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���������!�������� 
• 1>.>>6:�-(�=(*(4?./(-6�34*.D-1G4+M�.;+�.-	

,?6)1G4+M�C+A.C0g
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• /+1?6/F(--7:�@+�-(�1>+13M>G17�'"�3�/6>()�
.;+�/+*+1?0Ig

• -(.4./(C69-6�/F(*(?.��*(/.456)-6�C.>(*6.?0:�
4+C(->.*6:�+1+;01>6�/3C40��

T.F?0A0C�/?7�/6.,-+1>3A.--7:�+56-MA.--7�
1>.-3:�A0H-.9(--7�=*0-50=6A�?643A.--7�6�=*+,-+	
H3�B�*+H3C6--7�=.>+26H+?+,69-0I�C(I.-6HC6A�-+*	
C.?G-+D�>.�/01(-(*,69-+D�/(2(4.56D�=*0�'!"��
L�26H6+?+,69-+D�>+940�H+*3�6--(*A.567�>+A1>+D�
40840�H/6)1-MB>G17�.A>+-+C-+M��10C=.>09-+M�
6�=.*.10C=.>09-+M��>.�1+C.>09-+M�-(*A+A+M�
101>(C.C0��N0C=.>09-6�-(*A+A6�A+?+4-.�=*+I+	
/7>G�9(*(H�A(*I-6)�6�-0F-6)�;*0F+A6�-(*A0��h&	
h����6�=6/9(*(A-0)�-(*A��h��	i����].*.10C=.	
>09-.� 6--(*A.567�A6/;3A.B>G17�H.�/+=+C+,+M�
;?34.M9+,+��A6/�1>*.A+I+/3�/+�1(?(H6-4+A+,+�
43>.�>+A1>+D�40840��6�>.H+A0I�1=?.-I-69-0I�-(	
*A6A��/6?7-4.�>+A1>+D�40840�-0F9(�1(?(H6-4+A+,+�
43>.���N>.>(A0)�-(*A����	�#��H.;(H=(93B�1+C.>09	
-3�6--(*A.56M�>.H+A+,+�/-.�6�H+A-68-G+,+�.-.?G	
-+,+�126-4>(*.�J#:�&:�#K��E.4+F�3�1>6-56�40840�
H-.I+/7>G17�-(*A+A6�A+?+4-.�A6/+C6:�74�(->(*.?G	
-.�-(*A+A.�101>(C.:�@+�14?./.M>G17�H�=6/1?0H+	
A+,+��j()1-(*.��6�CO7H+A+	4084+A+,+��W3(*;.I.��
1=?(>(-G:�746�*(,3?MM>G�C6F1(,C(->-0)�*3I�408	
40�J#:�#K�

 �H/+*+A0I�/6>()�AC61>�408(9-04.�=*+13A.B>G	
17�H.�/+=+C+,+M�=(*01>.?G>09-0I�14+*+9(-G�6�/+	
17,.B� .C=3?0� =*7C+D� 40840�� ]*7C.� 4084.�
�H.=+A-MB>G17�4.?+A0C0�C.1.C0:�DD�1>6-4.�*+H>7	
,3B>G17:�@+�1=*090-7B�=+/*.H-(--7�93>?0A0I�
*(5(=>+*6A�� -.1?6/+4�5G+,+�*(2?(4>+*-+�*+H1?.	
;?MM>G17�A-3>*68-6)�.-.?G-0)�126-4>(*�6�CO7H0�
>.H+A+,+�/-.��*(4>+.-.?G-0)�,.?GC6A-0)�*(2	
?(41�:�@+�/.B�HC+,3�AC61>+A6�=*7C+D�40840�*3I.	
>017�A�.-.?G-0)�4.-.?��k(�A04?04.B�1A6/+C(�A6/	
93>>7�=+>*(;0�A�/(2(4.56D��L.A/740�1+C.>09-6)�
6--(*A.56D�H+A-68-6)�.-.?G-0)�126-4>(*�6�?+;4+	
A+	*(4>.?G-6�CO7H0�*+H1?.;?7M>G17�/+;*+A6?G-+�
A�1+56.?G-+�=*0/.>-0)�9.1�J#:�#K��L.�+/-+9.1-+,+�
/+A6?G-+,+�14+*+9(--7�CO7H6A�F0A+>.�6�/6.2*.,C0�
A-3>*68-G+9(*(A-0)�>014�H*+1>.B:�@+�=+10?MB�
=(*01>.?G>043�40840�6�=*0HA+/0>G�/+�/(2(4.56D�
J#K��T.*>+�A6/H-.90>0:�@+�A�1>.-6�1=+4+M�H/.>	
-61>G�3>*0C3A.>0�A0=+*+F-(--7�-.�
�<$�S�H.	
?(F0>G�A6/�14+*+>?0A+D�H/.>-+1>6�A-3>*68-G+,+�
126-4>(*.��l>F(:�1(-1+*-(�1=*0)-7>>7�6�4++*/0	
-+A.-0)�*3I�AC61>3�40840�B�4?M9+A0C0�26H6+?+	
,69-0C0�90--04.C0:�@+�H.;(H=(93M>G�-+*C.?G-3�
23-456M�.-+*(4>.?G-+D�H+-0��]*+>(�=+*38(--7�
;3/G	74+,+�H�50I�4+C=+-(->6A�C+F3>G�=*0HA(1>0�

/+�=+*38(--7�26H6+?+,69-+D�/(2(4.56D:�H.4*(=6A�
6�-(>*0C.--7�J��K�

'()*+,(--.�/0123-4567�408(9-04.�A�/6>()�H6�
1=6-.?G-0C0�3*.F(--7C0�A0-04.B�A-.1?6/+4�=+	
84+/F(--7�(41>*.6->(1>0-.?G-+D�6--(*A.56D�<�1+	
C.>09-0I�6�.;+�A(,(>.>0A-0I�-(*A+A0I�8?7I6A:�
>+/6�74�6->*.C3*.?G-6�-(*A+A6�1=?(>(--7��W3(*	
;.I.�>.�j()1-(*.��H.?08.M>G17�.-.>+C69-+�6-	
>.4>-0C0��m-80C�A.F?0A0C�90--04+C:�@+�A0H-.	
9.B�4?6-69-0)�=(*(;6,�'!":�B�*6A(-G�3*.F(--7�
1=0--+,+�C+H43�6�1>3=6-G�=+84+/F(--7��L+4*(C.:�
=*0�3*.F(--6�1=0--+,+�C+H43�A0@(�C+H4+A+,+�
4+-313��?.>��conus medullaris�:�H.HA09.)�A0@(�*6A	
-7�h��:�=+84+/F3B>G17�A(*I-6)��5(->*.?G-0)��
C+>+-()*+-:�>+/6�74�>*.AC.�-.�*6A-6�A?.1-(�C+H	
4+A+,+�4+-31.�.;+�46-1G4+,+�IA+1>.��?.>��#��
��
equina�:�>+;>+�-0F9(�E��:�=*0HA+/0>G�/+�3*.F(-	
-7�-0F-G+,+��=(*02(*09-+,+��C+>+-()*+-.�� -.	
1?6/+4�5G+,+�A0/6?7M>G�/A.�+1-+A-6�>0=0�'!"%�
,6=(**(2?(4>+*-3��,6=(*>+-69-3��>.�.*(2?(4>+*	
-3��,6=+>+-69-3�:�A6/=+A6/-+��*01�����

 �/6>()�6H��U�/(2(4>�H.4*0>>7�-(*A+A+D�>*3;40�
-.)9.1>68(�?+4.?6H3B>G17�A�=+=(*(4+A6)�.;+�4*0	
F+A6)�/6?7-4.I:�>+;>+�*+HA0A.M>G17�AO7?6�H.4*(	
=0�.;+�.*(2?(4>+*-.�-()*+,(--.�/0123-4567��
l1+;?0A+�5(�1>+13B>G17�4*0F+A0I�1(,C(->6A����	
�#�:�746�A6/=+A6/.M>G�H.�=.*.10C=.>09-3�6--(*	
A.56M�/01>.?G-+,+�A6//6?3�>+A1>+D�40840:�=*7C+D�
40840:�.�>.4+F�A-3>*68-G+,+� 6�H+A-68-G+,+�
.-.?G-0I�126-4>(*6A��]*0�=+=(*(4+A+	4*0F+A+	
C3�3*.F(--6�=+*383B>G17�6--(*A.567�>+A1>+D�
40840:� .-.?G-0I� �A-3>*68-6)� 6� H+A-68-6)��
126-4>(*6A:�CO7H6A�>.H+A+,+�/-.:�@+:�1A+BM�9(*	
,+M:�=*0HA+/0>G�/+�DI�/01(-(*,69-+,+�14+*+9(-	
-7:�*+HA0>43�I*+-69-+,+�H.4*(=3�>.�-(>*0C.--7�
4.?3��l/-+9.1-+�A�>.40I�=.56B->6A�9.1>+�1=+1>(	
*6,.B>G17�-()*+,(--.�/0123-4567�1(9+A+,+�C6I3	
*.�A-.1?6/+4�3*.F(--7�1=6?G-0I�-(*A+A0I�1>*34	
>3*:�@+�6--(*A3M>G�+*,.-0�>.H.�� �*(H3?G>.>6�
2+*C3B>G17�=+B/-.-.�=.>+?+,67�1(9+A0A6/-+D�
6�>*.A-+D�101>(C0��L.�/.-0C0�*6H-0I�/+1?6/F(-G:�
=+*38(--7�1(9+A0=314.--7��H.>*0C4.:�-(>*0	
C.--7:�*(50/0A-6�6-2(456D�1(9+A0A6/-0I�8?7I6A��
A07A?7M>G17�A�=+-./�&�S�/6>()�6H�C(-6-,+C6B?+	
5(?(�J#:�#:��K��n.1>+>.�-(>*0C.--7�4.?3�A�56)�
4+,+*>6�=.56B->6A�/+17,.B���S:�>+/6�74�=+>*(;.�
A�101>(C.>09-6)�=*+,*.C6�+90@(--7�408(9-04.�
A0-04.B�A�;?0HG4+�$�S�A0=./46A�J��K��k(�H3C+A	
?(-+� >61-0C� .-.>+C69-0C� >.� (C;*6+-.?G-0C�
AH.BC+HAO7H4+C�C6F�50C0�101>(C.C0:�1=6?G-+M�
6--(*A.56BM�>.�.-.>+C69-+M�;?0HG461>M�+*,.-6A�
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C.?+,+�>.H.��TA.F.M>G:�@+�=.>+?+,69-6�HC6-0�
A�1316/-6I�+*,.-.I�C+F3>G�=*+A+43A.>0�=+*38(-	
-7�1(9+A0=314.--7�9(*(H�7A0@(:�A6/+C(�74�Z=(*(	
I*(1-.�1(-10;6?6H.567�+*,.-6A�C.?+,+�>.H.[:�74(�
4++*/0-3B>G17�-()*+-.C0:�@+�+>*0C3M>G�=+	
/A6)-6�.2(*(->-6�10,-.?0�A6/�*6H-0I�+*,.-6A��
l4*6C�>+,+:�*+H>7,-(--7�=*7C+D�40840�=*0�H.	
4*(=.I�3�/6>()�90-0>G�=*7C0)�>014�-.�H./-M�
1>6-43�1(9+A+,+�C6I3*.:�@+�C+F(�=*0HA(1>0�/+�DD�
6-A.,6-.56D:�,6=(*.4>0A-+1>6�C6I3*.�A-.1?6/+4�C(	
I.-69-+,+�1>01-(--7:�=+/*.H-(--7�>*0,+-.?G-+D�
H+-0�>.�+;1>*3456D�80)40�C6I3*.�)�3*(>*0��P*+	
-69-0)�H.4*(=�C+F(�13=*+A+/F3A.>017�-(>*0	
C.--7C� 1(96:� ,6=(*.4>0A-61>M� C6I3*.:� /01	
4+*/0-.56BM� 1(9+A0=314.--7:� H;6?G8(--7C�
+;OBC3�C6I3*.:�=+*38(--7C�)+,+�1=+*+F-(--7:�
*(50/0A-0C0�6-2(4567C0�1(9+A0I�8?7I6A�6�*+H	
A0>4+C�C6I3*+A+	1(9+A6/-+,+�*(2?M413�J��K��
 ��&$$�*��H.=*+=+-+A.-+�1=(56.?G-0)�>(*C6-�
Z10-/*+C�/0123-456+-.?G-+,+�A0=+*+F-(--7[�
��o�p_����
��b��b�q�����
���o���
q���/?7�=+H-.	
9(--7�5G+,+�4+C=?(413�10C=>+C6A��WA>+*0�-.,+	
?+83M>G:�@+�>.4.�=+B/-.-.�10C=>+C.>04.�=+	
>*(;3B�4+C=?(41-+,+�=6/I+/3�<�+/-+9.1-+,+�
?643A.--7�4084+A+D�>.�1(9+A+D�/0123-456D�/?7�
/+17,-(--7�(2(4>0A-+D�>(*.=6D:�3�>+C3�901?6�=.	
>+?+,6D�-0F-6I�1(9+A0I�8?7I6A�J��K�

L.?(F-+�A6/�.-.>+C69-+,+�*6A-7�4?6-69-.�10C=	
>+C.>04.�6�=*+,-+H�'!"�C+F3>G�A6/*6H-7>017��
L+4*(C.:�=6/>A(*/F(-+:�@+�A�=.56B->6A�H�3*.F(-	
-7C�-.�1.4*.?G-+C3�*6A-6�4*.@0)�=*+,-+H�=+*6A	

-7-+�H�IA+*0C0�H�3*.F(--7C�=+=(*(4+A+,+�.;+�
,*3/-+,+�A6//6?6A�I*(;>.�J�K��T+/-+9.1�.-.>+C69	
-0)�*6A(-G�461>4+A+,+�/(2(4>3�-(�H.AF/0�A6/=+	
A6/.B�1>3=(-M�6�I.*.4>(*3�-(A*+?+,69-+,+�3*.	
F(--7��  � /6>()� 9(*(H� .-.>+C+	26H6+?+,69-6�
+1+;?0A+1>6�A6/;3A.B>G17�-(*6A-+C6*-(�H*+1>.--7�
I*(;>.�>.�1=0--+,+�C+H43�<�I*(;(>�*+1>(�H-.9-+�
8A0/8(��k(�C.B�A.F?0A(�H-.9(--7:�+146?G40�=*0�
�U�-.A4+?+�/(2(4>3�2+*C3B>G17�*3;5(A.�>4.-0-.�
�74�A*+/F(-.:�>.4�6�=61?7+=(*.56)-.�:�74.�C+F(�
=*0HA+/0>0�/+�2641.56D��>(>(*0-,3��1=0--+,+�
C+H43:�@+:�1A+BM�9(*,+M:�=+,6*83B�-(A*+?+,69-0)�
1>.>31�6�4?6-69-3�10C=>+C.>043�74�-()*+,(--+,+�
408(9-04.:�>.4�6�-()*+,(--+,+�1(9+A+,+�C6I3*.:�
+1+;?0A+�A�=(*6+/0�6->(-10A-+,+�*+1>3�J#:�#:��K�

m-80C�A.F?0A0C�90--04+C:�@+�A0H-.9.B�4?6	
-643�6�=*+,-+H�'!":�B�A(?090-.�=+84+/F(--7�
�C(-6-,+5(?(:�C6B?+C(-6-,+5(?(�90���������	
��
occulta���  � *.H6� C(-6-,+C6B?+5(?(� +;+?+-40�
�1=0--+,+�C+H43:�)+,+�4+*6-56�.;+�1(,C(->0�A0=0	
-.M>G17�4*6HG�-(H.4*0>6�/3,0�I*(;56A�6�H.H-.M>G�
=+84+/F(--7�@(�.->(-.>.?G-+��].56B->0�H�C(	
-6-,+C6B?+5(?(:�74�=*.A0?+:�C.M>G�,6*80)�=*+	
,-+H�@+/+�9.1>+>0�3>*0C.--7�4.?3�=+*6A-7-+�
H�=.56B->.C0�;(H�C(-6-,+C6B?+5(?(����<#&S�=*+	
>0���<
�S:�A6/=+A6/-+��6�-0F90)�*6A(-G�3>*0C.-	
-7�1(96����<#�S�=*+>0�#&<�&S��J�:�K��T+/-+9.1�
=*0�H.4*0>0I�/(2(4>.I�-(*A+A+D�>*3;40�4?6-69-6�
10C=>+C0�C+F3>G�;3>0�A6/13>-6C0�.;+�-(H-.9-0	
C0:�.�1.C�/(2(4>�9.1>+�/6.,-+1>3B>G17�A0=./4+A+�
=6/�9.1�C.,-6>-+	*(H+-.-1-+D�>+C+,*.26D�.;+�*(->	

�#$��%��CD�E���F	��G��HI�E���		�IJ�K�L�MNO	PQJQ�P�MPQJQHQ��I�P�O����RQ��	K��	�D�SO	PK�Q	�NT	�D�	�
N�GP�J�GNU�
P�M�F	�P����EQ�QI�P���V�G�JQI�	Q�W��8�� ��X�����
R�J�J���%&'&�)�Y&Z[
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,(-+,*.26D�I*(;>.�� �9.1>0-0�/6>()�1=+1>(*6,.M>G�
;6?G�3�1=0-6:�A6/13>-61>G�=(*0-(.?G-+D�93>?0A+1>6:�
H.>*0C43�.;+�-(>*0C.--7�1(96:�.�>.4+F�10C=>+C0�
-()*+,(--+D�/0123-456D�408(9-04.��H.4*(=0�90�
-(>*0C.--7� 4.?3��� E.4+F� 6H� A64+C� C+F3>G�
HO7A?7>017�)�6-86�-(A*+?+,69-6�10C=>+C0%�.10C(	
>*67�1>+=:�HC6-0�I+/0:�CO7H+A.�1?.;461>G�3�-+,.I�
>+@+��T.*>+�H.H-.90>0:�@+�2641.567�1=0--+,+�
C+H43�C+F(�A0-04.>0�6�=*0�������bifida occulta 
J#:�:�#:��K�

].>+,(-(H�'!"�3�=.56B->6A�H6��U�C.B�-0H43�
5(->*.?G-0I�6�=(*02(*09-0I�C(I.-6HC6A%

• =+*38(--7�.2(*(->-+D�93>?0A+1>6�<�=*0HA+	
/0>G�/+�H-0F(--7�.;+�A6/13>-+1>6�A6/93>>7�-.=+	
A-(--7�=*7C+D�40840�>.�A>*.>0�=+H0A3�/+�/(2(	
4.56D:� @+� =+H;.A?7B� =.56B->.� C+F?0A+1>6�
6-656MA.>0�.4>�/(2(4.56D�1.C+1>6)-+�J�:�#:��Kg

• =+*38(--7�(2(*(->-+D�*(,3?756D�<�/0123-4	
567�(2(*(->-0I�8?7I6A��+1+;?0A+�1.4*.?G-0I�
1(,C(->6A���	�#��H-0F3B�4+->*+?G�-./�H+A-68-6C�
.-.?G-0C�126-4>(*+C�6�=+*383B�C+>+*043�/01	
>.?G-+,+�A6//6?3�>+A1>+D�40840�J�:�#:��Kg

• H-0F(--7�>+-313�126-4>(*6A�>.�4+C=?.B-13�
=*7C+D�40840�<�1=*090-7B�HC(-8(--7�>+-313�
.-.?G-+,+�126-4>(*.�>.�H-0F(--7�(?.1>09-+1>6�
1>6-40�=*7C+D�40840�A-.1?6/+4�DD�I*+-69-+,+�*+H	
>7,-(--7�.;+�,6=(**(.4>0A-+1>6g�>.4+F�H-0F3B>G	
17�.;+�A6/13>-7�H/.>-61>G�/+�.4>0A-+,+�-.>3F3	
A.--7�9(*(H�1?.;461>G�9(*(A-+D�C3143?.>3*0�
J�:�#:��Kg

• =+*38(--7�*(4>+	.-.?G-+,+�6-,6;6>+*-+,+�
*(2?(413�<�3�;6?G8+1>6�/6>()�6H��U�5()�*(2?(41�
H;(*6,.B>G17:�.?(�-(�13=*+A+/F3B>G17�(2(4>0A	
-+M�C+>+*-+M�A6/=+A6//M�9(*(H�A>*.>3�HA+*+>-+	
,+�HAO7H43��k(�1=*090-7B�C0C+A6?G-(�*+H1?.;?(-	
-7� A-3>*68-G+,+� .-.?G-+,+� 126-4>(*.� ;(H�
A6/=+A6/-+,+�4+->*+?M�H�;+43�H+A-68-G+,+�.-.?G	
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