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���� 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- 

�����  ����F  *��2���  ��2	(� �  /��f�0����  ;�2���� 

A��� @ � ����d� �� UPJO �� ���2	(� � ����������	
 

�������( �	>4- �(  ���)14(.    

�� ��0�e( � *�( O�	� _2� �	?5 �� 3������  M��( 

���� ����������	
 ���(������ 2/18  ���.������� � 

6��� 1��- �?@ �� :5MF� � UPJO  �	>�4-  ��( ��� .

1���� *����() ���2\ ���
 �� �
���L� ���L�� ���� O���P�( 

�( �����S *�0� �� �@�� �� 9�@M'� �(��  ��5�  *A��� 

�L2
� 
 ���� . 1���  O�	��  ����F  *��`!M(  3��	�  ��� 
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���0�- ����� .���� ���`� ���( *����� <�����- <���=�� 

����������� ����
 B������ 3������	��� �� M���( ���� 

����������	
 ���������( ���� ���
 T	U��4- ���2	(� *�� 

�F��! �� B�� B��  :�S ��  *��0�-  <���F�  ���d�p�( �� 

;���� ��\ z��( �5 3�(�  T	U�4-  _2��  ��	?5 �� 
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6��� 1��-  �� ����(18 � 15  �.��*O�	�   8�	-�- ��� 

������( ���� ���	���?5�v��
 � ������@ ����� ������ .
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/� *���( O�	� �^	\�� �� 1�� 3��� 	� ����.  

1	0��  ���0�e( ��  ��5  1�����  ��2	(�  ���4�� � *���� 

������( ���� Rickwood  �Reiner ����� ���5 �� B���� 
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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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