
������������� 	3�(��>A>BH:A��:G<>H>��������������
��

���

�*!+!+*/%'��"'%(("*!%-)"!"��0((�*:(�*��8* "(��%'"(��%/�*20)��*./-8)�*(�-:*�5*"�
4:'�*��"/�(8-&%'�1"���.�-:).�(�53"((%'("-%�������

�,)'$( (.�� .�&&/,"$��&��(��� -$"(��,)* ,.$ -�)!��)(. '*),�,3��$�% &��$.�($/'�
�(-.,/' (.-��- ��$(��(�)�)(.$���#�*$("�������

�'%)��*0-��������� �=IIEH���DG8>9�DG<�
�
����
�����
�
�� �H@>�:=>G�(HB6C<6O>�QC>K:GH>I:H>	�-G6CHA6HNDC:A�-cE�.N<JA6B6�K:��G6�IcGB6�&:G@:O>	��H@>�:=>G	�-XG@>N:�
�� �H@>�:=>G�(HB6C<6O>�QC>K:GH>I:H>	��>��!:@>BA>�>��6@XAI:H>	��C9D9DCI>�����	��H@>�:=>G	�-XG@>N:�
�
�

5����

$W@�@6C6AcCc��:@>AA:C9>GB:H>�>U>C�C>@:A�I>I6CNJB�6A6�cB96C��'>->��XG:I>AB>��:CHIGXB6CA6G�@JAA6CcAB6@I69cG��'>->�6A6�cBA6GcCcC�:A6HI>@�9:;DGB6HNDC�
HcCcGA6GcCcC	�E6HA6CB6O�U:A>@�6A6�cBcC6�<WG:�NX@H:@�DAB6Hc�C:9:C>NA:�@W@�@6C6A�6C6IDB>H>C>C�@6GB6�c@�9D�6Hc�>U>C�B:I6AXG?>@�N6EcHc�WC:BA>�7>G�
6K6CI6?�DAJ�IJGB6@I69cG��-DG@�@DCIGDAAX�BDIDG�I6=G>@A>�@JAA6CcA6C�'>->�:CHIGXB6CA6G	�:A�>A:�@JAA6CcA6C�@DCK6CH>NDC:A�E6HA6CB6O�U:A>@�:CHIGXB6CA6G�
>A:�@6G�cA6�IcGcA9c�cC96��:@>AA:C9>GB:�HcG6HcC96@>�EGDH:9XG:A�=6I6�>CH>96CHcCc�6O6AIIc�c�>U>C�@W@�@6C6A�=6OcGAc�cCcC�@6A>I:H>C>�>N>A:�I>GB:@I:9>G���C86@	�
@A>C>HN:CA:G�UD@�H6Nc96�B6G@6�K:�BD9:A�6AI:GC6I>;>C>C�7JAJC9J�J�C>I:A>@A>�B6AO:B:A:G>C�H:U>B>C9:�@6G6GHcO�@6A67>AB:@I:9>G�� XC8:A�DA6G6@	�_����
;6G@Ac�BDIDG�I6=G>@A>�'>->�:CHIGXB6Cc�6AI:GC6I>;>`C>C�B:K8JI�DA9J�J�7>A>CB:@I:9>G���D�6A�DA6G6@�NXOA:G8:�;6G@Ac�B6G@6�K:�BD9:A�6AI:GC6I>;>�7JAJC6C�
'>->� :CHIGXB6CA6GcCcC� WOC>I:A>@A:G>C>C� 9:GA:CB:H>� BXB@XC� <WGXCB:B:@I:9>G�� �C6� =:9:;	� <XCAX@� 9>�=:@>BA>�>� EG6I>�>C9:� @JAA6CcA6C� '>->�
:CHIGXB6CA6G96@>�HDC� I:@CDAD?>@�<XC8:AA:B:A:G:�9>H>EA>CA:G�6G6Hc�7>G�E:GHE:@I>;I:C�76@67>AB:@I>G���J�9D�GJAIJ96�6B6U	�@A>C>HN:CA:G� >U>C	�<XC8:A�
'>->� :CHIGXB6CA6GcCcC� B6G@6� K:N6� BD9:A9:C� 76�cBHcO� DA6G6@� WC:� Uc@6C� B:I6AXG?>@� K:� I6H6GcBH6A� WOC>I:A>@A:G>C>C� 7>A>BH:A� @6CcIA6G� >A:�
9:GA:CB:H>9>G��

*�$/�-�.73 8'("-���C9D9DCI>	�:CHIGXB6C�I6H6GcBc	�B:I6AXG?>	�C>@:A�I>I6CNJB�

�
�������

�(-.,/' (.-�'�� ��3� ($�% &�.$.�($/'��&&)3� ��$�$�� �, � /- �� !),� .# � ,)).� ��(�&� -#�*$("���$(� � .# �  &�-.$�� � !),'�.$)(� &$'$.-� )!��$�$� �&&)3-� �, �
#$"# ,�.#�(�.#�.�)!�-.�$(& --�-.  &��&&)3-��.# $,�' .�&&/,"$��&��#�,��. ,�$-���-$"($!$��(.���0�(.�" �!),�.# ��)'*& 2�(�./, �)!�,)).���(�&��(�.)'3��
�),+/ ��)(.,)&& ���  ("$( ��,$0 (��$�$� $(-.,/' (.-� $'*,)0 � .# � +/�&$.3� )!� ,)).� ��(�&� *, *�,�.$)(� �-� .# 3� , �/� � .# � $(�$� (� � )!� *,)� �/,�&�
 ,,),-��/,$("�-#�*$("��)'*�, ��.)�#�(��# &���)(0 (.$)(�&�-.�$(& --�-.  &� $(-.,/' (.-���)1 0 ,�� $.�'�3�� ��)(!/- ��$(�.# �- & �.$)(�)!�-/�#�
.# - �'�. ,$�&-��1# , �.# , ��, �'�(3��,�(���(��')� &��&. ,(�.$0 -���/,, (.&3��$.�$-�%()1(�.#�.�	
���$!! , (.��&. ,(�.$0 -�)!� ("$( ��,$0 (��$�$�
$(-.,/' (.-��, � 2$-. ����(# , (.&3��$.��) -�().�-$'*& �.)�, 0$ 1�.# ��#�,��. ,$-.$�-�)!��$�$�$(-.,/' (.-��1#$�#�#�0 �#/(�, �-�)!��$!! , (.��,�(�-�
�(��')� &-�� �# �'�$(� ")�&� $-� .)� 0$ 1� �.� .# � �/,, (.� . �#()&)"$��&� /*��. -� $(��$�$� $(-.,/' (.-� /- �� $(� ��3�.)���3� � (.�&� *,��.$� � !,)'� �(�
$(. ,�$-�$*&$(�,3�* ,-* �.$0 ���(��)(�),��(� ��.# ��$'�$-�.)�, 0$ 1�.# �*,)'$( (.�' .�&&/,"$��&��(��� -$"(�! �./, -�)!��/,, (.��$�$�$(-.,/' (.-��
, "�,�& --�)!��,�(��),�')� &��1$.#�-�$ (.$!$�� 0$� (� �!),��&$($�$�(-��

�����������(�)�)(.$�-��$(-.,/' (.�� -$"(��' .�&&/,"3��($�% &�.$.�($/'�
�
�
�
�
�
�
�
�
�
�
�
�

�

���������	�	�����������
����	�������������	�������
�����
�
�
�
�

� �



������������� 	3�(��>A>BH:A��:G<>H>��������������
��

���

�*!+!+*/%'��"'%(("*!%-)"!"��0((�*:(�*��8* "(��%'"(��%/�*20)��*./-8)�*(�-:*�5*"�
4:'�*��"/�(8-&%'�1"���.�-:).�(�53"((%'("-%�������

�,)'$( (.�� .�&&/,"$��&��(��� -$"(��,)* ,.$ -�)!��)(. '*),�,3��$�% &��$.�($/'�
�(-.,/' (.-��- ��$(��(�)�)(.$���#�*$("�������

�'%)��*0-��������� �=IIEH���DG8>9�DG<�
�
����
�����
�
�� �H@>�:=>G�(HB6C<6O>�QC>K:GH>I:H>	�-G6CHA6HNDC:A�-cE�.N<JA6B6�K:��G6�IcGB6�&:G@:O>	��H@>�:=>G	�-XG@>N:�
�� �H@>�:=>G�(HB6C<6O>�QC>K:GH>I:H>	��>��!:@>BA>�>��6@XAI:H>	��C9D9DCI>�����	��H@>�:=>G	�-XG@>N:�
�
�

5����

$W@�@6C6AcCc��:@>AA:C9>GB:H>�>U>C�C>@:A�I>I6CNJB�6A6�cB96C��'>->��XG:I>AB>��:CHIGXB6CA6G�@JAA6CcAB6@I69cG��'>->�6A6�cBA6GcCcC�:A6HI>@�9:;DGB6HNDC�
HcCcGA6GcCcC	�E6HA6CB6O�U:A>@�6A6�cBcC6�<WG:�NX@H:@�DAB6Hc�C:9:C>NA:�@W@�@6C6A�6C6IDB>H>C>C�@6GB6�c@�9D�6Hc�>U>C�B:I6AXG?>@�N6EcHc�WC:BA>�7>G�
6K6CI6?�DAJ�IJGB6@I69cG��-DG@�@DCIGDAAX�BDIDG�I6=G>@A>�@JAA6CcA6C�'>->�:CHIGXB6CA6G	�:A�>A:�@JAA6CcA6C�@DCK6CH>NDC:A�E6HA6CB6O�U:A>@�:CHIGXB6CA6G�
>A:�@6G�cA6�IcGcA9c�cC96��:@>AA:C9>GB:�HcG6HcC96@>�EGDH:9XG:A�=6I6�>CH>96CHcCc�6O6AIIc�c�>U>C�@W@�@6C6A�=6OcGAc�cCcC�@6A>I:H>C>�>N>A:�I>GB:@I:9>G���C86@	�
@A>C>HN:CA:G�UD@�H6Nc96�B6G@6�K:�BD9:A�6AI:GC6I>;>C>C�7JAJC9J�J�C>I:A>@A>�B6AO:B:A:G>C�H:U>B>C9:�@6G6GHcO�@6A67>AB:@I:9>G�� XC8:A�DA6G6@	�_����
;6G@Ac�BDIDG�I6=G>@A>�'>->�:CHIGXB6Cc�6AI:GC6I>;>`C>C�B:K8JI�DA9J�J�7>A>CB:@I:9>G���D�6A�DA6G6@�NXOA:G8:�;6G@Ac�B6G@6�K:�BD9:A�6AI:GC6I>;>�7JAJC6C�
'>->� :CHIGXB6CA6GcCcC� WOC>I:A>@A:G>C>C� 9:GA:CB:H>� BXB@XC� <WGXCB:B:@I:9>G�� �C6� =:9:;	� <XCAX@� 9>�=:@>BA>�>� EG6I>�>C9:� @JAA6CcA6C� '>->�
:CHIGXB6CA6G96@>�HDC� I:@CDAD?>@�<XC8:AA:B:A:G:�9>H>EA>CA:G�6G6Hc�7>G�E:GHE:@I>;I:C�76@67>AB:@I>G���J�9D�GJAIJ96�6B6U	�@A>C>HN:CA:G� >U>C	�<XC8:A�
'>->� :CHIGXB6CA6GcCcC� B6G@6� K:N6� BD9:A9:C� 76�cBHcO� DA6G6@� WC:� Uc@6C� B:I6AXG?>@� K:� I6H6GcBH6A� WOC>I:A>@A:G>C>C� 7>A>BH:A� @6CcIA6G� >A:�
9:GA:CB:H>9>G��

*�$/�-�.73 8'("-���C9D9DCI>	�:CHIGXB6C�I6H6GcBc	�B:I6AXG?>	�C>@:A�I>I6CNJB�

�
�������

�(-.,/' (.-�'�� ��3� ($�% &�.$.�($/'��&&)3� ��$�$�� �, � /- �� !),� .# � ,)).� ��(�&� -#�*$("���$(� � .# �  &�-.$�� � !),'�.$)(� &$'$.-� )!��$�$� �&&)3-� �, �
#$"# ,�.#�(�.#�.�)!�-.�$(& --�-.  &��&&)3-��.# $,�' .�&&/,"$��&��#�,��. ,�$-���-$"($!$��(.���0�(.�" �!),�.# ��)'*& 2�(�./, �)!�,)).���(�&��(�.)'3��
�),+/ ��)(.,)&& ���  ("$( ��,$0 (��$�$� $(-.,/' (.-� $'*,)0 � .# � +/�&$.3� )!� ,)).� ��(�&� *, *�,�.$)(� �-� .# 3� , �/� � .# � $(�$� (� � )!� *,)� �/,�&�
 ,,),-��/,$("�-#�*$("��)'*�, ��.)�#�(��# &���)(0 (.$)(�&�-.�$(& --�-.  &� $(-.,/' (.-���)1 0 ,�� $.�'�3�� ��)(!/- ��$(�.# �- & �.$)(�)!�-/�#�
.# - �'�. ,$�&-��1# , �.# , ��, �'�(3��,�(���(��')� &��&. ,(�.$0 -���/,, (.&3��$.�$-�%()1(�.#�.�	
���$!! , (.��&. ,(�.$0 -�)!� ("$( ��,$0 (��$�$�
$(-.,/' (.-��, � 2$-. ����(# , (.&3��$.��) -�().�-$'*& �.)�, 0$ 1�.# ��#�,��. ,$-.$�-�)!��$�$�$(-.,/' (.-��1#$�#�#�0 �#/(�, �-�)!��$!! , (.��,�(�-�
�(��')� &-�� �# �'�$(� ")�&� $-� .)� 0$ 1� �.� .# � �/,, (.� . �#()&)"$��&� /*��. -� $(��$�$� $(-.,/' (.-� /- �� $(� ��3�.)���3� � (.�&� *,��.$� � !,)'� �(�
$(. ,�$-�$*&$(�,3�* ,-* �.$0 ���(��)(�),��(� ��.# ��$'�$-�.)�, 0$ 1�.# �*,)'$( (.�' .�&&/,"$��&��(��� -$"(�! �./, -�)!��/,, (.��$�$�$(-.,/' (.-��
, "�,�& --�)!��,�(��),�')� &��1$.#�-�$ (.$!$�� 0$� (� �!),��&$($�$�(-��

�����������(�)�)(.$�-��$(-.,/' (.�� -$"(��' .�&&/,"3��($�% &�.$.�($/'�
�
�
�
�
�
�
�
�
�
�
�
�

�

���������	�	�����������
����	�������������	�������
�����
�
�
�
�

� �

Orhan, 2021 
 

42 

42�

G�R�� 
 XCXBXO9:	� @W@� @6C6AcCc� �ekillendirmesi için nikel 

titanyum ala�cB96C� �'>->�� XG:I>AB>� enstrümanlar 
@JAA6CcAB6@I69cG� �&8,E699:C� ����� '>->� 6A6�cBA6GcCcC�
:A6HI>@� 9:;DGB6HNDC� HcCcGA6GcCcC	� E6HA6CB6O� U:A>@�
ala�cBcC6� <WG:� NX@H:@� DAB6Hc� C:9:C>NA:� @W@� @6C6A�
anatomisinin karma�c@� 9D�6Hc� >U>C� B:I6AXG?>@� N6EcHc�
WC:BA>� 7>G� 6K6CI6?� DAJ�IJGB6@I69cG� �-=DBEHDC� ����
-DG@� @DCIGDAAX� DA6G6@� BDIDG� I6=G>@A>� @JAA6CcA6C� 7J� IXG�
:CHIGXB6CA6G	�:A� >A:�@JAA6CcA6C�@DCK6CH>NDC:A�E6slanmaz 
çelik enstrümanlar ile kar�cA6�IcGcA9c�cC96� �ekillendirme 
HcG6HcC96@>�EGDH:9XG:A�=6I6� >CH>96CHcCc�6O6AIIc�c� >U>C�@W@�
@6C6A� =6OcGAc�cCcC� @6A>I:H>C>� >N>A:�tirdi�>� NWCXC9:� G6EDGA6G�
B:K8JIIJG���=:JC<�K:�6G@����	��J �G@A:>C�K:�6G@������� 

,6�Ac@�H:@IWGünde nitelikli malzemenin seçimi, sa�Ac@�
=>OB:I>�HJCJ8JA6GcCcC�<XC9:A>@�DA6G6@�@6G�cA6�Ic�c�WC:BA>�
7>G� HDGJC9JG� ��9JA>C� K:� 6G@�� ������ �C86@	� @A>C>HN:CA:G�
UD@� H6Nc96� B6G@6� K:� BD9:A� 6AI:GC6I>;>C>C� 7JAJC9J�u 
nitelikli B6AO:B:A:G>C� H:U>B>C9:� @6G6GHcO� @6A67>ABektedir 
��XNX@WO@6C�K:� WU:G�������,E:H>;>@�DA6G6@	��C9D9DCI>@ 
tedavi özelinde �ekillendirme a�6B6HcC96�@JAA6CcA6C�@W@�
@6C6A� :CHIGXB6CA6Gc� UD@� H6Nc96� ;6G@Ac� 6AI:GC6I>;>�
76GcC9cGB6@I69cG�� XC8:A�DA6G6@	�_	
��!�,%&:�').),�.�#,$%&$�
�$�$�  (-.,7'�(:� �&. ,(�.$!$`� C>C� B:K8JI� DA9J�u 
7>A9>G>AB:@I:9>G� �=IIE���GDDI86C6A6C6IDBN�7AD<HEDI�8DB� 
H:6G8=�A67:A�)G:E6G6I>DC��,NHI:BH��� �C9D9DCI>@� '>->�
:CHIGXB6CA6GcC� @cH6� O6B6C� >U:G>H>C9:� @6N9:II>�i yüksek 
çe�itlili�in do�aA� 7>G� HDCJ8J�DA6G6@� @A>C>HN:CA:G� K:� I:B:A�
9>H>EA>CA:G� 6G6HcC96� 7>G� 7D�luk olu�67>A>G�� �J� 7D�lu�un 
@6E6CB6HcC6�>H:�@6CcI6�96N6Ac�<XC8:A�7>A<>A:G>C�E:G>ND9>@�
DA6G6@�9:GA:CB:H>�@6I@c96�7JAJC67>A>G���C6�=:9:;	�<XCAX@�
di�=:@>BA>�>� EG6I>�>C9:� @JAA6CcA6C� '>->� :CHtrümanlardaki 
HDC� I:@CDAD?>@� <XC8:AA:B:A:G:� 9>H>EA>CA:G� 6G6Hc� 7>G�
E:GHE:@I>;I:C� 76@67>AB:@I>G�� �J� 9D�rultuda amaç, 
@A>C>HN:CA:G� >U>C	� <XC8:A� '>->� :CHIGXB6CA6GcCcC� B6G@6�
veya modelden ba�cBHcO�DA6G6@�WC:�Uc@6C�B:I6AXG?>@�K:�
I6H6GcBH6A� WOC>I:A>@A:G>C>C� 7>A>BH:A� @6CcIA6G� >A:�
9:GA:CB:H>9>G� 

 
Neden NiTi ala�:)� �"'%(("*!%-)"� "*./-8)�*(�-:�

2�,:.:*!��/"- %$�"!%(%2+-� 
$W@� @6C6AcCcC� �:@>AA:C9>G>AB:H>� HcG6HcC96� @W@� @6C6Ac�

içerisinde basamak veya tekrarlayan basamak olu�umu, 
E:G;DG6HNDC� N6� 96� @6C6A96C� 9:7G>O� I6�cGB6� <>bi 
@DBEA>@6HNDCA6G� B:N96C6� <:A:7>A>G� �3JE6C8� K:� 6G@��
������ !:B� E6HA6CB6O� U:A>@� =:B� 9:� '>->� 6A6�cB96C�
üretilen endodontik enstrümanlar, e�>BA>� 7>G� @W@� @6C6Ac�

içerisinde düzle�me e�ilimindedir ve bu da kök kanal 
9JK6GA6Gc� XO:G>C9:� A6I:G6A� 7>G� HIG:H� DAJ�umuna neden 
DAB6@I69cG� � ADHH:C� K:� 6G@�� ������� �J� A6I:G6A� HIG:H>� :C�
aza indirmek ve merkezlenmi� bir �ekillendirme 
N6E67>AB:@� >U>C� :C9D9DCI>@� :CHIGXB6CA6GcC� I:B:A�
<:G:@H>C>B>� NX@H:@� :HC:@A>@I>G� �/>6C6� K:� 6G@�� �����
&DIDG� I6=G>@A>�'>->� :C9D9DCI>@� :CHIGXB6CA6GAa kök kanal 
=6OcGAc�cCcC� E6HA6CB6O� U:A>@� :A� 6A:IA:G>C:� <WG:� 6CA6Bc�
DG6C96� 96=6� 6O� @6C6A� IG6CHEDGI6HNDCJ� K:� 96=6� 6O�
�:@>AA:C9>GB:� =6I6HcC6� NDA� 6UIc�c� G6EDG� :9>AB>�tir 
� ADHH:C� K:� 6G@�� ����	� ,=DGI� K:� 6G@�� ����	� ,8=6;:G�
��	�,8=6;:G�K:�%D=B6CC������ 

 
 
Bir �e'%(("*!%-)"� "*./-8)�*:*:*� ':-:()�.:� *�.:(�

gerçekle�%-� 
)6HA6CB6O� U:A>@� 6A6�cB6� <WG:� '>->� 6A6�cBcCcC�

yüksek esneme limitlerine ra�B:C	� '>->� :C9D9DCI>@�
:CHIGXB6CA6GcC� �:@>AA:C9>GB:� :HC6HcC96� 6CHcOcC�
@cGcAB6Hc�9:BDI>K:�:9>8>� 7>G� HDGJC9JG� � JIB6CC�K:� 6D�
������ &DIDG� I6=G>@A>� '>->� :CHIGXB6CA6GcC� U6Ac�B6Hc�
HcG6HcC96� @cGcAB6Hc� I:B:A9:� >@>� �ekilde kar�cBcO6�
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