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Abstract 
Background: Deficiency in bone mineral density is an important factor for osteoporosis in 
postmenopausal women incurring severe financial burden every year on health care services. Related 
studies of osteoprotegerin (OPG) are shifting to new parameters in addition to common factors such as 
aging, menopause, lack of exercise and calcium deficiency etc. In this context, osteoprotegerin serum 
levels play an important role in the pathogenesis of osteoporosis. The purpose of this study was to 
investigate the possible relationship between serum level of osteoprotegerin and bone mineral density 
in postmenopausal women.  

Methods: 90 patients with a mean age of 61.39 years were enrolled. They were divided in two groups 
of 45 subjects with and without osteoporosis according to their medical records. Both groups were 
subjected to densitometry using DAX (Dual-energy X-ray absorptiometry). Bone mineral density 
(BMD) and T-score were determined. Fresh blood serum samples were taken for analysis of 
osteoprotegerin serum levels using the enzyme-linked immunosorbent assay (ELISA) method. To rule 
out heart diseases, they were examined by a cardiologist. Statistical analysis was done using chi-
square, t and Mann-Whitney tests. 

Findings: Bone mineral density of different parts of the body (vertebrae L2, L3, L4, trochanter, femur 
and hip bones) in normal and osteoporotic postmenopausal women was found to showed significant 
difference. Comparing the distribution of bone density status (classified as either normal or 
osteoporotic) showed a significant difference, too (P < 0.001). There was inverse relationship between 
bone mineral density of lumbar spine (r = -0.4; P = 0.002), hip (r = -0.3; P = 0.030) and femoral neck 
(R = -0.31; P = 0.020) and serum osteoprotegerin in the two groups. 

Conclusion: In this study, bone mineral density and osteoprotegerin showed an inverse relationship. 
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Dermoscopy in Determining Tumor Extension before Mohs  

Micrographic Surgery 
 

Ali Asilian MD1, Iman Momeni MD2, Mohammad Ali Nilforoushzadeh MD3 

 
Abstract 
Background: Mohs micrographic surgery (MMS) is a technique for the treatment of cutaneous 
malignancies. Subtle determination of tumor margin would end to fewer stages of surgery. Our aim 
was to compare three ways for determining tumor extension before initiation of MMS, examination 
with the naked eye, dermoscopy and curettage.  

Methods: Sixty patients with basal cell carcinoma (BCC) in head and neck area were randomized in three 
groups (curettage, dermoscopy and examination with the naked eye). Each group encompassed twenty 
patients. The total number of resection stages in MMS was recorded for each patient. Demographic data of 
the patients and the total number of resection stages in MMS were statistically analyzed. 

Findings: Based on the results of analysis of variance (ANOVA) test, there was no significant difference 
for total number of stages between three groups (P = 0.1). The Pearson correlation coefficient showed a 
direct relation between the age and resection stages (r = 0.19; P = 0.04). The chi-square test showed no 
differences between three groups regarding age, residence and radiotherapy history. 

Conclusion: This study showed that none of the studied methods is better for determining tumor 
extension before initiation of MMS. 
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�������  ����=( ������ 

A���
�� �( ��.  

9�(��F� ���(�� ����  3���� 	�  M
��(  ���  :�5M�� 

*B��-������>��� 9�����@ �� ����5M	���S �������� ���� 

1	����>0��� )mg/kg/d 10 (����� B�������5� ��-�5 

)mg/kg/d 10 (�� 9��. ��� ��� ��� /� .���� 1�� 

*3����� 	� R����(�) � ���45 ����� ���
 3-1  *A���( 

��������� �	?5 �
 6-3  A��(  �VCUG   ��
18-12 

A�( <�=�� �( ) ��16 *3.(    

���� 3��� 	�  M
��(  ���  ��
������� *������  ��2��( 

UPJO  �UVJO* 9��. �� ��+� BM
��  ���>? @ 

*�	?5 <��F�  ��!��+ � ��   1��� ��	b  *9���.  3��(�� 

�
`��I( <�=�� �( .�� �� �
 *9��. ��  �����  1��� 

3����� 	� ^��	� R����(�) � ���45 ����� ���
 3-1 *A���( 

��������� �	?5  ��
 6-3  A��( �   1>���DTPA   ��


18-12 A�( <�=�� �( .��  

:S ��  T	U�4- �  <��=��  9�(���F�  ��J	U4-  �

*���(�� �� 	� �I- ��	L	S 9�(���� ���F �( ����. 

9�( �S ��	� �� *�0�! �
 �- �F��! B�� /�  :�S 

�� ����Q� ���.  

��������� �	?5 ���� T	U4- _2� <�=�� �(  ;��� 

��	�( �( ����  T	U�4-  _2��  *��	?5  ���+�  �
	����� � 

R	� �� 2 �?	( *�
( A�� 
 �� ���� �  ���?�  ���� . A�L
��� 

���( *A���
�� :2 �� �� Z��S 5 � 5/7 ���  .  

������ 3���5��5 M
���( ���� _2��� A�L
���� *������ 

����� �� �`� �?@ /	0���
(  �����@ � �� ���=  _2�� 

<�=�� �( �� .1�� ����� �
 �(�� ����� 3�� �� �`� 

CBC )Complete blood count *(BUN   

)Blood urea nitrogen) 1	2	-������5 *(Cr  ������

Creatinine) ,������� *(Na) ,	������
S *(K *(ABG 

)Arterial blood gas) ,	���?5 *(Ca) ������ *(P *(

) ��-���� 1	0�>0)Alp   ���Alkaline phosphatase � (

Uric acid ���(�5 � � ���45 ����� � *����' 1	�� 
 

����� ����� 24  �
@���  ��� �����  �F���-� )Random (

�
�LI�. �� �`� �`?b *1	2	-��5    *9d�^��� *,	��?5

9��
	� � �	�� /���� �  ̂ �	�  ������  ���	5 ����� �� 

�`� ��+� 1	
�	�  ���� . �����  ������ 	�  ��5  �������- 

o����! ����� �� 8���� �� *�2
������ ������ � � �����   

24 �
@���� � ������ ���	p� � *3���5��5 ����� � � ����� 

�
�LI�. 6 + ���) �( �� .��	�(  ��(  �����  �����p( 

*��	�' �� B��+ 1 A�() ���.  

�S ��	� 3��� 	� �� A���
�� ��������� ��  ��	?5  ��� 
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���� ���	
� 	�
��
 �
���� ��
�� � ��� �� ���������� 	�
���
� ���� ���	 
���
���� +���,�( - 

�.��� �� �
�( � R��(�) ����� �F��-� �� 24  *�
@��� 

���� BM
�� */	0���
( �=��< �( ��  .  

��
�	q
(  ���-� *��   9���. ���  ��.�� �  ���
�	q
( 

*�
��	S 9��. �� 1	L��	( ± i��I��  ���	�(  3��	�  ��� .�� 

����- 2χ* ������ ����
�	q
( ����	5 � �� 3���(�) t* ������ 

��
�	q
( � 5 A���
�� �� .���� ����p( � �2\  *A���� �� 

3���(�) ^	0����)  :��������)Analysis of variance  ����

ANOVA (/ 5 �
��� �� . �����p( P  �
 5� �� 05/0  ��� 

3��2@ ���F �	 
� �� � �̀ ���() �
��� � �̀ �� �� . ��	?5 � 

����� ��
 ���() �� A���
�� �� <�� ��̂ �� SPSS �U�� � 16 

)version 16, SPSS Inc., Chicago, IL<�=�� ( ����.  

  

���
	 	
  

�� A���I( � B�� ��
  *������ <�=�� 285  ������  ��� 

��������	
 �������( ���( ����� ���F 
����2 �5 �� 

1�� *6 + 220 ��� )72  (��.��  ���S  ������ . ����� 

9�JU4( */	�����(� B��+ �� 2 A�() ���.  

O��� =( �� 3����� 	� �����(  *�������52 �����(   

)2/18  (�.�� M
��(  ���  _2��  ���
  ��	?5 �  ����=( 

������ �5 ����� 1�� �� *1	� 40  ����  ���S  �12  ���� 

�
�� ����� .12   M
��( ��� 	�  ���  _2�� ������  ����� 

�S ��	� ��+��( ����>� � �� *��0�e( ir! ����.  

A����� � _2� �
 �� 3�- 9 �?	( �	q
( �
( ��� . �(�� - 

_2� *�
 �� ^+ /�  ����(  ��5 ��  ����N(   *����� ����F 

���I( �� �	?5 ���. �� 21 *�� 	� _2� �� �	?5 �  s�\ 

 �� �11 *�� 	� �� �	?5 �  �����  ����F  ����� . ���
 

�� 	� *,
 _2� �� �
 �	?5 �� ,
 3�(� �2
���.  

_2�  ���
 *������ ��  ��Q2- 10  3���� 	� �� ��.�� 

M
�( �� :5M�� A�
�4( t�� �0� ��  3���� 	�  M
��( 

��  ��
������� *������  O�	��  _2��  ����! 25-20 

�.�� ���.  

�p��� � �?	(�� �Q2- �� R� �� 	�  �����  *���  ��5 3 

���( �p��� �� *��S /� ���( *���( �� /� ���( �� ��S 

���( � � *���Q� �� /� ���( A������ �� � ����( ���.  

  

���� 1. �	
��
 ����� 
��
 
����� ���� ���	�
��  ����� �	� �
 ���
�)14(  

�����	� ��  ����� �� ����� ����� �  ��	���  ����� �� ����� ����� � 24 ���	�  

()*�+  

,��+ -� 6 
��  ,��+ -�)mg/mg (8/0   

mg/kg4 < 12 -7 
��  ,��+  -�)mg/mg (6/0  

2)3 -� ��� 45   -� ,��+)mg/mg( 21/0  

67��8�  

��� 45 -� ,��+  )mg/mg( 26/0 -15/0  

2m73/1mg/ 45 <  
5 -1 ���  )mg/mg( 12/0 -11/0  

12 -5 ���  )mg/mg( 06/0 -15/0  

2)3 -� 12 ���  )mg/mg( 083/0 -002/0  

�)�� 45�:�    mg/dl glomerular filtration rate  53/0 > 2m73/1mg/ 815 <  

6�,�)�    mg/g creatinine ratio 180 >  2m73/1mg/ 140 >  

;)�*)�    mg/g creatinine ratio 75 <  2m73/1mg/ 60 <  
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���� ���	
� 	�
��
 �
���� ��
�� � ��� �� ���������� 	�
���
� ���� ���	  
���
����+���,�( - 

u��
� ����� ��
 /	0���
( �� B���+ 3  �4 A�() 

��� .6��� 1��- BM
�� *��+�(  ���� ���	�?5�v��
 .

��' 3� 
 �5 �( A�
�4( *��� ���	�?5�v��
 R	� �� 

*� 
 �� 3��� 	�  M
��(  ���  ��K��� �  A�����4	S  ���?�   

���� ����.  

������@ ������ �� �p����� � 28 ���.�� �� 3����� 	� 

�+��  ����� .  *�����@ 1��� �� 6  ���� ��  3���� 	� )15 

(�.�� ��F �� T	U4- �� � _2� 5  ���� )13  (��.�� 

:S �� �	>4- *_2� k��-� ��
�� .�� 1��  *1	�� 29   ��.��

�� 3��� 	�   :�5M�� ���\�  �13  ��.�� ��  3���M
�(  ��� 

������ �I(  B��J-�  8�0�!  ���  *��K2L0  ���\�  �����@ 

������ ;����� *�5 �0�! �� �� /� w	
 �� 3��� 	�  M
��( 

�� �K��� � A����4	S *��?�  �p���� �� ��  �����@ ������ 

��F �� �� T	U4- _2� �	?5 ��+� �����.  

��' 3� 
 �5  B���+ �� 3  A��()  *���� ��  1	�� 

3��� 	� *��0�e( ���( �Q2- /� ���(  ���0�^���v���
 � 

�� ���( ���-��
	��v	
  ���+�  ����� �  �����( �� 

���2	
�	� (A�
�4 ����L�.  

 ��23 �� 	� )58 (�.��* w	
 BM
�� /	0���
( �� 

����@ ���� �4� .6���- ����( 3���  BM
��� ��  1	�� 

3��� 	� �� �f�0�	-� ��
 *g?
U( ,
 �� /��^� �  1	�� 

57  �-67 �.�� ��� )0729/0  =P.(  

  

���� 2 .�$�� ���%�&$ '�(��)�

 � *��
� �� �
 +����$��, -��
 *� �.���/0��� �
���
�
 � 1�� *�23  

����  )  �!"��#�(  

(
��) ;�  *96/3 ± 42/4  

=!>  
,�?�  )23(9  

,*�  )77(31  

@A#B#)C� 

�D5�� @  ) ���? 
�,3��)�PUV( )5/7(3  
) �D!EB �3 FB�G ���*��UPJO(  )40(16  
) ���H� �3 FB�G ���*��UVJO( )5/12(5  

) ��,C�:�#	5-: =+IJ�VUR( )5/17(7  

�����#� ,5 )5/22(9  

�K3�� �8��#��? @  
LMH�  )85(34  
��!�  )15(6  

N!� OP�  

�)�+ QR @  )5/52(21  
�)�+ L��� @  )5/27(11  

�)�+ :� ,   )5/17(7  
���H�  )5/2(1  

-���� 
  @ N!�    *7/1 ± 6/4  

����� 
�
 "���� @�   

�5-�)C  )5/22(9  
()���� 6�,�)�  )5/62(25  
;	
 N!�  )5(2  

�,>�G  )0(0  

��)��  �J�,8#�#� ;5,?S @  

O��+ @�#M�3  )80(32  
 -� 2)3 @�#M�350 ����  )5/2(1  
 -� ,��+ @�#M�350 ����  )5(2  

@�#M�3 "�T  )5/7(3  
*  1	L��	(± i��I�� ��	�(  

PUV: Posterior urethral valve; UPJO: Ureteropelvic junction obstruction; UVJO: Ureterovesical  
junction obstruction; VUR: Vesicoureteral reflux 
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� 	�
��
 �
���� ��
�� � ��� �� ���������� 	�
���
� ���� ���	 
���
���� +���,�( - 

���� 3. (�%�
) �0����( �5-�$� 6��, '�7����
 �0�/8 � 
�9	� 1�� �
 +���:�� -��
 *� ���/0����. ;<� �� �7�= >?@ �� �A�7��=� *��
� ��  

  
�%��� � &��'	(!� 

) ��)*PUV( 

���+�� ,-	. 

�'  �%/0-

)UPJO(  

���+�� ,-	. �' 

) ��	1�UVJO(  

234
� 

5�������6�7� 

)VUR(  

��	� 

�����  
 ���	��P 

83 

9��	�!'  

@�#)*�+,U5�   )33(1  )13(2  )20(1  0  )33(3  400/0  )18(7  

@�#B��8�,U5�   )0(0  )0(0  )0(0  )14(1  )0(0  280/0  )3(1  

@�#C�,�)�#U5�   )0(0  )13(2  )0(0  )0(0  )0(0  520/0  )5(2  

@�#!)�*)�  )0(0  )0(0  )0(0  )0(0  )0(0   -  )0(0  

L�#�T @�����   )0(0  )13(2  )20(1  )29 (2  )0(0  001/0  )15(6  

�:�3 �I�?�  )67(2  )63(10  )60(3  )57(4  )67(6  015/0  )58(23  

O+ �����)3  3  16  5  7  9    40  

PUV: Posterior urethral valve; UPJO: Ureteropelvic junction obstruction; UVJO: Ureterovesical junction obstruction;  
VUR: Vesicoureteral reflux 

  

���� 4. 6��, �0����( �5-�$� B(�	 C�, �
 D	�
�� +�$ +���:�� -��
 *� ���/0����. <�; �� � �7�= 1�� *�23 >?@ �� �A�7��=� *��
� ��  

  

�%��� � 

&��'	(!�  ��)*

)PUV( 

���+�� ,-	. 

�'  �%/0-

)UPJO(  

���+�� ,-	. 

�'  ��	1�

)UVJO(  

234
� 

5�������6�7� 

)VUR(  

��	� 

�����  
 ���	��P 

83 

9��	�!'  

���:�   

)mg/dl 28 > BUN( 
0  0  0  0  0   -  0  

��,C��#U5�   

)meq/l 130 < Na( 
0  0  0  0  0   -  0  

��,C��,U5�   

)meq/l 145 < Na(  
0  0  0  0  0   --  0  

��B�+,U5�   

)meq/l 5/5 < K( 
1  1  0  1  1  41/0  4  

��*�+#U5�   

)mg/dl 8 > Ca( 
0  0  0  1  0  10/0  1  

��*�+,U5�   

)mg/dl 5/10 > Ca( 
0  0  0  0  1  10/0  1  

��C��*J,U5�    

)mg/dl 6 > P(  
  5  1    1  25/0    

��*5�:�#U3�   

)mg/dl 6 > Uric acid(  
0  0  1  1  0  32/0  2  

-:�)��   

)35/7 < pH(  
    2  1    48/0    

PUV: Posterior urethral valve; UPJO: Ureteropelvic junction obstruction; UVJO: Ureterovesical junction obstruction;  
VUR: Vesicoureteral reflux; BUN: Blood urea nitrogen 
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� ���� ���	  
���
����+���,�( - 

�� �`� R	S *�Q�) u��
� �S ��	� � 3�(�� ��  /�� 

A��� � z����
( 51 ���
�( �B����+ � 2 A���() ����� .

��' 3� 
 �5 TU4( *��� _2� 1>�  ��Q2- ��  ��

<�=�� �� 	� �� � w	
 *��� 	�  ��I-  �� @  ��!��+ 

���F ���L� .�� i�' *�L�� 33 �� 	� ��  1��� A��� � 

���(� ����Q� �� 3���  3��(��  ���  ���  3��(��  ������� 

���=- ����5 .u��
� ����Q� ���(�� �� 3��� 	� M
�( �� 

:��5M�� 1����
Q� � �� 3����� 	� M
���( ���� ���K���  �

��?� A����4	S )PUV   ���Posterior urethral valve (

1��-�� ;���   *��2\ ��
  1���  iM
���  ��2�( ���   �����

)490/0  =P(.  

  

:;'  

_2�  ��	?5 �  ����=( *������  O�	��  ����^����� �� 

3���� �5����5 ����	S A����5 ) �����18-17( .���`� �� 

*�f�0�	-� �?@ �?.� =���� _2� �� 3�5��5 ���  /�

B�� ��    *A�� @ ���' ���  ���Q\  ��?@  /��f�0����  �

*��������� *������@ /��	0���
( � /	-�S������� �	>��4- 

�(  �2
�)19(.    

����0�e( � ���( �� 3���5��5 M
���( ���� ����������	
 

�������( <�=�� �� �5 18 �.�� 3) ��  *��
  M
��(  ��� 

_2� �	?5 ����� .�� i�' *�L�� �� O�	� �`�   ��(��@

*����e� ���! <�� �� 3��� 	� w	
 �(�@ ����@  ��� 

/��	0���
( .�2
������ *1�������2� ����=�� _2��� 1���� �� 

3��� 	� ��  �����  ��.�!  ��
���  ����� ��  ���������	
 

;����� �
 *�2\ �?@ /	-�S����� ,
 {�e( ���.  

��0�e( �� � Milosevic  *������5 �� 3���> 
 �

73/19 �.�� �� 3�5��5 M
�( �� _2� *�	?5  �0��(��) 

 �2	(�� �� ���	?5  �2
�����)20(�� . ����0�e( � Bastug  �

3�����> 
 �� ���	5�- *,��
 O�	��� �����=2
�� ����
 

/�f�0���� 7/19  �.����� �5  6����  1���- 3)  ��
 �� 

:5M�� ���N( �� 80�! �	>4- �(  ���)13(.  *���.�� 

�� /� �0�p( � *����( O�	� _2�  ��	?5 ��  3��5��5 

���	�) 9dM
�� �?@ �� /�f�0���� ��   ^	\���)5/4 

 (�.�� �����)19(.   

B�� �� ��
 *�	�� ��  ���0�e( �  ������� ��  ����( 

�f�0�	(�	S� _2� �	?5 ��  3�����  <��=��  A���  ���� .

,0�@ A��� � ���J�� *3���> 
 ��0�e( �� �� �� Z�2+ 

*3����  O�	��  9dM
���  /��f�0���� �� 1/15   ��.��

|��^� ����5. O�	� BM
�� /�f�0���� ��  ��
�
�� 

�
4	� ��  �
���S  6���� �  1���-  9dM
���  9����@ �� 

*��������	
 ������ �I( B�J-�  8�0�!  ���  ��K2L0 � 

:5M�� ��� B��-����>��� .<� - 1�� *3�5��5 BM
�� 

/	0���
(  �2
���)21( .����. �.�   �� ��}�� /�?( � 

*��� 84 ~��5 M
�( �� _2� �	?5 �� ���(  ������ 

���F O�	� � ����� �?@ /�f�0���� �� 1�� �� 3�5��5 

3/14  �.��;����5 |��^� 6��� 1��- *�(�@  ������� 

����I( B����J-� 8���0�! ����� ����K2L0 � :���5M�� 

B��-����>���  ���)22(. ��0�e( �� � ����+� I( � 

3���> 
 �� ���� ^	� �Q2- 1/4  �.���� 271 �5��5 

�5 /� �� A��� � A� �0�� �?@ �� _2�  ��	?5  ��I- 
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Abstract 
Background: Antenatal hydronephrosis (AH) is found in 0.5-2% of neonates. The aim of the study 
was to assess the frequency of nephrolithiasis in infants with antenatal hydronephrosis and the risk 
factors of stone development.  

Methods: In this study, neonates with a history of prenatal hydronephrosis were enrolled during 
March 2002 until March 2012. Those with any evidence of urinary tract stone were assessed for 
infectious and metabolic risk factors of stone formation. 

Findings: From 285 studied neonates, 52 (18%) had nephrolithiasis on ultrasound studies and were 
enrolled into the study. The male to female ratio was 40 to 12. The stone diameter was 3-9 mm; only 1 
patiens had bladder stone and all other stones were located in kidneys, more in left kidney. The stone 
was observed in 10% of patients with vesicoureteral reflux (VUR) and in 20-25% of infants with 
obstructive urinary disorders. Hypercalciuria was the most common metabolic abnormality. 6 patients 
(15%) had urinary tract infection (UTI) before detection of stone and 5 (13%) had UTI after diagnosis 
of nephrolithiasis. The frequency of UTI in patients with VUR and ureteropelvic junction obstruction 
was 29% and 13%, respectively. There was no history of UTI in patients with posterior urethral valve 
(PUV) before diagnosis of nephrolithiasis. There were no infectious or metabolic risk factors in 23 
patients (58%). 

Conclusion: Urolithiasis in a common and important complication in infants with prenatal history of 
hydronephrosis. 64% of the patients had no risk factor other than hydronephrosis for stone formation. 

Keywords: Antenatal hydronephrosis, Urolithiasis, Ureteropelvic junction obstruction, Ureterovesical 
junction obstruction, Vesicoureteral reflux 
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Abstract 
Background: Psoriasis is a common dermatologic disorder, with fluctuating response to treatment. 
Considering the proven immunomodulatory effects of oral simvastatin in psoriasis, this study aimed to 
determine whether the topical form has also antipsoriatic effects. Vitamin D analogs known to be 
effective and are considered the first line of therapy in mild to moderate cases. In this study, the 
efficacy of topical calcipotriol 0.005% ointment (as a standard method of treatment for psoriasis), 
versus combination of calcipotriol plus topical simvastatin was compared in the treatment of psoriasis.  

Methods: 80 patients with symmetric psoriasis who had body surface involvement up to 20% were 
divided randomly into 2 groups. Group A were treated with calcipotriol 0.005% ointment twice daily 
and group B with calcipotriol 0.005% ointment twice daily and simvastatin 3% ointment twice daily, 
for 12 weeks. The results were evaluated by a blind dermatologist using psoriasis area severity index 
(PASI) score at baseline, 4th, 8th and 12th weeks of treatment. In a similar way, a subjective assessment 
performed by patients based on photo-evaluation at the end of the study. 

Findings: Despite a continuous reduction in PASI score in both groups, according to both physician 
(P = 0.603) and patient (P = 0.243) assessments, topical simvastatin was not statistically more 
effective than conventional treatment of psoriasis. 

Conclusion: This study indicates that topical simvastatin is not associated with significant impacts in 
the treatment of psoriasis as compared to oral form. This study indicates that psoriasis is a systemic 
disorder with variable skin manifestations. 
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)D"D :�@F� ���� .(��� ���9 %��K ) M"��"*���� ���N�mg/kg 5/0 �' ����� .(�� ����;�� O��� )� � 8/ ��8�� ����� 4	I��J �� 82� � 8/ P�"Q� (

� �����' )* 8/ 	FRS� T�+F�' ��U' ����;�� )� :0�* �'"V@� �� 82� � 8/ T�"�ICU )Intensive care unit8/ :W+S0 (. 

����� :����  )� �+V0 %������SMA  X�Y0 �� ?;�0 8I �� ($� M�Z 4�� ?�� �� .8S+F- 	/"@�� �� 82� ����;�� �' ���B[� 	
��
 	#/ 82+F0

�8SS* :/  �' ����� 4\$�S0 ����;�� �� 82� � '"/ �'�R+$� �+�* ��-��' 8��� =���3 =�"] �' � ''�� ^�S+J� %������ ?�� �' 	
��
 �ICU 

''�� ��+F�.  

:����� ��� !"  	������8SS* :/ 4	0"�
 	/"@�� 4	
��
 	
��
 	
��
 �  

  

:#�$�! 8�_0 �"5�#
. %�&&� '( �� ��)�* �()+��  #)� �*�,� ��-.* ��"�
/ �� -�0� ����� 1� �� ��-.* �III��!2� : 

��)� . %�@R]� 	;/PK �8;<
�' )#Q01393 `32 )318 :(2393-2387  

  

�����  

SMA )Spinal muscular atrophy  �� �����	 
��� (


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

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

�( ��/�� .�",  123 4��� 
����� 5�� �6�7�#� �8� ��

 9����� :"���; ���� �-#6���� 9����� ���<��=> �

?�)�� !���@	��A     B��CD7= 9���� B��E"�� 9��� B� 

 ��( 5-<� ��� �� !�6,� � 9��F< $"-� �-�(�"<�   .�"�,

  ����*"< ?�)�� �� �-G�� ���-H= ?�)�� !���@	��A 9���

�( ��	��  .�",SMA :���� �)�� ���	 ��JK  

 SMA type I )Acute infantile ?����< ����� (

Werding-Hoffmann disease  L������ $> �� �����

 �� �-�� 5� �� �7�E��6 �( &��, �N �(    ���� .�"�,

 ���	 5�� O�"-(7  � ��� ��(95    ��= $������� )S��

18 ��"D� �#� �� �N �( �( 9"< �CD7= 
�  .)77�  

 - SMA type II   ?��< ��Chronic infantile   ���

 �� �7�E�� L��� $> ��7  �=18 �( &��, �N �(   �"�,

 �V $������ W#X� �2 �( 9"< !�� .)77� 

���� #�$%& 
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 - SMA type III )Chronic juvenile   ?��< ��� (

Kugelberg-welander  L����� !"���2( �"��V ���� ����

   �� )�2� $������� �7�E��18    ��( &���, �N ��(   .�"�,

    9�"�S ��� ����	 5�� �� �<��=> � ����� 123

�A  �� ���	 5�� $������ �Z�� .��� �/��)= � �)���,

�( �)-��  9��� 
��	�� � )���� ��� � )7-C��� )7��"=

�( +� ��;[= �� ��E"�    ?�)��� �� ��-�� ���*"< ?�)�� .) �

   ��( ����* ���[�= �H= ���-H=     ��C. ��8� �� � ����	

.���)� �#6G( 

SMA type IV    ?��< ���Adult onset   $> �� ���

� �� L���� � 
�)-� �( &��, ?"� 
    9)�, � �"�,

     &"�� �� ��-�� ������ ��<��=> � 123III   � �"��

  .)���� �2��V ��C� �� �	)�� � ��� W#X�  

 
����� &"�,10-8/7  �  
��� �� ��"(000/100 

  ��6�-�% �8� �� .��� �)�� )E"=SMA    
������ 
��

Autosomal recessive    $% _�F� ��#� �� �� ���

SMN )Survival motor neuron )��7#� 
������ �� (

����, ?��"(���  
5 �( +� ) �.  

  

���� 	�
��  

 L�����; ��������15 �)���, �-;�7���, ��"���( �E�����  
  

Spinal muscular atrophy  `���=III  �� )��2� ����2 

a�A ����� 123 ��K� �NE��    �/��)�= � �)����

 �� � ��� �),7 �( �)�A 5-<� ��� b6G( �NE��  c)7�

 �� �� 
�"V ��9 �( ��� ���� 
�� �� �NE��   � ��-<�

 ��10     �"�V ��� �� $)�, )7#� � 5-<� ��� $�"= �NE��

.��� �-<�	 ���* �d#�� 
�� �� � ���� ��� �� b(��  

(�"<� ����� "�("E ��.�� �� 9��F< $"-� )�), �-�

      ��� �-��� ��#� ��� ������ e�@� ����� .�,�� !�����

SMA  `�=II  5� �� $> f��"� �4    9"�< �NE���

      ����K !�)���"#�A h"7��� ��#� ��� ����� .�"� ����

��.�� i���     .�"�� ��.��j 
�)��)��� !�����"�("E 


       ���"	 k��  � �"�� ����"�;�� ��l��� m"�  �� �����

��G( c���,�)� ���2j��( $���(� �� ���CD7= � ����#* b6

      �� ��d'( .��,�)� �#6�G( ��C. ��8� �� 5�7d� 

n6#<� � �"� �2��V �7��2(   ����-H= ?�)�� $�)��= 
� 

.�"� �-<�� a ��  

    ����*"< ?�)��� ��-��. �8� ��80    ?�)��� � )�S��

  )�. �� ���-H=40      12�3 � ��,�� o��H= )�S��

= ?�)���� !�����@	��A � ���7NE 9����� )�)��, �����-H

.), �) �G(  

 :�* �� $�(�� �H= �����Idebenone  9�"S ��

 � 12   e� �� )�2� .�"�� ����   
���	cc/kg 5   ?���

 �V �� �N7��10  � 5�)�-���� !"p(> .), @�"/= �F�*�

  
����*�� �� )2� � )���	 q��@= 
)��� )�(��A"#�"-(

r7��"-���( .), m"J�� ����� B!"�2( 
�   

����,"J�� 5���G��)7�� 
������ mg 1  B?l���)����(  

µg/kg 2  Bb���-7<mg/kg 2  � !"�<"A��A mg/kg 5/0 

  �� )���2� � @�"���/= ?"�����"���=>3   �������� ����F�*�  

.)���	 ��"-��  

 ), $��A ����� B��E�� 9�(�)*� � $"����"-�� �� )2�

    9)�( ��� ��.��j �H= �60     .��<�	 ����* ��F�*�

�)���)JN� 
� ����   � $t��C�� b(�, �,"J�� 
O2N 

)Nitrous oxide �����C� ����� (50-50  ����� ������� 

 !"��<"A��Aµg/kg 100-75  ���.��j ���V �� � �"���

�)77� b, ��"	 k�  ����� .��6� �<���� 
�  

    )�, ���� ��2�3� ����u= ����� B�.��j $���A ��

�)���)JN� 
� ���� � (), 5��A"�)    i�v* ��,"J�� 


nD7= �� �j"= �� .)���	     
���j L�/. � w"�; 
� 

 h�"�� W��7(    b��H= ?)�� ��#� �� � q��@= �����
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 �� )��2� � )�����	 ��"-��C�� B���E"E5  ���� nD7��= ���F�*�

     � w"���; �=�����. L������ ����� B
�����(2SpO   

)Blood oxygen saturation (99  
���6�� �� )S��

.), bF-7(  

 �"V �� ����� B
���6�� �� !�F-�� �� )2� �F�*� )7K

    ����, n�D� ��N7= h�C.� �� �(� B), ���,"  b(��

�      $t��C�� ��<���� �"�j� ��� ��� �"100    ��� )�S��

 B
��(2SpO    ��� � ��<�� a �� x��)= �� �����75 

 5�� �� ����� 9��� �� 5�� �� �j"= �� .)��� )S��

 ��( �8� �� b, ��� �#.�(     q���@= $��(� �� � )����

 ��). B��E�� h�"��20 �( �F�*�   B�� 5��� �� .�,y	

 �� )2� �� )���	 q��@= �N�� ��� h�"�� ��� �� ����

��� 9�)* x��)= �� 5��N�-�"z� q��@= ), �-J� ��

 �2SpO   
l����) ���2��V {v��� ���� @����96  ()��S��

.�<�� a��@<�  

   ��8� ��H= 
���6�� �� ���� �� 9)( �� �����

  ��� �#6G( ��"	 k�  $�)� np� � �<�	 ���*ICU 

)Intensive care unit ?�� ��� ������� .)��, b��F-7( (

   $�-�������� �� �#6��G( ����"	 k���  $�)��� ���.��j  

), _;�(.    

  


��  

 ���� �-���( $�������� �� ���,"J�� $���(��SMA  W��#X�

   B������ ��<��=> � 123 �#� �� �� ��� b6G(

   b�, ��� ����C. B�,"J�� 
� ���� �CD7= f��"�

�)��77�  �� ���,�� ��E�����p�  � $�@��l"��A� ����X 
��� 

�( 5�E"6��     ���� ���� ���� 5�6�( B�<�V �� .),��

�)77� b, ��8�     ���� L�)�� !��-7A"�= � � �)�'( B�  9�

     ) )7�,�� �-�,�� $������� 5��� �� 9)�( ��l"V2-1 .(

o"#� 5�7d�    (!�7��p��� � !���)�A�) !��@	>��"� 
� 

) )77� )�)G= �� ����� 123 ��� 56�(3.(  

m��@��	  $���(�� ��"��( �� ����� ����C� ���� 
��� 

 �� �-�( $������ �,"J��SMA   ��� ����  :"�; ��

�)77� b, |��( .���� �"j� ����� 
�   

)7K������ m��@	 5�     $������� ��,"J�� $��(�� 


SMA   .���� �"�j� �)77� b, �� ���D-�� $�)�Watts 

 L����; 
���25 �E����  ���� �-���( 
SMA type II  ��

     ����* �����* n���%��� ��.��j �H= �� ��� m��@	

     !"�<"A��A � b����-7DE> ��� ������ ��"( 5�� �� .�<�	

   5-�������,�y	 �� )�������2� � m"�������J��LMA   

)Laryngeal mask airway���(��� (   ���� ���,"J�� 


���(�   b��, �� � )�����	 �����*�� !"��<"A��A � b�����-7<

�)77�  .)G� ���D-�� ����� 
Watts �( ��J7G�A   )�7�

  ���TIVA )Total intravenous anesthesia  
���� (

) ��� ����7( m�� $������ 5��4.(  

Kitson     L���; �� 5���@�� ��"�( 
� $���6�  �

38 �E��  �� �-�( 
 �SMA   `��=III    .)����� m��@�	

  ���� � )��, m"��J�� !"��<"A��A � b�����-7DE> ���� �������

 W�����= � $��"��#<�@��O2N  b��, $�)��� $t���C�� ����

�)77�    $����A �� ������ .�<�� �(��� �,"J�� ����� 


 � ), ��)�� i��� �.��j2     b6�G( $�)�� )�2� ���

) )���	 _;�(5.(  

Habib  
��� �� 5���@��� ��"��( 
��� $�����6�  �

 L��;23 �E��    ��� �-��( 
SMA   `��=II   m��@�	 ��

  
������ � �"� �-<�	 ���* �d#�� 
�� �� ����� .)����

 ) 
"�������� )�)������, 
)�������)H=RLD  ��������  

Restrictive lung disease   )�)�, �"�E"6���"D�� � (

  )�, m"J�� !"<"A��A � b���-7DE> �� ����� 5�� .�,��

�(��� �  W���= �� @�� �,"J�� 
O2N  ����  $t�C�� �

  5��7j }��; �� )2� � ), ���*�� $��"#<�@�� ��mg 6 
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 ��( q��@= ���( �� 5�<�"(     B��.��j $����A �� .����	

  ��� � ��"-C�� �����ICU   ��( b�F-7(   .�"�,Habib  �

�( ��S"= $���6�      ��E����p�  ��v; ��#� �� �� )77�

 w�7-j� $������ 5�� �� $> |��( �� B5�E"6�� �� �,��

� �",  b����-7DE> W���= -    ��(� ��� !"�<"A��A  b����-7< - 

 5�E"6�� �� i��� 5G��)7�� m�� 5�@N��j B!"<"A��A

) ���	 ���* ����� O���, �� �j"= ��6.(  

Argyra    �("-6-�C�� ��E"� ��"( 
� $���6�  �

   
�� �� �� �)�77� b, �� ���D-�� $�)� 
�A"6����Al

  L���;35  �E���    ��� �-��( 
SMA   `��=III  m��@�	 

�(� �� ����� .)����   � )�, m"J�� !"<"A��A � b���-7<

�(� �� �,"J�� 
��)JN� .)���	 ��"-�� np�  � b���-7<

 W���= � !"<"A��AO2N    )�2� .��<�� �(��� $t�C�� �

 �.��j $���A ��70 �F�*�   ������ � ), iv* � ���� B
�

 �� )2�10 $> .), ��"-C�� �F�*�    ��� )����� ��S"= � 

$������ ��    ��� �-��(SMA   ��.��j 
�)��)���   
�� 

 m�� �� B
�A"6������AlTIVA   �)��77� b��, $�)���

) ���	 ���D-��7.(  

   $������� ��,"J�� �� �)77� b, |��( ��"( )7K

 �� �-�(SMA   .��� �), m��@	  

Singh  
�*> 
� $���6�  �18 �E��    ��� �-��( 


SMA  `����=III  
���� �30  ����� �� $�� ?�	"���#��

�j 
�)�)���      |y�. 
���� �("��� ��,"J�� ��� �.�

  B������ 5�� �� .)���� m��@	 B�"� �� i��� )�~"(��

   b�����-7< ���� ���,"J�� 5��G��)7��µg 60  !���-7A"�= �  

mg 100   .)���, ?���/��mg 25  
������ ?"�������"���

�E"E �(��� .), @�"/= 
��y	    $��"�#<�@�� ��� �,"J�� 


 W���= �O2N-2O  b���-7< h"E"� @�"/= �µg/kg 1 

�(��� �� .), ?�/�� w��7-( 9�"S ��  b, B�,"J�� 


 ����� �.��j .)G� @�"/= �)77�3  )�G� !"V ����

    ���� !���F-�� �� )��2� ������� �ICU   .)��, ��"-��C��

�( �� )��"� )F-2( $��NG �tA   �� �)�77� b, �� �",

  B!"�<"A��A � b���-7< 
�� �� � ��� w�7-j� ����� 5��

�E"E ) ��� ?�/�� 
��y	8.(  

Bollag  L��; 
� $���6�  �30 �E��   ��� �-�( 


SMA  `�=II      ��,"J�� ��� 5���@�� 
�)��)��� �� ��

  ������ .)���� m��@	 B�"� �("��48   $�� ?�	"�#��

     
"��� )�)�, 
������ � �"�� �d#�� 
�� �� B�,��

)SRLD  ��Severe restrictive lung disease ����  (

 5�� �� .�,�� )�), �"�E"6��"D�� �� 5G��)7�� B��"(

  !"�<"A��A �� �,"J�� i���mg/kg 2   ?"�����"��� �

mg/kg 9/0 )Rocuronium ���� np��� � )��, ?���/�� (

 $��"�����#<�@��MAC 5/0  W��������= �O2N-2O  �  

µg/kg 5/2 �E"E � �<�� �(��� b���-7<   @��� ����� 
��y	

.), ?�/�� �#6G( k�  $�)�  

 ?�/�� ���(� 5��N�-�"z� �� �)77� b, h�"�� ),

 ��N-�� ��Nerve stimulator    )�( ���train–of-four 

 ��JKTwitch �( $�G� �� �����    �"�j� ��� �(� B���

  ������ � �"�� w"; ����� $"= B5��N�-�"z� @�"/=

 ��ICU  �� )2�12    
�� ��= ����� .), ��"-C�� ����

   ����, i�#� b6G( � �@�E���% ����� 123 �� �-D 

$> .�"� ��� i#� b6G( �  )2� ��l"V 
���6�� �� �� ��

 �� )7-<�	 �/�-� � )���� ��C� ?"����"��� @�"/= ��

      
���� B$������� 5��� �� �("��� ��,"J�� 9�"S ��

�E"E    ��'= ���� � )�77� w�7-j� �)77� b, �� 
��y	

ICU ) ���	 ���* �8� )(9.(  

Liu     L���; 
�� $����6�  �41  �E���   $�� ���) 
  

66   ���� �-���( (?�	"��#��SMA  `���=IV  
�)���)���

Mammectomy    �� ������ .)����� m��@	 ��5   !���

   � i�#� ��8� �� �(� B��"� �d#�� 
�� �� �.��j �� b�*
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   ��,"J�� 5�G��)7�� 
��� .��� �-,�)� �#6G( nD7=

 ���(� � !"��<"A��A   np��� � @�"��/= b�����-7<LMA 

    ���� $"������-�� ?)��� ���#� ���� ���� )��, �-��,�y	  

LMA mg 30 @�"/= ?"����"��� �E"E ����� �  
��y	

   ��(� � !"�<"A��A ��� �,"J�� .),    W����= � b����-7<

O2N-2O  .�<�� �(���30   B��,"J�� $���A �� b�* �F�*�

mg 3   ������ �,"J�� $���A �� � )���	 q��@= 5�<�"(

 �� � ��"-C�� i��� �"V �� Bb6G( $�)�ICU   b�F-7(

$> .)���	  $������ �� )���� ��S"= � SMA  `�=IV 

�)77� b, B����� �-�� 
��	�� �#� ��  ����� 
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General Anesthesia with Muscle Relaxant in a Patient with Spinal Muscular 

Atrophy Type III: A Case Report 
 

Mohammad Alipour MD1 

 
Abstract 
Background: Spinal muscular atrophy (SMA) is a group of inherited diseases due to degeneration of 
anterior horn cells of the spinal cord; it causes hypotonia, muscle weakness and atrophy. Anesthetic 
management is often difficult in patients because of the muscle changes.  

Case Report: A 15-years-old girl (42 kg) with SMA type III due to a large abscess of low back was 
candidate for surgery. The patient was anesthetized and intubated and then, were subjected to surgery 
in the prone position. Atracurium was used to facilitate intubation (5 mg/kg). After surgery, the patient 
was awake and moved to the recovery room. In the recovery room, she went under respiratory distress; 
the patient was reversed again and transferred to the intensive care unit (ICU) after full recovery. 

Conclusion: Patients with SMA are prone to delayed muscle relaxation in postoperative recovery 
room. So, as possible, one should avoid the use of muscle relaxants in this patients, and if necessary, 
lower doses must be used. 

Keywords: Spinal muscular atrophy, General anesthesia, Muscle relaxant 
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