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 ��I �� ����0 G���0 �-�#2��  ����0 6�< -��� "�� �=��� 3�'4 G��4 ����- �� 6� �
!�=� {�< .�8��� F�7� ��'�B e!�� F �� ��

!�� e ����� e!�� r�� (�< ��) e!�� �����- �`P�+� ����� �A�,� 	�Q�?%-�  �� (����C  2�
 �2 	 �@��
��  9� �� F�� ��8- �B

 .�
� F���� ��7�14-16 
 

 

••••  :���4 d��&  .�� @ �� �
=4 �Q�?%-� ����� �� 6�2 ��. F�<�7� ���C �� e!�� ���� F��� 

•••• ,��-.�) 	!��/�& 4� 	��� 	���& �,��-.�:(	!��/�& � ) ����0 "�,�� �- 6� �=T�infected �� H�#B �� (

 .� �@ �� �� 4 e!�� _ � �P��17  

•••• ) d��& 0�V�-
 '��&Direct pulp capping:(  F��� e!�� 6���� 6�< ����� �� ����� �0�� ������ ���� �-

 �Q�?%-� 6	�  � �#�T,%� �?!�� G��7B �B �� �@ �� �� 4 |�0) �#�� Breparative dentin ���� r�� 	 (

.�82�#� G��%B �� e!�� 18
 

•••• ) 	NQ/ 	
�6����&Partial pulpotomy:( e!�� �� �7a� ",��� � �5�B 	 ?!�� �P�� �� ���
�� �!�
 �
� .

F���#�4��  .��� �� F��� �� 4 �� 6	�  � �5�B ��� B �F�� F����� ������ ���� q
�B e!��19
 

•••• ) \
�. 	
�6����&Full pulpotomy(: 3���- ���<� �� �B �5�B e!�� G��- (b� �< )orifices(� �� 4  d2 ����

F��� e!�� F�8����� F��� ����� |�B ��� B 	. 19
 

•••• X����� ��� ��
�� ��VI�
 ������9
: 

- 	
���� ������9
:  _ � �P�� )2 aB �<��� ���'� 	 ��-� B H�8�
 ��� �2���� ���� _�0 �� 3�,���2 � �-�� �8���

78�d�,���	��� � .20
 

- X�I��!�(��� ������9
: �	� �� ��8,
� �� d�P� @�2��� ]2�,�21
 Strindberg   �� 6�8� �T'I  2� ���C ��

:����  
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	��������� "�#� ���$� %& 	
���� '��� �(�(�
 �)�   	���& "�#� ��*$���	�$+� ��+�    

��5	PDL   ���80 �� 3�� �"��TP��" ���80 �� �2�
 N<�- �� 3����� 6 � �
2�; ��5	 �"��� B 3�� ��"  ��5	 	

A2� ����� ���
� �- �!����� 6 � �
2�; F��� ��7� �2�
 N2��P� �2 	 F�7� dJ�- �,��� ��5	 xD'4  @� �2 	 F�� ��

 ���80 ��"�%��" ���� �� p�%+� .G�/+B ��5	 �"�8o#< �/.�� 6�</ ����� �%�� �8
� �� �72� �5��.

.��7�� U2 
B  

  

 	
���� ���
��� 5(� ��� 

 

��8�!�� 6�#8<�� "2� "2	�B �� (�<  ",P�2 ��C�B 	�"2 ,�� ��  "2 B 6��>,4� 	 "2 B Na� 9� �� ������ �D.���

 F��� �#R�� 6�< ��������<��� "2 ,�� �� ��8,
� ��  �@��
�� �� ���� �?!�� �Q�?%-� �#/0 - �7<	[�.�
� ��5��  
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	��������� "�#� ���$� %& 	
���� '��� �(�(�
 �)�   	���& "�#� ��*$���	�$+� ��+�    

  	
���� ���
��� 5(� 5( �6 �,�� ��
 

 3�
 ��E� ��1391 ���� ����� 	 ����� ������ ����	 ����� ��	�
� ��� �� 	 N��� �2 2�� ���	 ��

�8�!��(KMU)   ���80 �� �8�!�� 6�#8<�� "2	�B ��!�t%� �,7�� ���� ����� _�/0 F�:7��� ����?����� _�/0 F��7<	[�

" �� �(3&�� �$!�� �����& 012� � �� �( �� 	!��/�& �,��-.� ��
����� ����� 	�(�� ���4"  .�� ��� F��0 �� 

�� 6�#8<�� "2� "2	�B  �%� �� ��<���  � �8,'� �8�!  

� .�P @ �� 4 �
� � ���� �#8<�� �8��� �%a� 

�  .�2� @ "��
B �#8<�� �=�� �� q'B � �X�Y
 �c?
  

�  .�P @ _�A�� �82� P "2� 6�
� _�@ �� �X�Y
 �� q'B � �<��� ",P�2 6�,
�� �� i�4� 	 H�%� 6�A,%5 

� - ��h� �� ���� ]2�,� G�/+B 	 ��
!�=� �T� ��
� �/� � �� ��
�8��� �� 3	�%� ����	 ����� 	 ����� ������
 ����� .�P @ ���C 

�  .�2� @ ya7� ����� ��'�,7� �#/0 �<��� F� #< �� (�<�2��8
) U/,a� ������ 6�< �82�@ _�@ "2� ��2�� �� 

� ��� �� d2 < �82�< ��� 	 ������ 6�< �82�@ �� d2  < �'��5 gP�8� 	 ����0  � �8'� 6�<��� 6� � �A,%5 �� �
 .�� _�A�� �#8<�� "2	�B 6�
� _�@ 

� �<��� �� �D.��� �#/0  �� �!�0 6�< �'B�)LOE I ( p�. ���%� 	)LOE II( �< �82�@ �
 �P �������� 6 
 ���2��� ��56� � �>>aB F	 @ )Expert Panel( ���� F����. 

�  �<��� H�
�  � ������ 6�< �82�@ �� d2  < �� �<� ���� �#/02 q
�B ��5�� �>>aB F	 @ d )�- B ��
:�P 2b� ���C  2�  

•  7�#. D������ ��� 7��� 	�#� EF�� ��>�� ����/� 7�6�
 �� ���/��/ ��$.)11  (�C� 

• 6�h0� ���< �#/0 �,�� ����?����� ��-��- �� 6��<�:7��� _�/0 ����� �� �B �� �'B � 6��,
� 

• ��@�82�#�  ,P� ��D
 ��<� 	 ����� ����	 ������� ����� 	 ����� ����� 

• F�82�#� F���� :8<�#<� 	 ���� � �2�6 �<6 ���# ��D
 ����	 ������� ����� 	 ����� ����� 

• ��@�82�#� ��	�
� 6�< �,����� 	 ������ F�:7��� 6�< _�/0 ����� )a,8� 

• F�82�#� ����	 F�P� 	 "���B �0�#,5� 

• F�82�#� �����
 _�`� ����� ��7-  

• F�82�#� "#A�� ��?������� �2��  

• ��+� ��D
 ����?����� � I 6 A� 

• c�2� ���	 �2 2�� N��� �8�!�� F��7<	[� _�/0 ����?����� )3	�%� "2	�B( 
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	��������� "�#� ���$� %& 	
���� '��� �(�(�
 �)�   	���& "�#� ��*$���	�$+� ��+�    

 �� �>>aB F	 @ ��h0� �� d2  < q
�B �2��8
  <6  �P @ �� 4 �
� � ���� U/,a� �'85 ����� 7���c)1 ( :�� �8B��'0 �-  

1. 0 �<��� "2 ,�� H�
�  � �/.��� �7a� 9� �7<	[� �#/ 

2. ����?����� ������ 	 �>�a7B ����. �'%� ���� �o��,- �� �D.��� �82�< :�/.��� �82�<-  F�P� ����	 �� F�� ���B

 �0�#,5� "���B 	–  U�!�B1388 .�� |� a,
� 

3. �/.��� �'��5 ����0F��  7,8� �#/0 ������@ 6�8'�  � :  

4. ���� �� 9� �� �'��5 gP�8� :�/.��� �'��5 gP�8�  ��
� F�7� F���� ���� �� x�#�T,%� �7a� 9� ��
!�=� �� �- �D.���

 �� ����� 6�T� N2��P� ��P� @�2��� �� ���� N<�- ����. �R���  B "�2�� ��=
 �� ����� ����� �8��� ��� @ �� }DI�

.����� �� c� ��� ����� N<�- ������ ���� r�� �A�,� 

5. � ��/��4 :�2��8
 6 �@��- �� ��/��4 	 GR�
	 ����� ���� H ,
� �� ����� :�
� ���
�  2� �
 G��� 6 �@��- �

����?����� ������ �-� � ��/- ��  `� ���� ������ �/.��� _�A�� 6� � )
�8� �����AB(Accessibility)  ����� �

�.�� � �2����B ������� �/.��� �8��� _�A�� ��5 �����?����� �� )
�8� ����� 	 N��� 6�TB��   `� ���� ����� �82�<

U/,a� ��74� q
�B(Affordability) .  

6.  �� �<�'� :�� �8B��'0 �- �
� ���
� 2� �
 G��� �7a� 9� 6 2b� ��#
B :�/.��� �7a� 9� 6 2b� ��#
B ��/��4

 �� �<�'� ��
� F�� |� a,
� ���� �� �/.��� �7a� 9� �- �B�
!�=� ��
#5 �� (�< ��
#5 ��2Q�!��� 6���@[2	

	 ����- �� �<�'� ��
� F�� |� a,
� ���� �� �/.��� �7a� 9� �- �B�
!�=� �
��5 �� �
��5 �� 6��#�� 6���@[2

.�
� F�� |� a,
� ���� �� �/.��� �7a� 9� �- �B�
!�=� �
��5 �� (�< �
��5 �� ������ �D.��� 

�   �H�
�  �� F��� �
� �� �<� ���� 6�h0�  `� ������>>aB F	 @� 6�2��8
  p�a,��  B � �#�#;) F��

 F��#�2.�2� @ |� a,
� �<���  � �8,'� �8�!�� ��C�B ��� �� i��=� 	 (  
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	��������� "�#� ���$� %& 	
���� '��� �(�(�
 �)�   	���& "�#� ��*$���	�$+� ��+�    

 ����� ��M�-K �,�� ��
 

U/,a� ������ 6�< �82�@  "��
B "�#� �D.��� 	 ���
��2��� m���� �� G�7,� �2�< �2��8
 ���C �� �#8<�� "2� �8��� ��

��2��� 	� ��#8<�� "2� �� .���� F�#0 ���
» �� �(3&�� �$!�� �����& 012� � �� �( �� 	!��/�& �,��-.���� ����� 

	�(��  �� ���44�� D�&� « 	» �� �(3&�� �$!�� �����& 012� � �� �( �� 	!��/�& �,��-.���� ����� 	�(��  ���4

 ��7�-� D�&� « F� #< ��9  	 3	� ���
��2��� 6� � �/.���9 
��2��� 6� � �/.���_	� ���  G2l � � ���
� F�� � =�:  

 :Ep�o/ 

1( �� H��K�
 	�#� ����� 5(��+� 7� ��
�/� ��"  �� �(3&�� �$!�� �����& 0(2� � �� �( �� 	!��/�& �,��-.�

 ��� �����	�(��  �� ���44�� D�&�" R��� 	
 	V#6 	��
�� 7�Z�6 5(��+� �(4 	��
�� E2]��
 4� X�
��.  

a. �< �� G��- ���B�?!����%/- ��%-	�� 

b.  �� G��- ���B�?!��MTA (Mineral Trioxide Aggregate) 

c.  �� G��- ���B�?!��CEM (Calcium Enriched Mixture Cement) 

d. ��%/- ��%-	���< �� �+=
 ���B�?!�� 

e.  �� �+=
 ���B�?!��MTA 

f. �+=
 ���B�?!�� 6��B��8�� �2 	  ��CEM 

g. ��%/- ��%-	���< �� e!�� ��T,%� N��� 

h. � N��� �� e!�� ��T,%MTA 

i.  �� e!�� ��T,%� N���CEM 

2(  �� H��K�
 	�#� ����� 5(��+� 7� ��
�/� ��" �� �(3&�� �$!�� �����& 0(2� � �� �( �� 	!��/�& �,��-.�

 ��� �����	�(��  �� ���47�-� D�&�"  	
 	V#6 	��
�� 7�Z�6 5(��+� �(4 	��
�� E2]��
 4� X�
��.

R��� 

a. ��� B 3���- �	� 

b. !�� �� G��- ���B�?MTA 

c.  �� G��- ���B�?!��CEM 

d. ��%/- ��%-	���< �� �+=
 ���B�?!�� 

e.  �� �+=
 ���B�?!��MTA 

f. �+=
 ���B�?!�� 6��B��8�� �2 	  ��CEM 

g. ��%/- ��%-	���< �� e!�� ��T,%� N��� 

h.  �� e!�� ��T,%� N���MTA 

i.  �� e!�� ��T,%� N���CEM 
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	��������� "�#� ���$� %& 	
���� '��� �(�(�
 �)�   	���& "�#� ��*$���	�$+� ��+�    

 P�o/ �� ���� �M�-K �%6���/� 

  

P � P�o/ :  

-  �� ������ �D.��� �� j�� � ��
!�=� ",P�2 ��5"  �$!�� �����& 0(2� � �� �( �� 	!��/�& �,��-.�

 ��� ����� �� �(3&��	�(��  �� ���44�� D�&�" �Medline  i2 I ��PubMed   ��query 6�<   ����  2�

 :�P @ �� 4 �A,%5 

1. (systematic[sb] AND (("Pulpotomy"[Mesh])  
2. (Therapy/Broad[filter]) AND (("pulpotomy"[MeSH] AND permanent [Text Word]) 

3. (Therapy/Broad[filter]) AND ("Pulpotomy"[Mesh] AND apexogenesis[Text Word]) 

4. (Therapy/Broad[filter]) AND ("Calcium hydroxide"[MeSH] AND "pulpotomy"[MeSH] AND 

permanent [Text Word]) 

5. ("Calcium hydroxide"[MeSH] AND "pulpotomy"[MeSH] AND permanent [Text Word]) 

6. ("mineral trioxide aggregate" [Supplementary Concept] AND "pulpotomy"[MeSH] AND 

permanent [Text Word]) 

7. ("calcium enriched matrix" [All fields] AND "pulpotomy"[MeSH] AND permanent [Text 

Word]) 

8. (systematic[sb] AND ("Dental Pulp Capping"[Mesh])) 

9. (Therapy/Broad[filter]) AND (("Dental Pulp Capping"[Mesh] AND permanent [Text 

Word]) 

10.  (Therapy/Broad[filter]) AND ("Calcium hydroxide"[MeSH] AND "Dental Pulp 

Capping"[Mesh] AND permanent [Text Word]) 

11. ("Calcium hydroxide"[MeSH] AND "Dental Pulp Capping"[Mesh] AND permanent [Text 

Word]) 

12. ("mineral trioxide aggregate" [Supplementary Concept] AND "Dental Pulp 

Capping"[Mesh] AND permanent [Text Word]) 

13. ("calcium enriched matrix" [All fields] AND "Dental Pulp Capping"[Mesh] AND 

permanent [Text Word] 

 

-  F	D0 ��TRIP database  FQ�	 ��pulp  	The Cochrane Library   ��pulp*  �� �A,%5 ]2�,� 	 F�� �A,%5

 �2�
 "�8o#< .���� �	 � �,
� ���CClinicaltrials.gov  �� ���2 5 �� �8�!�� 6�< �2������- ",P�2 ��5 ���

 FQ�	Pulp  �A,%5 .�� 

-  �� d2  < �� ���B�?!�� �'��5 ����0 F�88- ����@ �X�T� ",P�2 ��5 F[2	 ��@Q�	 �� �A,%5 �}�P �����  � F	D0

:�P @ ���C �
!�=� ���� ����  



18 

	��������� "�#� ���$� %& 	
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1. (Prognosis/Broad[filter]) AND ("Pulpotomy/adverse effects"[Mesh]) 
2.  (Prognosis/Broad[filter]) AND ("Pulpotomy"[Mesh]) 

3.  ((("pulpotomy"[MeSH]) AND ( "Calcium Hydroxide/adverse effects"[Mesh] OR "Calcium 

Hydroxide/poisoning"[Mesh] OR "Calcium Hydroxide/toxicity"[Mesh]))) - Limits: 

Prognosis/ Therapy/ Etiology 

4. "mineral trioxide aggregate" [Supplementary Concept] AND "Tooth 

Discoloration"[Mesh] 

5. ("Calcium hydroxide"[MeSH] AND "pulpotomy"[MeSH] AND  “internal root resorption” 

[Text word]) 

6. ("Calcium hydroxide"[MeSH] AND "pulpotomy"[MeSH] AND  "Dental Pulp 

Calcification"[Mesh]) 

7. ("Calcium Hydroxide"[Mesh]) AND "Dental Pulp Calcification"[Mesh] 

8. (calcification AND "pulpotomy" [MeSH]) AND "Calcium Hydroxide"[Mesh] 

9. ("calcium enriched matrix" [All fileds] AND "pulpotomy"[MeSH] AND adverse effect[Text 

Word]) 

10. ("calcium enriched matrix" [All fileds] AND "adverse effects" [Subheading]) 

 

9��Q
 7� a���
 E�MTA Root   Angelus MTA  

 �� 3��
  < 6� � �A,%5 6[B� ,
� �� �- "2� �� �5�B ��query  _�0"mineral trioxide aggregate"   -l �	��

 �� F���,
� �� �-�� �A,%5 �A�,� 	 �� F���,
� �� 6��AB m��ProRoot MTA®  ���� F�� �P�2 �8�!�� ��
!�=� ��

 �- �� �,P @ ��#>B ���#� 	� ��h� �� �5�B ��MTA ) ��� 2�Root MTA) �/2� � 	 (Angelus MTA ������ �� (

 �� ���7� 6[B� ,
� �� �F�� 3 ,8- �8�!�� �2������- ���� �� �A,%5PubMed  ��� 	Google  9� �
� � ��5 �

 �� ���� "2� �7a��� �@��
�� �Q�?%-� ����� 6�< ����� �#2�� F���  .�P @ ���C ���   

  

 :" � P�o/  

-  ������ �D.��� �� j�� � ��
!�=� ",P�2 ��5" �(3&�� �$!�� �����& 0(2� � �� �( �� 	!��/�& �,��-.�

 ��� ����� ��	�(��  �� ���47�-� D�&�" �Medline  i2 I ��PubMed  ��query  �� 4 �A,%5����  2� 6�<

 :�P @ 

1. "pulpotomy"[MeSH] AND permanent [Text Word] 
2. systematic [sb] AND ("Root Canal Therapy"[Mesh]) 

3. (systematic[sb] AND (("Pulpotomy"[Mesh]) 
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4. ("mineral trioxide aggregate" [Supplementary Concept] AND "pulpotomy"[MeSH] AND 

permanent [Text Word]) 

5. ("calcium enriched matrix" [All fileds] AND "pulpotomy"[MeSH] AND permanent [Text 

Word]) 

6. "Dental Pulp Capping"[Mesh] AND permanent [Text Word] 

7.  (systematic[sb] AND ("Dental Pulp Capping"[Mesh])) 

8. ("mineral trioxide aggregate" [Supplementary Concept] AND "Dental Pulp 

Capping"[Mesh] AND permanent [Text Word]) 

9. ("calcium enriched matrix" [All fileds] AND "Dental Pulp Capping"[Mesh] AND 

permanent [Text Word]) 

 

-  F	D0 ��TRIP database  FQ�	 ��pulp  	The Cochrane Library   ��@Q�	 ��pulp*  ]2�,� 	 F�� �A,%5

 �2�
 "�8o#< .���� �	 � �,
� ���C �� �A,%5Clinicaltrials.gov 2 ��5 ��� �� �8�!�� 6�< �2������- ",P�

 FQ�	 �� ���2 5Pulp  .�� �A,%5 

-  �
!�=� ���� ���� �� d2  < �� ���B�?!�� �'��5 ����0 F�88- ����@ �X�T� ",P�2 ��5 ���� F[2	 ��@Q�	 �� �A,%5

:�P @ ���C  ��72� ����� ��� 	  

1. ((Prognosis/Broad[filter]) AND ("Pulpotomy/adverse effects"[Mesh]) 
2.  (Prognosis/Broad[filter]) AND ("Pulpotomy"[Mesh]) 

3.  ((("pulpotomy"[MeSH]) AND ( "Calcium Hydroxide/adverse effects"[Mesh] OR 

"Calcium Hydroxide/poisoning"[Mesh] OR "Calcium Hydroxide/toxicity"[Mesh]))) - 

Limits: Prognosis/ Therapy/ Etiology 

4. "mineral trioxide aggregate" [Supplementary Concept] AND "Tooth 

Discoloration"[Mesh] 

5. ("Calcium hydroxide"[MeSH] AND "pulpotomy"[MeSH] AND  “internal root resorption” 

[Text word]) 

6. ("Calcium hydroxide"[MeSH] AND "pulpotomy"[MeSH] AND  "Dental Pulp 

Calcification"[Mesh]) 

7. ("Calcium Hydroxide"[Mesh]) AND "Dental Pulp Calcification"[Mesh] 

8. (calcification AND "pulpotomy" [MeSH]) AND "Calcium Hydroxide"[Mesh] 

9. ("calcium enriched matrix" [All fileds] AND "pulpotomy"[MeSH] AND adverse 

effect[Text Word]) 

10. ("calcium enriched matrix" [All fileds] AND "adverse effects" [Subheading]) 

11.  (Prognosis/Broad[filter]) AND ("Root Canal Therapy/adverse effects"[Mesh]) 

12. (Prognosis/Broad[filter]) AND ("Root Canal Therapy” [Mesh]) 
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