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Abstract: Conventional cephalometric analysis, based on intracranial reference line SN and Frankfurt 
plan, sometimes leads to incorrect diagnostic findings and unpleasant theraputic results, especially in 
orthosurgery patients, mainly due to the instability of the mentioned references. Natural head position 
(NHP) is the standardized orientation of the head that its record in lateral cephalometric radiographs, 
provides us with extracranial references. The aim of this study is to evaluate the necessity for providing a 
lateral cephalogram in NHP for diagnosis and treatment of severe malocclusion (orthosurgery) in 
comparison with mild to moderate malocclusions. For this reason, 28 orthodontic and 26 orthosurgery 
patient’s cephalograms, in natural head position, were selected. Diagnosis and treatment planning were 
based on clinical evaluation and cephalometric analyses especially Harvold and Tweed ones. Each group, 
based on their growth pattern, was divided vertically and horizontally. The angles between SN and TH 
planes with TH (True vertical line) were measured. Then, the correlation between the angles in two 
groups and also in relation to the severity of malocclusion, were analyzed in vertical and horizontal 
directions. The results of two groups were compared by the independent t-test. The findings of this study 
showed that: 
1- The SN line was found to be more inclined than FH line and in orthodonthic patients, FH plan is a 
more reliable reference than SN.
2- In orthosurgery patients, the SN-TH and FH-TH angles were strongly different statistically.
3- Variation in SN-TH angle, in patients with vertical growth pattern, was high in both groups of 
patients.
These conclusions prove the necessity of a lateral cephalogram in NHP for all orthosurgery patients and 
those orthodontic patients with vertical growth pattern. 
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 �� )����P�F� 4���P ����J����� H� 2��F���NHP ��,	$ 

����J����� H� 2��F��� `�VP NHP @�1 U��V�� �$ 
4���� 6g�G%��"�� �*Q�+� ��,	$ ��1.

 6��$ )�Q������ 6���+	$ �$ �/����� 6���+	$  /��"�
 >�� �&����+� �"�� �� � )��+7 ��$ >���J �\���  % ���

 >G� T	1THL>G� �$  )�(SN � FH 6���+	$ ��
 )�Q�������'��  ���H)����� �� 8	�,� �(� .>�� Pf/� 

��  % ��� >�� �&��	$>��  H� 2��F��� 6���+	$ NHP

�� @���Y��>G� #� {	( �  )�(SN � FH ��+�7� 8$� 
 >G� >�V&��Q �� �*�] 6��� �+� � �'�/	�TH��+�  .��f  ��F�

�� �P�!�  '	�H >��  �� �P� �/	� ��Q��  /��"� �*Q )�
 >G� �/����� 6���+	$ FH �
/� )��,	$ 6�'	+��  Q�� H�

 >G�  $SN�� 8A�9  K	��  % ��� �����0�$  >G� ����
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 E���  % ��� �G
 @�"	"N� a���� ��Jacobson =
Jarviner � MeNamaral��� 2�1  ���� �

 >G�FH@�"	"N� a���� Lundstrom � 
f�+� �	��'%) S[=i�=i�=iq=io=in=iZ( �

 )�] @�"	"N� _����$ >	'h+(Proffit  $ ���$  ,	+( 
 �"	"9 �"�� >G� � (TH) �J� � ��1  Q�� 

 H� ��,	$ �G	0 8Y�F� >��o�1�$  Q�� =  ��J�( �� 

2H�����$  % )�	J )�'
�SN� �� `�K���1= 8Y�F� >�� ���$ 
��	J ��� �\���)Si .(

�$$ a���� _���   $  Q�� �$ r	"N� >�� �� 2��] ���
 >	&��	� 6�V	�TH-SN W( � �/����� 6���+	$ �� W( 

 #�����P�F� .	NO� �*Q ��$�? ��7 =)�Q������ 6���+	$
 >G�SN��
� �'	$ U	� 8$� �O	R,� 2��F��� )��$ .

^]���� *����" $V=/�� *�� \�: �� ����3 $!��� �����_, THL$=�2,�� *������ �� ) ��2&,=MN(

��_�SN-THGn-SNFMASGO-NMEFH-TH
SN- TH-n�q/[**Z[�/[*�iZ/[l[[o/[l
GOGN-SNn�q/[**looo/[**q�o/[l**SSS/[
FMAZ[�/[*ooo/[**lnnS/[l**SZ�/[
SGO- NME�iZ/[lq�o/[l**nnS/[l**lSq�/[
FH-TH[[o/[lSSS/[SZ�/[Sq�/[ll

*�'�� ^�
��� �9 �� ���[n/[**�'�� ^�
���  �9 �� ���[i/[

]�� *����" $V=/�� *���� \�: �� ����3 $!��� �����_, THL������,�� *������ �� ) ��2&,=Ma(

��_�SN-THFH-THGOGN-SNFMASGO-NME
SN- THlqq�/[**Z[n/[*Zq[/[*Z[Z/[l*
FH-THqq�/[**lSo[/[SZ�/[SZo/[l

GOGN-SNZ[n/[*So[/[l�qZ/[**�i�/[l**
FMAZq[/[*SZ�/[�qZ/[**l��[/[l**

SGO-NMEZiZ/[l*SZo/[l�i�/[l**��[/[**l

*�'�� ^�
����9 �� ���[n/[**�'�� ^�
���  �9 �� ���[i/[

 5#2�b]$V=/�� *���� �� *����"  \�: �� $G�� $!��� �����_, THL$=�2,�� *������ �� ) ��2&,=MN(

��_�SN-THFH-THDIFJAW
SN- THl[[o/[li�S/[
FH-TH[[o/[lli�S/[

DIFJAWi�S/[i�S/[ll

c]$V=/�� *���� �� *����"  \�: �� $G�� $!��� �����_, THL������,�� *������ �� ) ��2&,=Ma(

��_�SN-THFH-THDIFJAW
SN- THlqq�/[l*�i�/[l
FH-THqq�/[*liq�/[l
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ZZ

DIFJAW�i�/[liq�/[ll

*�'�� ^�
���  �9 �� ���[i/[

5#2�d]������,�� # $=�2,�� *������ $!4 �=
�G� 

��_�9#�O��2&, �V����±���&� >��f�����&� ��.�
)�Q������Soo�o�/Z±�ZoS/o�Si[/[

FH-TH
�/�����S�o�qq/S±�S�o/iZ��n/[

)�Q������SoSq��/o±�ZoS/�S�io/i
SN-TH�/�����S�S�no/�±Sn[[/ooSS�

(1) TH-SN                (2) TH- FH                (3) Maxillary Length (TM to lower ANS)

(4) Mandibular Length (TM to Pog)          (5): Mandibular plane Angle (SN-GOMe)

(6) FMA                   (7) IMPA                  (8) FMIA
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