk^�I[mnkZmhk�
">^gmlier�MbkhgZ#�nl^]�_hk�R'kZr�bgli^\mbhg&�ma^g�ma^�\r\e^�
\Zg�[^�\hglb]^k^]�\hfie^m^(�C_�ma^�,/)*,�HbNb�ɗe^�iZll^l�
_k^^er� Zehg`� ma^� phkdbg`� e^g`ma� Zg]� hnmlb]^� h_� bm&� mabl�
f^Zgl� maZm� ma^�]bZf^m^k�h_� ma^�Zib\Ze� _hkZf^g� bl�`k^Zm^k�
maZg�*(,/�ff(�Cg�ma^l^�\Zl^l&�bm�bl�k^\hff^g]^]�mh�\a^\d�
ma^�Zib\Ze�_hkZf^g�nlbg`�Z�-*)*,�gb\d^e'mbmZgbnf�aZg]�ɗe^(�
C_�mabl�mhhe�ɗml�lgn`er�Zehg`�ma^�phkdbg`�e^g`ma�ma^g�CMI�-*�
\Zg�[^�\hgɗkf^](�C_�ma^�ɗe^�lbs^�-*)*,�kngl�_k^^er�Zehg`�ma^�
phkdbg`� e^g`ma&� rhn� \Zg� lpbm\a� mh� ma^�G^]bnf�QZo^Ig^�
Ahe]�mhhe�hk&�b_�g^\^llZkr&�mh�ma^�FZk`^�QZo^Ig^�Ahe]�mhhe(�
Cg�ma^�\ebgb\Ze�\Zl^�ik^l^gm^]�bg�ma^�iahmh&�ma^�aZg]�ɗe^�lbs^�
,/)*,�ɗml�lgn`er�Zehg`�ma^�e^g`ma�h_�ma^�[n\\Ze�Zg]�iZeZmZe�
\ZgZel(� Na^� Z]^jnZ\r� h_� ma^� ɗm� pZl� Zelh� o^kbɗ^]� pbma� Z�
`nmmZ'i^k\aZ�hg�ma^�kZ]bh`kZia(
Na^�ik^iZk^]�\ZgZel�p^k^�ɗee^]�pbma�+1��?>N;�lhenmbhg�

Zg]�Z\mboZm^]�_hk�+�fbgnm^(�;_m^k�maZm&�ma^�ɗgZe�]blbg_^\mbhg�
bl� Z\ab^o^]� [r� Z\mboZmbg`� Z� -(/�� a^Zm^]� lh]bnf�
arih\aehkbm^�lhenmbhg�_hk�-�fbgnm^l&�pab\a�bl�Z\mboZm^]�pbma�
ma^� lZf^�ghsse^(� Na^�\ZgZel� Zk^�]kb^]�pbma�iZi^k�ihbgml�
Zg]�h[mnkZm^]�pbma�`nmmZ'i^k\aZ�Zg]�l^Ze^k(

CLINICAL CASE
;� /,'r^Zk'he]� phfZg� ik^l^gm^]� pbma� bkk^o^klb[e^�

ineibmbl�h_�ma^�kb`am�ɗklm�fZqbeeZkr�ik^fheZk(�Na^�i^kbZib\Ze�
kZ]bh`kZia� lahpl� Z� ]^^i'l^Zm^]� =eZll� CC� \hfihlbm^�
k^lmhkZmbhg�"@b`nk^�-Z#(�;_m^k�ma^�_hkfZmbhg�h_�ma^�Z\\^ll&�
-�khhm�\ZgZel�"mph�[n\\Ze�Zg]�hg^�iZeZmZe#�p^k^�_hng](�;ee�
-�khhm�\ZgZel�p^k^�ik^iZk^]�pbma�Z�lbg`e^�QZo^Ig^�Ahe]�
JkbfZkr�,/)*1�ɗe^�Z_m^k�laZibg`�ma^�\Zki^m�nlbg`�lmZbge^ll�
lm^^e�E'ɗe^l�Zg]�JkhAeb]^k(�@b`nk^�-[�lahpl� ma^� k^lnem�h_�
ma^� mk^Zmf^gm� Z_m^k� ma^� `eZll� ɗ[^k� ihlm� Zg]� \hfihlbm^�
k^lmhkZmbhg(
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CONCLUSIONS
Na^� ]^lb`g� Zg]� li^\bɗ\bmr� h_� ma^� f^mZeenk`b\Ze�

ikh]n\mbhg� h_� QZo^Ig^� Ahe]� mhhel� ikhob]^� bg\k^Zl^]�
^_ɗ\b^g\r� h_� \nmmbg`� ma^l^� ɗe^l&� Zl� p^ee� Zl� ma^bk� ab`a�
ɘ^qb[bebmr� Zg]� ik^o^gmbhg� h_� _kZ\mnk^� pa^g� nlbg`� Z� lbg`e^�

mhhe(�Cg�ZiikhqbfZm^er�2*'2/��h_�\ebgb\Ze�\Zl^l&�ma^�\ebgb\bZg�
hger� g^^]l� hg^�JkbfZkr�QZo^Ig^�Ahe]� ɗe^� _hk� \hfie^m^�
\ZgZe� bglmknf^gmZmbhg(� Na^�QZo^Ig^�Ahe]�JkbfZkr� \ZgZe�
bglmknf^gmZmbhg� m^\agbjn^�ikhob]^l� mak^^�]blmbg\m�\ebgb\Ze�
[^g^ɗml4�lZ_^mr&�^Zl^�Zg]�ln\\^ll�h_�^g]h]hgmb\�lnk`^kr(
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Figure 3. Radiograph before treatment (a); radiograph after treatment (b).


