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PELUIPERINEOLOGY

A multidisciplinary pelvic floor journal
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More-Cell-Safe

Increase Safety in Power Morcellation

The FIRST commercially available solution that demonstrates to significantly increase safety*
against cell spillage in power morcellation.

Works with various
power morcellators

P

SAFETY INCREASED
WITH CELL-TIGHT BAG

System for reduction of cell spillage during power
morcellation in laparoscopic surgery.

Feel confident with More-Cell-Safe

*Rimbach S. et al., 2015, A new in-bag system to reduce the risk of tissue morcellation, Arch Gynecol Obstet, DOI 10.1007/s00404-015-3788-9

A.M.l. GmbH . Im Letten 1 . 6800 Feldkirch . Austria . +43 5522 90505-0 . info@ami.at . www.ami.healthcare




Ot &$ 1! V14 % & | % *
B % Yttt Y ( wea #H* 11 W
Yot
& &% * ' %# $ ! ws! ws * Il B0 &Pk
$ s & #H* 1l $6 & * # ( # H!l B # *
l#  %H o o# # & # % ! Yot HBS #e # 5 1% P
ot I #
&t # $% * L % &P #logsow ¥ I % ( %#
% # *$ %P0 %* nole VI# % & ! %*
# 1l w %% * I 0! #  # # * 1 0 &%
$e P1# % & | e $ wa I# % & | %*
# *ox #e H#H ! BOo%* Ye $ @ A1 P "
& 9 Ax L o# a#r Swow #H*1l $HU%*
i Ple % & | &b $  wx $# s #H1l %™
( # # * ' % # s S * L1 6 %
# * ' #  0* .
N Gous 1 1H % & | Op Vs &1 g 1l 6 ( %#
* $ s &t ! B
& s N , w1 e
#w i W # x R
# & 4 & * 11 $)/0 # * (¥ % [ $%) & ! $
& #worool e (o= L $0 !
$ # %t # $  #wr ¥ ' 0 # % ! (e #* 11
1 g | #H1 Do #+ # * # * 0
% $
PH% * 11 * # s &% % & # | # =A
#Hlo* # # =A ' 14 %% % # &
$$' % = # #% =HA
# oo # %$ S><SHB S A I ' & $ =HA
"oy | =\ # & Bh & % # ##8%
I# %$ e+ B =A WU * s o4 gy ><SHBE
& PA A ! * %0 %% %P S # $ =6A
# *x =A O % ' ($ % s & & ws &

84;8+98+6%$9-3-A®; | /3 /;B/IWIA @A@: /623 /;3B/ 9B1A-97

<9-3+~38

+89 7/;348+./139!/6239

1/;2F :>8+8 30813 +< | 4811>6( +83+ 8.98/ <3+

Wl <H@B$9-3

A90&;91A8/-9W1IA+8. | /&3 @9;

#97 1838 &;9

A8 $9-3A

/@3 #/-98<>-3/ $>;1/;A+8. 8-98-8B/8-/

<O-338 %;5/A

.39;36 B/
| 7+%,/8390;;+9

.39,36 3/-9,
1384, OB 91;+®B' /8/=D" 3+

%

&$ 1!

o 9<=

## # &$ # %

<83+ + 97+ 3 37 +-+9 w83+ + 9+ F
" >4, AD>8+690<3 838 BM;7 +JB;/13+#;/. +=2/ %3 >8+d .3! + 97+ =A8

= +8.
3/=9;/ #/<98<+ F

1497+ / 745 BO® =B9L,+HB?/8/=+3F

=6\

=A




#O- '6,‘)>7: g 875 7< :-;-):-l-o _’:+)476)6, ©- %]:I—)4
5)6)/-5-6<7. +0:761 8-41 8) B +76<6="

>6<,)A H0: 76+ 8-418) B 1 67<+76;1 -:-, +=)*4 *A4):6-, *7,F; #0L 1 67<0- 78616 7. O Z=6)4
#0- "-8<5*-: 1;=7 -4B-:6-741A 7=6)48=*40-, ->1 -6+ Q)<67<764A+H6 Y- Do, FAD- B)FUKAT.
Y@r<:7;)+)44l )5 -65 K ;=887:<6-:> 84 @;-; +/169B-, ? KB KH6*- +=-, *A:-+76,<=+L67. O-;- 4 )5-65 #01
0); *--6367?6.7: ;75- A):;
#01 & 076 -1 )B1;,= +/6<6=; O- Z=6)4) -@4&:)U6 7. 8-:180-:)46-=74 1) 4+)=,)U6 7. #0- 174

7.8=,-6,)46-:> ,)5)/- 6 0- H)=)L6 7. ?); k-, *A 05-, "0).B%6 5 -57;)6, -+7-4*7:)<)6,
-@)6, 01 ,1-+U6?K L7 5 87:36<?7:3;

#0- 6K)48)8-: YL & )B1;= 1 8-;-6<, *A :7.-;;7: 7:6,<B <;=55):B; O +76;-6;=, ;9<5-6<76
>=4): 8)6 <5674/ A5),- 76 *-0)4 7. Q- 6<:6)L6)4"7+EA.7: Q- "< AT. ¥%=b7>)/B)4 L-);- ""% DO
6<:6)6)4" T+EA.7: 0- "<, A7.&75-6D"-@)4 -)40 ""&" )6, O- 6<:6)6)4 -k )B"T+HA " T
?0H00- ?); 0)15)6 #01 1 .74?-, *AQ- -57;)6, -+78)8-:; : :1,5)6;=55):1B; )670-: G--84A=6367?6

+76, K76 6<:;<4)4 AL 706; )6, )6F; +758):- )/ - :-4<, +I57:*] K; 6 >=47,A6) )6, *9,,-: 8)6 ;/6,:75-
76 + :-,1)6, )<H]) "3U6/D)6-+ 74, -;+BI6; 7. )6 7,<B5 -, )< 8 A074/ 1) 45 8:7>-5-6<16 8) <k 65 +=
=y 1. ->-0- H0 76 8- A1 8) B *A=<:7;)+) 44 )5 -6<:-+76; <=+I76 9= ;<6 O- [ -6-:) HA)+~8<, +76+8<0)<5=H07.
1 H=-, *A8AH0)<H+76, KI76; 7..5)6)6, &)/-6406-: / D>- ) "J< 7. Q- <->E? 7. 0:76F 7,94k ) 5)
Z: H=- 7. 60 5)4 )670-: +76, K76 ? K0 G6367? 6 -4/ AD
#0- 1;= +76+F, -; ? K0 )6 5 87:96<76/ 7H/ -, =HL6)4BK)<>- .. 75 -45B-:1B6-74/A 8:-;-63<16)6, ,1+=;T67.
H0) 46/ B/ H6H)4+);-; =6,-: O- -, ¥:;087. : -)6B
& # 0 $ # | #1

&, (9 73(:,+;,6®=0, @<:6;/, 5;, B(;®5(3"6*Q;@- ,3H, 95,65 @ 65.9:: >/0/ >B®), /,36
& </(9:;),;>,,5;/, 7 (5+;/, "6- *6),9
$ 1 "#0:0<(;,+),>,.5, (9(/Qq5 6<5(®: (5+;, (5<), (36256>5(:;, 0@6- 6@
5:,7,®+),;>,5;, >6&6B&(9 ;/, *0@ (: ;/ B, + <5+,9;/, *(9-<3>(;*/ 6-;/, 659% @/, ®
B*<(3,®, (5+;/, 95 (%/0,*;: ),*64®. 256>5(: B/, "4 (B (DC6IBH, (D 6-;/, (:;C

#/, 3F#6>50 65, 6-;/, 46:; (50 (;,+(5+F, ry*,: & </(9:; ,(9;, *,5;,96-;/, *0@/,9 0 (5
(9( >0/ :4(3:;9,;: (5+ ()0 5(9;@6-®;,, >(9)<B®B.: >/,9 B<*(5-G+469 ;/(5 7<) *X): (5+
e S G

5;/0 7(9 6-;/, *0@65, *(5-®+ (465. 6;/,2 ;/, (;®5(3 (52 ;/, -®;)(52,=9)<B®! 64 (5q #/,
l 6@3 6<9 6- %+ 9*<3 9q*<q¥ (563 -(46< :;9,;*(B+ @:*(50(5+4(5@)<@®.: ;/(; &0 i,
95* ;@ %4 ;/, ),.®B6. 6-;/, O *5<9@#/,9 (9 (364 (5@9:;(<95;: :64, 6-;/,4 >0/ ( *3(9
.4, >0 ;9 +0®5(3-66+ (5+ (9/0,*;<9 (5+6;/,9 >0/ ,34,5;: ;/(;)9. )(*2:6B, ;/, ®;,92(9(;46
27,9

#, 3F#6>5:@)6IN: 8<0, >, B/, 4®<9 6-;/, ! 64 (5q5 <3<9 ;/, .9(;46:(0;/(;>(:*9(;, +/,
9 #, (;&:708D0 ;/, 695(3 ;64(5 47® & 5*%: (5+:64, ,34,5: B4 &,:;,% <B7, 95/ (9
*0,%<9 ( $:3)06- (F5-(:/®>:;@ ®&;, B(;B5(34<:0 (9 8<0, =003

#/0 @(D , +0®5 6-;/, 65.9:: > <50, 7%H4 G, 5; 7%-,::B5(3 G ;/, 03 6- 7, 37, 5, 65. @ BG®.
(7,*q30: i<t (: 6):;, ;D . @, *6B. @<BB. @<B. @, *6B. @*6B9 *;(3:<9 , W@

5,9 :;®. ;670: >®), +,)(;, ++<IB. ;/, :,:: @5 >0/ 4<360*TIH(A@B<5+;()3 :,::B5 >0 &;, *;6
7(900(;®5 B4 ;/, (<+Q5*,

&, ®=0, @< ;6,5/ (5%, @<9:<90(3(5+*WO(3256>3+., >0/ ( +G,900+:*Q5;00 7%.94 (5+( I, <7
6-:7,(2,2 >/6(9 56; 653067GG5 3(+,9 )<; (36 >@>. ;6;, (*/

&, B62-69(H6:,,6 @<B </(9:;

B- 9 26" 6(:BW. X %-,::69 9 FHY &

-B-116-74 A 0<8 77?7 8-4B-:16-74/ AT/




*06 4@?D67DFD E6C>:?@-08J @7 AGCD:DE6?E GF-G2C A2:? 27?5

GF=G@5J7?:2
& &((W)* %

%*(& + * &%

,F=G2C A2:? :D 2? 62:8>2 D 6E:@-08] A2E9@A9JD:@-@8J
275 E62E=>67E 92G6 ?@E J6E 3667 6-F4:52E65 *9:D 4@?5:E:@?
:D AC6D6?E65 H:E9 A2:? 5FC:?8 :?E6(4@FCD6

C@F?5E96 6?:8>2 @7 GF=G2C A2:? =>JE9D 23@FFE :ED 42FD6D
275 E062E=>67ED E92E 92G6 ?@E 3667 AC@GE5 E@ 36 67764E:G6
6=>60865 @H6G6C :? 27?7 6G:56746 32065 4@7?D6?DFD
E6C>:?@-@8J 92D 3667 :?EC@5F465 0 E6C>:?@-@8JP
H:E9 2 4-62C 567:?:E:@7 2?5 F?56(DE2?5:?78 @7 GF=G2C A2:?

@?D6BF6?t=J 2 ?6H A2(25:8> E@ E96 EC62E>67E @7 GF-G2C
A2:? H2D 56G6-@A65 >2<:?8 :E 6E:@-@8J 32D65

0,+#, (7 %P 0,+#,& .% P &(
0.) (+% P

6C J62D 96 76CP2E:@P2: )@A:6E @7 ,F-GEG28:?2:
06206 )),  5:DAFDD65 OGF=G2C A2:?P 3FEE9:D :D DA>6
HO2E >:D:625:78 2 724F £96 >@DE 40>>0? 2?5 5:DEFC3:78
ACBD6?E:28 DI>AF@> :D :?E0@:E2: A2:? 5FC:28 :2E6C4QFCD6 : 6
DFABCT:4:2= 5JDA26F?:2  JDA2C6F?2:2 :D @26 @7 E96 >@DE
40>>0? 40>A:2:7E 2D0@4:2665 H:E9 DBIF2:= 5IDTF?4E:0?
—9J 92D E96 )), 49@D6? EQ 7Q4FD @2 OGF-G2L A2:2P 225
20E @2 0 JDA2CBF?:2P *96(6 206 DBGEC2: (62002 EQ F9:D
&76 :0 27 2E6>AE OTE96 )), @ 3002567 96 E6C>:70-08J
D@ FO2E :E :2G@:G6D A2:? :? 862602= 2?5 20F §?7-) A2:? 5FC:?8
“2E6C4QFCD6  ? 255:E:072= (62007 >2J 36 £ >@G6 2H2J
700> £96 =:>:£65 ADJ49Q D6IF2: 49220E25:0? @7 5IDA2C6F?:2
EQ2F AC6G2::65 J62CD 280

* * (B NEHE -

*96 4@?D62DFD E60>:70-08J @7 OAGCD:DE6?E GF=G2C
A2:? 225 GF-G@5J?:2P £23:6 92D 366? 4062665 3J FIC66 :?
E6C?2E:@72- D@4:6E:6D £96 )), 96 7E6C?2E:@72- )@4:6E]
70C *96 )EF5J @7 —@=>62R )61F2: 629 ))—) 275
F96 PF6C?2E:@?2: *6-G:4 72:? )@4:6E] 77) *96 26H E6C
>:2@:@8J H2D 249:6G65 :? 7@FC DEGAD *96 7:(DE :?G@:<G65 2
£6C>:70-08J 4@?D6?DFD 4027606746 H:E9 (GACGD6?E2E:GED @7
£96 E9C66 D@4:6E:6D 96:5 :? AC: *96? 2? 222:JD:D @7
F96 06:6G22F AF3=:D965 DEF5:6D H2D FD65 E@ 6DE23=:D9 2 =6G6-
@7 66:56?46 7@C 6249 724EQC 2DD@4:2665 H:E9 GF:G@5J?:2 *96
E6C>:?@=08J H2D 2>6?565 32065 @? 7665324< 104> >6>
360D @7 £96 D@4:6E:6D  :22::0 6249 D@4:6EIRD 3@2C5 2446AE65
£96 ?6H E6(=>:?@-08J

*96 7:72: £60>:?@-08J H2D D:>F£2?6@FD-J AF3-:D965 3J
E9066 ;@FC?2:D

* &€ )& T O %L+, (7 %

*96 E6C>:?@-@8J 5:6:56D QA6CD:DE6?E GF=G2C A2: 7R :?
E@ EH@ 42t68@C:6D GF=G2C A2:? E92E :ED 42FD6 :D <?@H? D@
EQ2E :E :D C6-2E65 E@ 2 DAG4:T:4 5:D@C56C 68 :?7-2>=>2EACJ
?60A-2DE:4 EC2F=>2E:4 :?764E:@? C6-2t65 7?6FC@-08:4 EC2F
>2F:4 :2t00867:4 275 9@C=>@72- 27?5 (GF-G@5J?:2R

”6=G:A6(: ?60-08J 9EEA  HHH A6-G:A6C:?6@-@8J @C8

N*&N & ,+H#,& %

*96 ?6H 567:?:E:@0? @7 ,F-G@5J?:2 :D OGF-G2C A2:? @7 2t
=62DE E9C66 =>@PEODR SFC2E:@? H:E9@FE 4-62C :567E:7:236
42FD6 H9:49 >2J 92G6 A@E6?E:2= 2DD@4:2E65 724E@CDP

Y (&0 & L+, & %

*96 E6C>:?@-08J TFCE96C 492(24E6C:K6D GF=G@5J?:2
32065 @7 =@42c:@? G6DE:3F-@5J?7:2  =:E60@5J?:2 8676(2-
K65 >:165 AC@G@42E:@? FA@? 4@7E24E @C DA@?E2?6@FD
E6>A@C2= A2EE6C? :?E6C=>:EE67E @C 4@?DE27E 2?5 @7D6E AC:
>20J @C D64@?52CJ

&7 £96 G2C:@FD 56DAC:AE@ACD E92E 206 :?4-F565 :? E96
E6(>:?@-08J E96 >@DE :>A@CE2?E :D :ED =@42=:K2E:@? =@42-
:K65 @C 8676C2-:K65 2?5 (6=2E:@7? E@ ACOG@42E:@? ACBG@E<65
275 DA@?E2?6@FD @7 GF=G@5J?:2  6?76(2=:K65 GF=G@5J?:2
7@C>6(=J E6C>65 (BDD6?E:2-R @C Q5JIDBDEQ6E:4R GF=G@5J?:2 27
764ED £96 H9@=6 GF=G2 2?5 :D FDF2==J DA@?E2?6@FD E :D (6
820565 2D 2 ?6FCQA2E9:4 A2:? 2?5 27764ED A@DE=>6?@A2FD2=
H@>6? >2:?7-J

? 255:E:@? E96 @?D6E @7 GF=G@5J?:2 D:8?:7:42?F=J >2EE6(D
E@ EC62E>67F @FE4@>6 #~ , E92F 92D 3667 ACGD67?E D:?46 £96
7:CDE 2EE6=>AE @7 G28:?2= A6?6EC2E:@? D E6C>65 AC:>2(] 7
#”, DE2(E65 27E6C 2 A6C:@5 @7 A2:? 766 :?E6C4@FCD6 :E :D
?2>65 0D64@7?52CIP #”, )6G62= (6D62C496CD 36-:6G6 E9Q2E
AC:>2CJ #” , :D 5:77:4F=E E@ EC62E £92? D64@?52C]

*96 D6G6C:E] @7 #7 , :D 56E60>:765 3J E96 A2E:67ERD =6G6-
@7 A2:? 5FC:?8 G28:72- :?E6(4@FCD6 5JDA2(6F?:2 FD:?8 £96
$20:2077 4C:E6C:2 #6G6= M 5IDA206F?:2 42FD6D 5:04@>7@CE
3FE 5@6D ?@E AC6G67?E D61 F2= :?2E6C4@FCD6 #6G6=  5JIDA206F
?:2 D@>6E:>6D AC6G6?ED D6IF2- :?E6C4@FCD6 #6G6=  5JD
A206F?:2 40>A-6E6-J AC6G6?ED D6IF2- :?E6C4@FCD6  @H6G6C
H967? :?E6C4@FCD6 :D ?@E AC24E:465 2 E2>A@? :?D6CE:@? >2J
36 FD65 E@ 56E6C>:76 D6G6C:EJ @7 #” , 2?5 6G2-F2t6 £96 DF4
460D @7 E96C2AJ

*96 D:8?:7:42?46 @7 56E6(>:?:?8 D6G6C:EJ @7 #” , :D E92F
96 2AAC@249 EQ@ EC62E>67E DIAF=5 36 56E6(=>:?65 244@C5:?8
E@ E96 D6G6C:EJ @7 E96 4@?5:E:0? 68 2 =6G6= 42D6D EC62E
>67E DI@F=5 ?@E :?G@-G6 DFC86CI 2 >2?J 42D6D E96(6 :D 56
E6C:@C2E:@? @7 #” , D6G6C:E] H:EQ E:>6 2?5 #7, E92E H2D
6G6= >2J 364@>6=6G6=  #60D 7C6BF6?t=J 2 =6G6= #~,
H:== DA@?E2?6@FD-J C6D@=G6 @C 364@>6 2 =6G6= :? D6G6C:EJ
? @E96C 42D6D EC62E=>67F H:== C65F46 £96 =6G6= @7 D6?D:E:G:EJ
(2E96C £927 =625:78 E@ 2 4@=>A=6E6 C6D@-FE:@? @7 E96 A2:?

*&Q N& * —F L& %

*96 >@DE :>A@CE27E :??7QG2E:@? @7 £96 E6C>:7@-08J
:D 27 2AA675:1 £23-6 *23-6  H:E9 2 =:DE @7 A@E6?E:2= 20D@
4:2E65 T24E@CD >FDAF-@D<6-6E2- ?6FC@ACQ@-:76C2E:@? 2DD@4:
2£65 4@ >@C3:5:E:6D ADJ49@D@4:2- 724E@CD 6E4 24<?@H-658
1?8 E92E GF=G@5J?7:2 =:<6=J :D ?@E @76 5:06206 3FE D6G6C2-
5:06206 AC@46DDED &?-J 76H C64@87?:K6 E96 D:8?:7:42?46 @7
E92E 02AAG?5:IP E@ E96 4@7D6?DFD E6C>:?@-@8J 3FE E9GD6
OAQE6?E:2= 2DD@4:2E65 724E@CDP 206 96-ATF= :? :567E:7J:?8 A@D




D:3-6 6E:@=@8:6D @7 GF=G@5J?:2 )@ 72C 2@ 6:@-@8J @7 GF-G@
5J?:2 92D 3667 (64@8?:K65 3J E96 )), 6746 £96 ?6H
E6C>:?@-08J C6G@-FE:@7:K65 E96 2AAC@249 E@ E96 DEF5J 2?5
>27286=>67t @7 GF-6@5J?:2 H9:49 ?@H 7665 E@ 36 :?5:G:5
F2-:K65 244@C5:?8 E@ E96 2DD@4:2E65 T724E@C *96 522 @7
6249 20D@4:2E65 724E@C :D 56£2::65 :? 2 (6467F C6G:6H 2?5
AC6D6?E65 36-GH

%" oS R B

? 17406206 :? E96 56?D:EJ @7 ?6(G6 6?5:78D :? E96
G6DE:3F=2C 6?5@56C> @7 H@=>6? H:E9 #”, 2D 4@=>A2065 E@
4@7EC@-D 92D 3667 C6A62E65-J 5@4F>67E65 *96D6 ?6(G6 675
:?8D 9266 3667 DI@H? E@ 36 ?@4:46AEACD 2?5 92G6 27 :?
4062065 567D:E] @7 £96 G2?:=@:5 C646AEGC , ( —6 92G6
DO@H? E92E E96 :?4C62D65 56?D:EJ @7 ?6CG6 7:36CD :? H@=>6?
H:E9 #”, H2D  E:>6D 8C62E6C £927 :? ?@? 27764E65 HE>
6? 2?5 H2D 2DD@4:2E65 H:E9 D:87:7:427F ;7406206 :? E96 ?F>
36 @7 =20t 46=D 2?5 568C2?F-2t65 =>2DE 46=-D H:£9:? £96
G6DE:3F=2C >F4@D2 —6 E96? 56=>@7?DEC2E65 27 :?4(62D65
DF36A:E96::2= 96A20272D6 24E:G:E] 568C27F=2t65 7C@> E96
27@C6=>67E:@765 >2DF 46=D :? E96 GO6DE:3F-2C >F4@D2 —6
TFCE96C A@DEF=2E65 E92F 9:DE2>:?6 =6F<@EC:676D 2?5 ?6(G6
8CAHES 724E@C M H9:49 206 (6-62D65 7C@> E96 568C2?7F-2t65
>2DE 46== M 427 42FD6 ?@4:46AE@C AC@=:76C2E:@? 2?5 D6?D:E:K2
E@? ? 255:E:@7 E96 96A20272D06 H9:49 42?7 5680256 E96
G6DE:3F=2C DEC@=>2 2=-@HD E96D6 24E:G2E65 2?5 AC@-:76C2E:?8
?04:46AE@CD E@ AG7?6EC2E6 EICAF89 E96 568(2565 32D6=>67E
>6=>3(276 :7E@ E96 DFAG6CT:4:2= >F4@D2- 6A:E96-:F> @7 E96
G6DE:3F=6  E 92D 3667 E96@C:K65 3] =>2?J 8C@FAD E92E 46CE2:?
8676E:4 A@-J=>@CA9:D>D >2J AC65:DA@D6 27764t65 H@=>6?
H:E9 #” , E@ 92G6 2? 612886(2E65 :?7-2=>=>2E@CJ C6DA@?D6 @C
490@7:4 :?764E:@7 H9:49 =625D EQ >2DF 46== 24E:G2E:@7 2?5
DF3D6BF6?E 7@4:46AEAC AC@=:76C2E:@7

§" "8 Wi #7HS & & $ &

6?EC2- ?6CG@FD DIDEG6=> 2-E6C2E:@?D 2D 2 42FD6 @7 GF-G@5J
?:2 92D 3667 DFDAG4EGS )6G6(2= >64927:0=>D 92G6 3667 AC@
A@D65
L =E6065 46?EC2= ?6(G@FD DIDEG6=> AC@46DD:?8
L 4EG2E:@7 @7 £96 9JAQ@E92-2>:4 AF:E2C] 250672  ~

21:D G:2 49C@7?:4 DECGDD

L ,:D46(@=@E@C C6DA@?D6D E@ G28:?2= 5:DE6?D:@?
L =@32- D6?D:E:K2E:@7 @7 ?@4:46AE:G6 EC2?D>:DD:@?

* o @?D6?DFD E6C>:?@-08J 2?5 4-20D:7:42E:@? @7 A6CD:D
E6?E GF=G2C A2:? 2?5 GF=G@5J?:2

L ?764E:@FD 68 C64FCC6?E 42?5:5:20:0 96CA6D

L ?7:2>>2E0C) 68 =:496? D4-6C@DFD =:496? A-2?FD :>>F?@3F-
=@FD 5:0@C56(D

L %6@A-2DE:4 68 ”286E 5:06206 DBF2=>@FD 46== 42(4:7@>2

L %6FC@-08:4 68 A@DE 96CAGE:4 ?6F(2-8:2 ?60G6 4@=>AC6DD:@? @C :?
;FCJ ?6FC@>2

L *C(2F>2 68 76>2-6 86?:£2- 4FEE:?8 @3DEGEC:42-

L 2(0@867:4 68 A@DE @AGC2E:G6 496=>@EI6C2AJ (25:2E:@?

L @C>@7?2- 567:4:6?4:60 68 867:E@ FC:?2CJ DI?5(@=>6 @7 >6?0
A2FD6 0GF-G@ G28:72: 2ECOA9JL =24E2E:@72- 2>6?@CC962

M ,F=G2C A2:? @7 2E =620 >@7?E9DR 5FC2E:@? H:E9@FE
4:62C :567E:7:23-6 42FD6 H9:49 >2J 92G6 AGE6?E:2- 2DD@4:2E65 724E@CD

L #@42-:1K65 68 GO6DE:3F=@5J?:2 4-:£@C@5J?:2 @C 676(2-:K65 @C
$:165 =042::K65 2?5 86?6(2-:K65

L 7C@G@<65 68 :?D6CE:@72- 4@7E24E @C )AQ@?E2?6@FD @C 5:165
AC@GE@<65 2?5 DA@?E2?6@FD

L &?D6E AC:>2(CJ @C D64@?52CJ

L *6=>A@C2- A2EE6C? :?E6C>:EE67t AGCD:DE6?E 4@PDE27E :>>65:2t6
56-2J65

—@>6? >2J 92G6 3@E9 2 DA64:7:4 5:DAC56C 6 8 =:496? D4=6(@DFD 2?5 GF=G@5J
22

§ 1" HI#§ &
67?6E:4 DEF5:6D 92G6 7@4FD65 @7 EHE@ >64927:0>D
M ?:?223:=E E@ 675 2 =042= :?4:567F @7 :?764E:@? @C :?27-2>
>2E:@7?
M 2 :?4062D65 DFD46AE:3:=:E] E@ 9@C>@72= 492786D 42FD65
3J @C2= 4@?EC246AE:G6 A:=D
—@>6? H:E9 #*, H6C6 =:<6=J EQ 92G6 £96 =6DD 67764E:G6
A@-J>@CA9:D> @7 $2?2?2@D6 3:?5:?78 64t.? b # B # D
>2:0C 40>A@767t @7 27?E:>:4(03:2= :??72t6 :>>F?:tJ E9FD
2625:78 E@ 27 :?4C62D65 C2E6 @7 :?764E:@2D
FCE96C>@C6 2 =-@DD @7 TF?4E:@? =>FE2E:@? :? E96
>6=2704@CE:?  C646AEAC S  ( NH9:49 42(C:6D 27 :?
7=2>>2E@CJ 67764ED :? H@=>6? H:E9 #~, 55:E:@? C:D<>2J
36 42FD65 3J 2 =@DD @7 TF?4E:@? >FE2E:@7 :? 96 b (8676
H:E9 2 G2C:27F 2==6=6 @7 E96 #  (B46AEQC 2?E28@7:DE 8676

%t % # 0§ $ "%

*96 2DD@4:2E:@? 36EH66? E96 A2:? 20D@4:2E65 H:E9 #7,
275 £96 AG6-G:4 7-@@C >FD4=6 @G6C24E:G:EJ >2J H@C< 3@E9
H2JD *96 5JDA2C6F?:2 7C6BF6?E=J C6DF=ED :? C67-61 AG-G:4
>FD4=6D 4@?EC24E:@?D 2?5 DF3D6BF6?E=] 2 A6C=>2767t :?
4C62D65 >FD4-6 E@?6 &? E96 @E96C 92?5  :?4(62065 >FD4-6
E6?D:@? >2J AC6DD @7 7:36CD @7 E96 AF56?52-= ?60G6 2?5
A6-G:4 EC2F>2 >2J =625 E@ ?60G6 52>286 2?5 =>J@72D4:2-
EC:886C A@:?ED  FCE96C=>@C6 :E H2D 9JA@E96D:K65 E92F >J
@72D4:2- E:DDF6ED C67-616D 24E:G2E6 ?@4:46AE:G6 2?5 G:D46(2-
?6FC@?D

’ $ "
4@?ECEG6CDI 61:DED 2D EQ HOGE9EC 4@>3:765 @C2= 9@C
>(@72= 4@?EC246AE:G6D A:=D 7 A2J 2 (@6 :? E96 56G6-
@A>67t @7 #”,  82:7DE E92t 20D@4:2E:@7 :D E92E @7 £96 >:=
=@?D @7 H@>67 £2<:?8  * @?-J 2 D-89E 7C24E:@? DF776CD
100> #",
75665 E9C66 DEF5:6D 92G6 72:65 E@ D9@H 2? 2DD@4:2E:@?

36EH667? ’D 2?5 GF=G@5J?:2  42D6 4@7?EC@- DEF5J 6G67?
D9@H65 E92E *D 24EF2==J 564062065 E96 C:D< @7 G6DE:3F=@
5J?:2

&? £96 @E96C 9275 D@=>6 H@=>6? H:E9 #” , 56D4C:36 2?
>AC@G6=>67E H:E9 46DD2E:@? @7 E96 ” 27?5 @E96C DEF5:6D
56A:4E65 20D@4:2E:@? @7 G6DE:3F-@5J7:2 H:E9 7 27?5 :56?
E:7:65 2 A@=J=>@CA9:D> :? E96 2?5C@867 C646AE@C E92E D:87:7
1427?F=3 174062065 £96 C:D< @7 56G6-0A:?8  ” :?5F465 #”,
:? 27164865 H@=>6?

—:F9 AC@-@?865 FD6 @7 ” E96 ?6E 67764F :D AC@B6DED
86?:4 D@ E92E E96 6DECE8G? :?7-F6746 @2 E96 GODE:3F=6 2?5
(28:72 :D 065F465 *9:D =625D E@ 5:>:7:0965 =F3C:42E:@7 2?5
564062065 6-2DE:4:E] 42FD:?8 124062065 7C:23:=:E] 275 6A:E96
=:2= 52>286 H:E9 628:72- :?E6C4QFCD6 #2E6C 2-=05J7:2 2?5
3F(?:78 >2J @44FC

5 s
,F=6G@5J?:2 :D D@>6E:>6D 20D@4:2E65 H:E9 A2:?7F= 3-2556(
DJ?50@>6 :?E6CDE:E:2= 4JDE:E:D 2?5 H:E9 A6(:F>3:::42= 9J
ABCD6?D:E:G:EJ *9:D 20D@4:2E:@? 52E6D 324< E@ £E96 6>3CJ0
56G6-0A>67E A6C:@5 E96 G6DE:3F=6 56G6-@AD 7C@> E96 FC@
867?:£2- D:?FD H9:49 :D 4@?E:8F@FD H:E9 E96 2--27E@:D H9:49
=2E6C 5:776C67E:2E6D E@ E96 FC249FD 2?5 £96 F>3:=:4FD

R

—0>6? H:E9 GF=G@5J?:2 26 >@C6 =:<6=J EQ 92G6 2 9:DEACI
@7 2=26(8:4 C2D96D *9:D >2J 4-2(:7J £96 6146DD @7 >20DE 46-D
T0F?5 :? 4206D H:E9 #” , 40=>A2065 EQ 4@7EC@-D 2Dt 46=
AC@5F465 EF>@C ?64C@D:D 724E@C *% H9:49 92D 3667 2D




# @?D6?DFD E6C>:?@-08J 2?5 4-2DD:7:42E:@? @7 A6CD:D
E67E GF=G2C A2:? 2?5 GF=G@5J?:2

L @ >@C3:5:E:6D 2?5 @E96C A2:? DJ?5(@>6D 68 A2:?7F= 3-2556C
DJ?5(@>6 7:300>J2-8:2 :(C:E23:6 3@H6= DI?5CA>6 E6>A@CO>27?
5:3F=2C 5:D@C56C 0#6G6= @7 6G:56746 1

L 676E:4D 0#6G6= @7 6G:56746 1

L @C>@7?2= T24E@CD 6 8 A92(>24@-@8:42-=J :?5F465 0#6G6= @7 6G:
56746 1

L ?7:2>>2E:07? 0#6G6- @7 6G:56746 1

L BFDAF=@D<6:62= 68 A6=G:4 >FD4=6 @G6C24E:G:E) >J@72D4:2-
3:0>64927:42= 0#6G6= @7 6G:56?46 1

L %6FC@-@8:4 >6492?:D>D
L 67EC2= DA:?6 3(2:? 0#6G6- @7 6G:56746 1
L 76C:A96(2= M %6FC@AC@=:T6C2E:@? 0#6G6= @7 6G:56746 1

L 7DJ49@D@4:2- 724E@CD 68 >@@5 :?E6CA6CD@?2= 4@A:?8 (@6 D61
F2= TF?4E:0? 0#6G6= @7 6G:56746 1

L )ECF4EFC2- 56764ED 6 8 AG6C:?62= 56D467E 0#6G6= @7 6G:56?46 1

*96 T24E@CD 206 C2?7<65 3J 2-A9236E:42= @C56C

D@4:2t65 H:E9 ?6CG6 7:36C 6-@782E:@7 :? 2?:>2- >@56-D @7
4@7E24E 9JAGCD6?D:E:G:E]

# $ "

*96 AC6G2:=:?8 36=:67 E92F 5JDA2(6F?:2 HI6E96C >@@5
492786D AC64656 #” , @C 56G6=@A :? C6DA@?D6 E@ £96 61
EC6>6 :?4@?G6?:6746 2?5 5:77:4F=E:6D @7 #” , :D 4@?ECAGHC
D:2=

?@E96C 4@?EC@GHCD:2= :DDF6 :D HI6E96C 49::59@@5 G:4t:>
:K2E:@? >2J 36 2 C:D< 724E@C 7@C £96 56G6-@A>67t @7 D61F2-
A2:? ? 255:E:0? H@>6? H:9 GF-G@5J?:2 C6AQCE D:8?:7:
427F=J =6DD D61F2= 56D:06 2C@FD2= 2?5 D2E:D724E:@? 5:77:4F-EJ
:? (6249:?78 @C82D> 2 =@H6C 7C6BF6?4J @7 :?E6C4@FCD6 >(@C6
?682E:G6 2fE:EF56D E@H2C5 D6IF2=:E) 2?5 >@C6 D61F2= 5:D
EC6DD £92? A2:? 7066 4@?EC@-D  =F9@F89 E9:D >2J 36 4@?D6
BF6?E E@ £96 A2:? 2DD@4:2t65 H:E9 G28:72= A6?6EC2E:Q? :E
>2J 36 27 :?:E:2E:?8 724E@C

$2?J HE>6? H:E9 GF=G2C A2:? C6AQCE 766=:78D @7 D92>6
2?5 =@H D6-7 6DE66=>

$"% §%" $it
76=G:4 @C82? AC@=2AD6 92D 3667 2DD@4:2E65 H:E9 GF=G@5J
?:2 E6DE 4@7D:DE:?8 @7 =@42==J 2?6DE96E:K:?8 E96 ?6(G6
A=61FD6D 2E E96 FE6C@D24C2= =:82>67?ED 427 56A:4E HI6E96( E96
@C:8:? @7 E96 GF=G@5J?:2 C6DF=ED 7@C =21:EJ @7 E96 FE6C@D24C2=
=:82>67D

&% #+) &%

*96 E60>:20-08J @7 GF=G2C A2:? 2?5 GF-G@5J?:2 H2D A6
A2653JE96 )), ))—) 275 *7) F24<?0H-6586D
F96 40=>A:61:E] @7 £96 4=:?:42= ACBD6?E2E:02 225 A2E9A9JD:
(=98] :2G0=G65 :? GF=G2C A2:? 225 GF=G@5J?:2 225 :240CAQ
(2f6D 52E2 700> 6G:56746 32D65 DEF5:6D 4@?5FAE65 5FC:?28
£96 =2DF 564256 *06 :24:FD:@? @7 724D 20D@4:2665 H:E9
GF=605J7:2 6?223-6D 20G6:= 2AACG249 EQ (6D62049 5:282@D:D
275 E(62E>67E

C % )
@C?DE6:? ! @-5DE6:? * )E@4<52-6
/@=20F? @253 ). )-) 2% 77
@?D6?DFD *6(>:?@-08J 2?5 =2DD:7:42E:@? @7 ~6CD:DE6?E
,F=G2C 72:? 2?5 ,F=G@5J?:2 4@?D6?DFD GF=G2C A2:? E6C>:?@-
08J 4@>>:fE66 @7 E96 7E6C?2E:@?2= )@4:6EJ 7@C E96 )EFSJ @7
,F60G28:?2= 06206 )), E96 7?E6C?2E:@72- )@4:6E] 7@C
E96 )EF5J @7 —@=>67D )6IF2= 629 ))—) 2?5 £96
PE6C?2E:@72- 76-G:4 72:? )@4:6E] 7)1 #@H  67:F *C24t
D
@C?DE6:? ! (@-5DE6:? * )E@4<52:6
/@:20F? 0253 ). ))-) 225 77
@?D6?DFD E6C>:?@-08J 2?5 4-20D:7:42E:@? @7 A6CD:DE6?E GF=G2C
A2:? 2?75 GF=G@5J?:2  @7D6?DFD GF=G2C A2:? E6(>:?@-08J
40>=>:FE66 @7 E96 7E6C?2E:@72- )@4:6E 7@C E96 )EF5J @7
,F=G0G28:?2=  :06206 )), E96 7?E6C?2E:@72= )@4:6E] 7@C
E96 )EF5J @7 —@>6?D )6IF2= 629 ))—) 2?75 E96
PE6C?2E:072= 76=G:4 72:? )@4:6E) 7)) 1)61 P65

6086C@? ) “F<2=

686007 ) ~F<2=

@CDE6:2 | @5DE6:?  * )E@A<52:6 608607 ) *F<2=

/0-20F? @253 ). ))-) 275 77)
@?2D62DFD E60>:20:08 225 4=20D:7:42:0 @7 ABCD:DE6?E GF=G2C
A2:? 275 GF:6@5J2:2  @?D67DFD GF:G2 A2:? [60>:?20-08J
40>>:[66 07 £96 76C22E:072= )@A:6E 76C £96 )EFSI @7
JF:6@628:72: 6206 )),  E96 ?E6(?26:4?2: )@4:6E 7C
£96 )EF5J @7 —@>67%D )6IF2: 6269 ))—) 225 96
ABCP2E072: 76:G:4 72:? YOA6ED  77)  &3D6E  J2640:

@C?DE6:? | $2>2? $  3(2>(G:4: 7(:>20J G6CDFD D64
@?52C3 G6DE:3F=:E:D @76 5:062D6 EH@ G2C:2?7ED0 > ! &3DEGE
J?640-
$20:2077 )  *FC?6C PB# ,FG2C GODE:3F=:E:D DI?5CA>6 2?
@G6CG:6H > I &3DEGE  J?640@-

@DEGC "QEe< B F2?8 #) —2HD  &2<6D @H2C5
$ )EE586= ! H@C<:? (. *96 E2>A@? E6DE 7@C GF=G@5J
?:2 EC62E>67F @FE4@>6D C6D62(49 (6-:23:=:E] 4@?DECF4E G2-:5:E]
27?5 C6DA@?D:G6?6DD &3DEGE  J?64(@-

TF<2== @-5DE6:? > 6(86CA? )  @DEGC )E6:?
"'6==088 )A25E) 249=>2??  ,F=G@5J?:2 567:7:E:@? AC6G2
26?46 :>A24t 2?5 A2E9QA9JD:@-@8:42- T24E@CD ! )61 F65

”6EC@D *  @C?DE6:? ! (6 GF=G2C GGDE:3F=:E:D >2J 36 2 C676(C65
A2:? 2C:D:?8 700> =21:£J :? E96 FE6C@D24C2- =:82>67ED 2 9JAQE9
6D:D 32D65 @7 E9C66 ACADAGAE:G6 42D6 C6A@CED  FDE % / ! &3DEGE

J?264@-

64@ ! ?E6C6DE @7 C6ECO 272= -6G2EAC A=2E6 >J@CC92A9J :? D6
6465 42D6D @7 56D4675:?8 A6C:?6F> DJ?5(@>6 H:E9 A@D:E:G6
27E: D288:78 E6DE S )FC8
/2072t / 76EC@D ”*  *96  @C?DE6:?RD EGDE M 2 =@42= 2?6DE96E:4
£6497:BF6 7@C EGDE:?8 FEGC@D24C2= ?6(G6 A-61FD @C:8:?D 7@C
490074 A6=G:4 A2:? ”6:G:A6C:?60-08J

" #l §

”(@76DD@C 12403 @C?DE6:?7 B B~
92:(>2? 6A2(E>67E @7 &3DE6EC:4D
2-::66 $65:42= 67E6C %292C:J2 DC26=
DD@4:286  62? 20 =2? +?:G6(D:E) 24F-£J @7 $65:4:76
- 21

J?640-08J

*B=
$03:6
6 >2:= =>5;2403 8>2:- 40>




$5D5FCG7CD=7 SDDFC57< HC =BHF5D9§J-7 BIFJ9 9BHFSDAIBHG

&= $!I7$ %+ #I&+ -HH-% * *1+,1& (30 * +

$$ & * &

@) %@% 0)C$ .S Wk, SO, % WESH %), % 115 <SS o ox -
R (RS )MS S %) & D% O)YI( S LS Wh L% ) TS (), % % %
ENEHH  0)N (S .S Wh, SH(), % WU WU

B0 & IS M Fu (RS NS %) &ED% OVI( S LS Wh L %)
ho &N SO (%%, WA (S S W) IS L @) " S (), b WS
1) s oW (7 1% 0S #9) § S ) L0# WuDH  ((%1) % (O &% IS S+ (), b WS

IS ( &
*08 "+ %% % )

TGl (), % %+

$

*) + 1§ <56 699B K9fi 9GH56(-6<98 H<5H 5 §5F; 9 DCHi=CB C: #<9 1 AGCG57F5) DIOL IG =G §C75H98 =BHFS 568CA-B5HIM =B H<9 FOHFCDIF-HCBISE GD579

CK9J9F ACGH C: H<9 (-HOF5HIF9 89G7F-DH-CBG C: (96-CBG CB <=6 DIILIG FI:9F HC =HG ILHFS 568CA=B5( DSFHG K<9FI56 =HG =BHF5 568CA=B5( DCFH-CBG
5F9 C:H9B B9;E97H98 ,<9 C6>97H-J9 C: H<=G F9J-9K D5DOF =G HC 89G7F-69 H<9 §5DSFCG7CD=7 SBSHCAM C: =BHF5D9§J=7 BOFJ9 61B8IIG 56 K9 56 H<9
:=B8-B;G 5B8 58J5B796 5iF958M 57<-9J98 6M &9IFCDIIJICHC ;M DFS7H-H-CBIFG

) ek
$ && _ $5D5FCG7CD-7 &9IFCB5J-;5H-CB
$!” & _ $5D5FCG7CD=7 | ADf5BHSH-CB C: &9 IFCDFCGH<9G=6

/.7) * +7:547 &9FJ9 BHFSDA9BH  §IH95E (5B &IIFCACBIESH-CB $5D5FCG7CDM

1&,*” - ,17&

IH =6 K9 9CH56(-6<98 H<5H 5 {5F;9 DCFH-CB C: H<9 (1A
6CG57F50 DEILIG =G (AC75H98 =BHF5 568CA-B5(IM =B H<9
FOHFCDOF-HCB95( GD579  CK9J9F 89G7F-DH-CBG C: §96-CBG CB
H<=G DBIL1G =B ACGH C: H<9 {=HIFSHIFI F9:9F HC =G ILHFS 568CA
=B5f 7CIFG9 , <9 =BHF5 568CA-B5f (C75H-CB 5B8 H<9 DCHIBH-5(
9BHFSDA9BH C: BOFJIG :FCA B AGCC57F5) DI9L1G SH H<9GI G-HIG
5F9 C:H9B B9;(97HI8 =B H<9 {-HOFSHIF9

1B (CGGCI9F O 56 8967F=698 <9 $5D5FCG7CD=7
&IIFCB5J=;54CB $ && HI7<B=EI9 CD9B-B; H<9 8CCFG HC
577966=B; H<9 FOHFCDIF-HCBI5} DCFH-CB C: #<9 &1 AGCG57F5(
DEOLIG H<FCI;< 5 G5:9 A=B-A5(M -BJ5G-J9 5B8 C6>97H-J9
K5M +:B79 H<9B AI{HDI9 751696 C: =BHF5D9EJ-7 BIFI9 9B
HFSDAIBHG <5J9 699B 89G7F-698 5B8 5 BIK :=98 -B %98-7-B9
_ &9IFCD9IJICIC; M _ K56 7F95HI8

1B H<=G D5DIF K9 K=if F9J-9K H<9 f5D5FCG7CD-7 5BSHCAM C:
H<9 =BHFSD9EJ=7 BOFJ9 61B8I9G 8967F-69 H<9 GMADHCAG 5B8
6=;BG 566C7-5198 K-fi< =BHF5D98J=7 BIIFCDSH<=96 56 K9 56
H<9 8-5;BCG=6 5B8 HFI5HAIBH F5H-CB59 C: H<9G9 7CB8-H-CBG

1&,* ( $-!

$ (*7+ 7C & ,7%1 7,
& *. +

"oL&% ()
l+ (

, <969 BIFJ9G 5F9 GIBG4J9 6F5B7<9G C: H<9 H1AGSF DIOLIG
,<9 =C <MDC;56#=7 5B8 =5=C =B;I-B5i BOFJIG OBHOF H<9
FOHFCDIF-ACBI5] D579 OAOF;=B; CB #<9 §5HOF5F 6CFBOF C: #<9
DGC56 A16769 5B8 :CHCK 5BHOF-CFiM 5B8 8:Gr53iM HC D=9F79 #<9
-BHOFB5) 568CABS5) C6i-E19 AIG7E9 7iCC9 HC H<9 5BHOFC GIDI
F-CF =57 6D:BY <9 ;9B=C :9ACF5] BIFJ9 OAIF; 96 :FCA <9
5BHOF-CF 6CFBOF C: K<9 DGC5G AIG7i9 5B8 G HKC 6F5B7<96
1959 H<9 568CAIB H<FCI ;< H<O :9ACF5) :9ACFS] 6F5B7< 5B8
-B; 1=B5 ;OB:#5 6F5B7< 75B5(6 , <OF :6FCH7 9BHFSDAIBH 6
FOISHO8 HC DCGH <OFB:CF<5D<M =B; 1:BC8MB:5 =3 IF9

WSS S S A

9ACF5§ BIFJ9
»<9 :9ACF5) BIFJ9 =G H<9 f5F; 9GH ACHCF 5B8 GIBGCFM BIFJ9
C: H<9 1 ABSF DIOLIG ™ 9A9F;96 :FCA H<9 DCGHIFC 5HIF5(
56D97H C: H<9 DGC56 A167E9 5B8 §95J96 H<9 568CAIB H<FCI ;<
H<9 :9ACF5E 75B5¢ =;IF9  HC =BBOFJSHI H<9 EI58F-79DG

=5 1F9 _
$5D5FCG7CD=7 J-9K H<9
19:H 568CA=B50 K5(i
9L<=6:#B; H<9 !§-C
MDC ; 5GHF=7 I &
19=C 1B; I1-B5(=6 &
5B8  9B-HC 9ACF5(-6
& &IFJ6 K=
<9 CJ9FiM=B; D9F=
HCB95( =BH57H 5B8
9LDCG98 (% _
(GC56 %1679 $~ _
$9:H TI5FM (S _
1B:1B8:=61§CD9(J=7
$-;5A%BH $ _ $9:H
9ACF5)  FHOFM

AIG709 5B8 H<9 6?-B 7CI9F-B; H<9 5BHIF=CF H<=;< 5B8 A98-5(
56D97H C: H<9 (9;

b ke A9

s

I _ ,<9 $9:0 9ACFSE &IFJ9 & 9BHIF-B; H<9 FOHFCDIF-

HCB9SE GD579 CB #<9 DCGHOFCHSHOFSE 5GDO7H C: #<9 (GC56 %616769
(% $ _$9H CicB

(983-D9F=BICIC; M <#D KKK D9iJ=DIF-BICIC;M CF;




&9FJ9G C: H<9 ~ 6HIFSHCF +D579

»<9 CBHIF5HCF BOFJ9 9BHIFG H<9 COHIFSHCF GD579 5H H<9 §9J98
C: #<9 D92J-7 6F=A 5B8 {95396 H<9 D9GJ=G H<FCI ;< <9 COHIFS
HCF 75B50 K ;=396 GIBGCFM 6F5B7<9G HC H<9 6?-B C: <9 A98-5(
H<=;< 5B8 ACHCF 6F5B7<9G HC <9 <-D 58817HCFG  =;1F9

»<9 fLABCG57F5) HF1B? 5B8 H<9 8=GH5§ DCFH-CBG C: H<9 +
+ + 5B8 + BOFJ9 FCCHG A9F;9 =BHC H<9 C6HIFSHCF GD579
5B8 :CFA H<9 G7-54-7 5B8 DI89IB85H BOFIG  =; IF9

,<9 G7-54=7 BOFJ9 =6 :CFA98 6MH<9 $ 5B8 $ :=69FG C: #<9
i1 AGCG57F5E HFIB? 5B8 :=69FC :FCA H<9 + + 5B8 + BOFJ9
FCCHG 5B8 §95J9G <9 D9J=G H<FCI ;< K<9 ;FI5HIF G7-5H=7 BCH7<
H ;=396 CIH GOBGCFM 6F5B7<96 HC H<9 IDDIF ;@IHO5¢ F9;-CB
DCGHIFC [5HOF50 H<=;< §9; 5B?49 5B8 :CCH K 5§GC 7CBHFCHG H<9
<=D 9LHIBGCFG 568 17HCFG 5B8 FCHSHCFG ?B99 :A9LCFG 5B8 5if
H<9 AIG7096 :CF <9 5B?(9 5B8 :CCH

,<9 DI89B85[ BIFJ9 =6 :CFA98 6M :=69FG C: #<9 B 8 5B8

< BOFJ9 FCCHG 5B8 §95J96 H<9 D9BJ=G =B H<9 =BHIF(=; 5AIBHCIG

Di5B9 69HK99B H<9 G57FCGD-BCIG 5B8 G57FCHIGOFCIG §=;5
A9BH I (<9B 9BHOF H<9 DI89B85E  §7C72G 75B5) ! DFC
J-89G GIBGCFM 6F5B7<9G HC H<9 H<9 DIF-B95) G?-B i 5iGC
(9B8G ACHCF 6F5B7<9G HC H<9 DIF-BI5( AIG7696 5B8 H<9 5BHI
F=CF :=69FG C: #<9 §9J5HCF 5B= AIG7696 =B5iIM H<9F9 5F9 8-
FI97H ACHCF 5B8 GIBGCFM 6F5B7<9G :FCA H<9 + 5B8 + B9FJ9
FCCHG HC H<9 DCGHIF=CF :=69FG C: H<9 §9J5HCF 5B= AIG79

519 &OFJOG C: H<9 COHIFSHCF 6D579 F=;<d G:89  (:7HIF

=6 #<9 :=B5{ 56D97H C: 5 §5D5FCG7CD:=7 SDDFC57< HC  §7CT266  5B5
+MBSFCAQ K<OF9 <9 G57FCCD-BCIG =3 5A9BH <56 699B HF5BGI7HIS HC
9LDCGY K< DIBYBSS) BOFJ9 (& !B D=THIFY  #<9 G57FCGD=BCIG
i;5A9B1 ++$ =6 =BH57H !B 6CH< D=THIFYG <9 =BHOFBS) 5B OLHOFBSE
=457 JOGGOIG 5F9 FONF57H08 A98=5HM  ~& _ ~ GHIFSHCF &9FJ9 (%
(6C56 % 16769 +& _+7-51=0 &IFJ9 $+, _ SIABCC57F5) ,FIB? (&
(189885} &IFJ9 T IG7<=CFO7#5} CGG5 !+ 167<:5)+D=BY +
T 457F5) CBY ( % _ (F:CFA %I16769

&9FJIG C: H<9 (FIC57F5) 5B8 (BF5FI7HS) +D5796

,<9 GIDIF-CF <MDC;5GHF=7 DiOLIG K<=7< = :CFA98 6M
:=69FG :FCA D5F5 5CHi=7 GMADSH<OH-7 HFIB? 5B8 ;=J9G F=G9 HC
H<9 <MDC; 5GHF=7 BOFJ9G , <9 <MDC;5CHF=7 BOFJG FIB CI9F H<9
<MDC;5CHF=7 :567-5 =B 5B 5BHIF-CF 5B8 8-GH5f 8-FO7#-CB  :HOF

Q)¢ O e (8 &) &) (% &

7FCGG-B; 56CIH HKC H<=F8G C: H<9 8-GHSB79 69HKI9B H<9
GS7FIA 5B8 <9 IH9F-B9 79FJ-L CF H<9 DFCGHSHI =HG :=69FG
GDF958 HC >C-B K<9 D9§J-7 GDE5B7<B-=7 BIFJG 89G7F-698 69
iCK HC :CFA H<9 =B:9F-CF <MDC;56HF=7 DBOLIG =;IF9  ,<9
<MDC ; 56HF=7 B9FJIG 75FFM H<9 GMADSH<OH=7 G=;B5(G HC H<9 =B
HOFB5( IFOH<F5§ 5B8 5B5( GD<=B7HOFG FI7HIA 5B8 6(5889F
K<=7< 75169 89HFIGCF FII5L5H-CB 5B8 6§5889F 7CBHF57H-CB
H<1G DFCACHK-B; 7CBH-BIB79 , <M 5§GC 75FFM DFCDF=C79DH-J9
5B8 BC7-79DH-J9 5::9F9BH 6=; B5(G :FCA H<9 D9§J=7 J-679F5

5 1F9 _ »<9 <MDC;5GH=7 B9FJ9

+ID9FCF  MDC;5GH=7 (fOLIG + ( 5H H<9 {9J9§ C: H<9 +57F5{
(FCACBHCFM +( 5B8 FIBG 5BHOF=CFiM 5B8 8=GH5EiM >ILH5 §SHIF5EIM HC

& 9A9F;96 :FCA H#<9

<9 MDC;5GHF=7 567-5 HC A9F;9 K=< #<9 (91J-7 +Di5B7<B=7
&9FJ96 HC :CFA H<9 IB:9F=CF  MDC;56HF=7 ((9LIG ! (

» <9 (5H9F5 f=A-H C: H<9 DFIG57F5( 6D579 =6 #<9 <MDC; 5GHF=7
:567:5 K<=7< =6 #<9 :CFA98 6M H<9 A98-5) ACGH :=69FG C: <9
9B8CDIEJ-7 :567-5 ,<9 G57F5F BOFJ9 FCCHG 75B 69 :CIB8 >IL
H5 (5HOF50M HC H<=G :567-5  =;IF9 , <M §95J9 H<9 G57F5(
:CF5A-B5 5B8 FIB 5BHOF-CFiM 5B8 8=GH54iM iM-B; CJIF H<9 D=F
=:CFA=G AIG7(9 5B8 7FCGG=B; H<9 =BHIFB5( =(-57 JIGGILG (5HOF
5§iM HC H<9A HC AO9F;9 5B8 :CFA H<9 BOFJIG C: H<9 G57F5(
DI9OLIG 9:CF9 7FCGG-B; H<9 =BHOFBS5) =f=57 JIGGILC H<IM
;=J9 CIH #<9 H<=B D5F5GMADSH<H=7 6F5B7<96 75198 DIfJ=7
6DE5B7<B=7 B9FJ9G K<=7< DFCACHI 89HFIGCF 7CBHF57H-CB 5B8
DFCJ-89 9LHF=BG-7 DSFSGMADSH<IH=7 =BBIFJISH-CB HC H<9 89
679B8-B; 7CiCB G=; AC-8 5B8 FI7THIA ,<9M 5(GC 75FFM BC7=
79DH=J9 5::9F9BH G=; B54G :FCA H<9 D91J=7 J=G79F5 , <9 D9{J=7
6DE5B7<B=7 BIFJIG >C-B #<9 <MDC;5GHF=7 BOFJG HC :CFA <9
=B:9F=CF <MDC ; 5GHF=7 DEIL1G =B H<9 D5F5F97H5E :CGG59

-

3 IF9 <9 +57F5( &9FJ9 *CCHe + + 75B 69 :CIB8 >ILKS

I5HOFSGM HC H<9  MDC;5G#=7 5675 5B8 ;=J9 CF=;=B fC #<9
(9837 +DISB7<B:7 &IFJG (+& K<=7< FIB 5BHOF-CFiM 5B 8:GH5iiM
HC AQF;9H<9  MDC;56H=7 &OFJ9 5BS :CFA K< IB:OF-CF  MDC;56H=7
@oLe 1




, 8 %t e %) D™ 2 ) 17) e

1&,* ( $.! & *. &,* (% &, +1& *"%

9:=B=#-CB 5B8 (-B-=75f 95KIFIG

&9FJ9 9BHFSDAIBH GMBBFCA9 CF 7CADFIGG-CB B IFCD5H<M
=6 5 70-B=75) 7CB8-#-CB 751698 6M 7CADFIGG-CB CB 5 6-B;{9
BOFJ9 CF B9FJ9 FCCH , <9 GMADHCAG 5B8 G=;BG =B7(189 D5-B
H-B;6-B; BIAG6BIGG 5B8 AIG7i9 K957BIGG CB #<9 5::97H98
BOFJOG 89FASHCAY 5B8 AMCHCA9  IBHFSD9J-7 BIFJ9 9B
HFSDAIBHG 5F9 H<9F9:CF9 9BHFSDAIBHG C: #<9 =BHF5D9J-7 DCF
H-CBG C: H<9 BOFJIG 89G7F-698 =B H<9 DF9J-CIG GIGG-CBG 5B8
K={i DFC8179 7=B=750 :95H1F9G FIG5HI8 HC H<9 5::97H98 BIFIG

,<9 56CJ9 89::B=#-CB F9:9FG HC H<9 9BHFSDAIBH C: GCASH-7
B9FJ9G  IHCBCA-7 BIFJ9 9BHFSDAIBH K={i DFC8179 J-G7IF5(
5B8 J9; 5139 GMADHCAG GI7< 56 IF-BSFM :FOEI9B7M CF IF
;9B7M 8MGIF=5 FI97H5¢ D5-B GIDFSD16-7 5B8 CF 568CA-B5{
7TF5ADG 5B8 7<§i6  CK9J9F 56 89G7F-698 56CJ9 H<9 G57F5(
BOFJ9 FCCHG ;=J9 CF=;=B HC 6CH< GCASH-7 5B8 D5F5GMADSH<OH
=7 B9FJ9G ,<9F9:CF9 9BHFSDAIBHG C: #<969 FCCHG K= DFC
8179 GCASK-7 GI7< 56 D5-B 5{CB; H<9 89FASHCA9 5B8 J=6
79F5( GI7< 5G IF-B5FM 5B8 6CK9f 8MG: 1B7H-CB 7§-B=75) D=7
HIF9G

IB 5 7CB7-69 A5BBYF #<9 A5-B GMADHCAG C: =BHF5D9iJ-7
BIFJ9 9BHFSDAIBHG 5F9
_ +7-54:75 566C7-5198 K=< IF=B5FM GMADHCAG 1F;9B7M :F9

EI9B7M 8MGIF-5 K=H<CIH 5BM 7(95F CFH<CD98:7 75169

6D=B5§ CF 899D ;@1H95( BOFJ9 9BHFSDAIBH
_ (1H95f D5-B 5GGC7-5H98 K-H< DIF=B95§ J5;-B5( CF DIB-{9

D5-B
_ MGIF5 5B8 CF D5-B: 1§ 957 1{54-CB
_ 9:F57HCFM 1F-BSFM GMADHCAG
_ 9:F57HCFM D9iJ-7 5B8 D9F=B95 D5-B

IH =G =ADCFH5BH HC 9AD<5G-N9 H<5H 819 HC H<9 8-GH5B79 69
HK99B 6CH< DEILIGIG =BHF5D9§J=7 BOFJ9 9BHFSDAIBHG K-
1GI56M 75169 1B={5H9F5¢ GMADHCAG

=5;BCGH=7 /CF?1D

”B79 H<9 <MDCH<9G-G C: 5B =BHF5D9{J=7 9BHFSDAIBH =G
F5G98 =H =G ASBBSHCFM HC D9F:CFA <9 HCDC;F5D<=7 8-5;BC
66 K<=7< =6 H<9 89HOFA-BSH-CB C: H<9 9L57H DC-BH C: 9BHF5D
A9BH +C :5F 75F9:1¢ BOIFCDIGJICIC;=750 9JI5(15H-CB 7CA
6-B98 K=H< 5 89H5-098 A98-750 <=GHCFM 5B8 BIIFCAC ;=750 9L
5A-B5H-CB =6 #<9 ACGH FIi-569 ANH<C8 :CF <=6

,C =B7F95G9 C6>97H-J-HM 5B8 5771F57M C: H<9 8-5;BCG-6 K9
<5J9 699B 9L5A=B=B; H<9 169 C: <=;< 89:=B=#-CB D9}J-7 %*!
5B8 G57F5f DIILIG HF57HC;F5D<M K<:=7< =6 5 H97<B=EI9 :CF
(IB7H-CB5E %*! C: D9F-D<9F5{ BIFJIG GMAAOKF-9G 5B8
CHFI7HIFOG H<BH 7C 168 9BHFSD H<9 DL 1G 5F9 =89BH=:298 54 %!
5B8 K<CG9 GDI7=:=7 DCFH-CBG SF9 =BJIGH=; 5H98 CB HFS7HC ; FSD<M
:CF 5BM ;5DG =B BOIF5{ 57H-J-tM  =; IF9

= 1F9 7CBHF56H98 %*! 6<CK=B; 9B{5F;98 JIGCIIG . =B

8:FO7H 7CBH57H K=< + BYFJ9 FCCH ,F57HC ; F5D<M G<CK=B; 5 G=;
B5( ;5D =B + CIFHOGM C: F +IN5B % CiBA5SB % (<
CA9FC 5F5

” IF FOGIEHG GC :5F 5F9 JOFM DFCA=G=B; 61H H<9 5771F57M C:
<=6 AH<C8 GH-i§ BI98G HC 69 =BJICH;5HI8 ,<9F9:CF9 :CF
- IFH<9F 5GGIF5B79 CIF BOLH GHID =G 5 8-5;BCGH=7 6§C7? ;1-8
98 6M 1HF5GC1B8 CF :f1CFCG7CDM 5B8 DIF:CFA98 6M 5B =BHOF
JI9BH-CB D5-B 6D97-5(=CH H<9 9L57H DC-BH K<9F9 5 G=;B5{ ;5D =6

& %& )&

=89BH=:298 5H H<9 HF57HC;F5D<M =G =B:={HF5HI8 K=<  A$ KC
AS$ C: [-8C75-B9 1: 5 FO817HCB C: CF ACF9 =B

D5B . + = C6GIFJ98 H<9 HOGH =G 7CBG-89F98 DCG-H-J9
= 19

Lateral

InterLigamentous

plane & o
“\Q ~

C 1 —(HF5GCIB8 =A5;9 C: <9 =BHIF(=; 5AIBHCIG DE5BI 5H
H<9 =67<=5f GD-B9 K<9F9 H<9 DI189B85{ 5FHIFM 5B8 BOFJ9 5F9 (C75H98
BHIK99B K<9 G57FCGD=BCIG 5B8 G57FCHIGIFCIG f=;5A9BHG CiCcF

CDDI9F C: H#<9 G5A9 D=7HIF9 G<CK98 H<9 DI89B85( 5FHIFM
*9DF=BHI8 K=< DIFA=GG-CB :FCA (<=i:D (9B; 8175#CB50 +9F=96

B8CAIHF-CG-6

,<9 :=FGH FODCFH C: =BHFSD9§J-7 B9FJ9 9BHFSDAIBH K56
AB89 6M 9BHCB 5B8 +<9F-ff K<C 8967698 5 7569 C:
TMT76=7 G7-5475 819 HC 9BBCAINF-CGG =B :HOF H<5H
GCA9 CH<9F 7569 FIDCFHG 5B8 GASHE GIF-96 KIF9 D16(-6<98
1BH=d K<9B (CGGCJIIF 9 5§ 89G7F-698 H<9 {5F; 9GH GIF-96
6C :5F K=< D5H-9BHG 50 HFI5HI8 §5D5FCG7CD=754M

1B 9B8CAMF=CH=7 9BHFSDAIBHG H<9 GMADHCAG HOB8 HC 69
TMT76=7 KCFGIB-B; 8IF-B; H<9 DFIAIBGH 15§ 5B8 AIBGHFI5(
85MG 5B8 5A9i-CF5H-B; CF 9J9B 8-G5DD95F-B; 8IF-B; H<9
DCGH A9BCHF 15§ DIF-C8

J50154=CB 7CBG=GHG C: DFICDIFSH-J9 =89BH-=:=75-CB C: H<9

GMADHCAG 5B8 89HIFA-B5H-CB C: <9 HCDC; F5D<=75( §C75(-NS
H-CB C: H<9 §96-=CBG A5-BiM 6M 7{-B=75F 9J5¢154-CB 5{H<Cl ;<
F58:CiC;=750 9L5A-B5H-CB 9%*! =G GCA%-A9G FIEI-FI8
, FOSHAIBH =6 57<=9J98 6M 9LDICF-B; 54 GIGDI7H G9; AIBHG C:
H<9 DEILIG H<FCI ;< §5D5FCG7CD-7 5DDFC57< K=< F58-75§ F9
ACJ5( C: 5(f 9BBCANF-CH7 :C7- 5B8 :=6FCG-6 =5 1F9

<9 HF19 =B7-89B79 C: 9BBCANMF=CG-6 -BICII-B; H<9 G57F5(
DEILIG G IB?BCKB 56 H<=G DFIGIBH5H-CB C: #<9 869569 =G C:
HOB B9;(97H98 =B 5J9F5;9 DSH-9BHG I1B8IF;C :CIF GIF;=75(
DFC7981F9G G99?-B; HC HFOSH H<9 D5-B 69:CF9 F979-J-B; H<9
F-=;<H 8-5;BC6G  %CFICI9F 56CIH C: KCA9B K- 9B
8CAMF=CG=6 F9:9F 1B-(5HIFSE D5-B CB H<9 =B:9F-CF (A6 5B8




=;IF9  _ _ 5:HOF D5FH=5( 89H57<A9BH C: H<9 BCBI§9 5iiCK-B; :CF
JGI5(NSHCB C: + + 5B8 + BOFJ9 FCCHG + K56 :CIB8 HC 69 8=
(5H98 CB =HG DFCL=AS5( D5F  _ CD9B=B; C: H<9 + BIFJ9 FCCH G<95H<
F9J95(98 5B 9BBCAMF-CAS =BG-89 #<9 BOFJ9  _ H<9 BC8I{9 K56
89H57<98 :FCA H<9 G57F5( 6CB9 + _ :=B50 56D97H C: H<9 F=;<H
D9§J=7 6=89K5f ~ & _ CEHIFSHCF BOFJ9 +& _ G7-54-7 B9FJ9

-B C: D5H-9BHG K-H< 9BBCAIF-CG-G ({9; D5B K56
89ACBGHFSHI8 HC 69 BIIFCDSH<=7  K<=7< (958G HC H<9 7CB
7016-CB H<5H 9BBCAOHF-CH=7 -BICEIIAIBH C: H<9 §1 AGCC57F5(
DEOLIG =G DFC656(M 1B89F8-5;BCGI8 5B8 Al7< ACF9 :F9
E19BH H<5B FODCFH98

=6FCG=G

,<% =6 CB9 C: H<9 ACCH :FOEI9BH 751696 C: =BHF5D9§J=7
BIFJ9 9BHFSDAIBHG 5B8 DCGG=6iM #<9 ACCH K9ii ?BCKB 9H-Cl
C;M G=B79 A5FIB7C 89G7F-698 H<9 DI189IB85E BIIF5(;=5 =B
TMT76=CH6 =B K<CA H#<9 D5-B =6 5 7CBGIEN9B79 C: :=6FCH=7 9B
HFSDA9BH 819 HC 7CBH-B198 H51A5

9GD=H9 H<9 <=GHCF=75( 56D97H <CK9JIF GIF;=750 A5B-DI

(5H-CB G99AG HC 69 H<9 ACGH :FOET9BH 75169 C: :=6FCG-6 CI9F
H<9 G57F58 DEOLIG — =;1F9 ACB; H<9 GIF;9F96 K=<
<=;<9F F6?6 C: -B817-B; GI7< ?-B8G C: 9BHFSDAIBHG 5F9 H<9
D94J=7 FO7CBGHF17H-J9 DFC7981F96

=;1F9  _ =6FCH-7 9BHFSDA9BH C: #<9 §9:H G7-54-7 BOFJI9

-5G715F  BHFSDA9BH
(90J-7 7CB;9GH-CB GMBBFCA9 6 5 K9ii ?BCKB 75169 C:
TM76=7 D9§J=7 D5-B (5H-9BHG 7CAACBIM DFIGIBH K=fi< D9§J=7
D5-B K=#<CIH 9J-89B79 C: =B:§5AAS5HCIM 8-695G69 , <9 D5-B =6
KCFG9 81F-B; #<9 DFOAIBGHF 15 DIF-C8 5B8 DF9;BSB7M 5B8 =6
9L579F65H98 6M :54=; 19 5B8 GH5B8-B;
CKI9J9F K<5H=6 Al7< {966 ?BCKB =6 <9 :57H H<5H 8-5H98
CF A5(:CFA98 6F5B7<9G C: #<9 =BHIFB5§ CF 9LHIFBSE ={-57 J96

)¢ O V) (8" &) &) (% &

(69iG 75B 9BHFSD H<9 BOFJ9G C: H<9 G57F5E DIOLIG 5;5-BCH H<9
D9EJ-7 6-89K5(iG DFC817-B; GMADHCAG GI7< 56 G7-54=75 CF
FO:F57HCFM IF=B5FM 5B8 5BCFI7H50 8MG: IB7H-CB =5 1F9

5 1F9 _ -BF=7CGI HF=6IH5FM - C: H<9 §9:H =BHOFB5{ ={=57 J9-B

OBHFSDD:B; H<9 + 5BS + BOFJ9 FCCHG 5;5:BGH H<9 (9:H DF=:CFA
AIGTi9 (%

(F=:CFA-G +MBBFCA9

&IAFCIG A5(:CFASHCBG C: H<9 D=F=:CFA=G AIG7(9 <5J9
699B 89G7F-698 =B <9 899D ;@IHI50 GD579 H<5H 75B 9BHFSD
6F5B7<9G C: H<9 G7-54=7 BIFJ9 ,<9 §5D5FCG7CD=7 5DDFC57<
<56 F9J95(98 H<5H H<9 =BHFSD9IJ-7 :=69FG C: H<-G AIG7(9 75B
5{GC 9BHF5D H<9 G57F5F BOFJ9 FCCHG  —GI5EIM H<9G9 :=69FG
CF=;=B5H9 :FCA H<9 G57F5) 6CB9 [BHIFSEIM HC H<9 G57F5 :CFSA
:B5 CKO9J9F D5Ff C: H<9 D-F=:CFA=G :=69FG AS5M CF=;=B5H9
A98-5(iM HC H<9 G57F5) :CF5A=B5 5B8 H<9 7CFFGDCBS-B;
BIFJ9 FCCHG =B GCA9 -B8-J-815(C  =;IF9 =::9F9BH-5H-B;
=BHF5D94J=7 :FCA 9LH5D9J-7 D-F=:CFA-G GMBBFCA9 75B 69
JOFM 7<5(f9B;-B;  CKO9i 5B8 I1F-BSFM GMADHCAG 5F9 5 ;CC8
=B8-75H-CB H<5H H<9 9BHF5DAIBH =6 -BHF5D91J-=7 61H H<9G9 5F9
BCH 5¢K5MG DFIGOBH

= 1F9 _ %IG71(5F 9BHFSDA9BH C: H<9 F=;<i + 5B8 + BOFJ9
FCCHG ~ 6GIFJ9 H<9 HF5BGI7HIB D=F=:CFA-G AIG7(9 61B8I9 (% CF-;=
BSHB; :FCA H<9 G57F5§ 6CB9 A98-5(M :FCA H<9 G57F5) BOFJ9 FCCHG
5B8 H<9F9:CF9 7F16<=B; H<9 BIFIIG 9J9FM H-A9 #<9 AIG7(9 7CBHF57HG

&ICDI56AG6
» IACFG 75B 5(GC 9BHF5D H<9 BIFJ96 CF BOFJ9 FCCHG , I ACFG
75B 69 DF=ASFM BIIF5 HIACFG GI7< 56 +7<K5BCASG CF




, 8 %t e %) D™ 2 ) 17) e

AMSGCHSHT HEACFG GI7< 56 D9§J=7 (MAD< BC89G 9BHF5DD-B;
H<9 BOFJIG =B D9§J=7 AS5(-;B5B7-96 =;1F9

5 1F9 _ +7<K5BBCA5 B +  (9:H

{6 H<9 DF9J-CIGIM 89G7F=698 751696 C: =BHF5DIiJ-7 BII
FCD5H<=96 <5J9 9LHF-BG-7 9BHFSDAIBH 56 H<9 9H-CIC;M C: D5-B
IBHF5D9§J=7 F58-7 1§CD5H<=96 75B 56GC FIGI{H :FCA BIFJ9 H5B
G97H-CBG 5B8 CF 89;9BIFSH-CBG CF =BHF=BG=7 8MG: IB7H-CBG C:
H<9 BIFJIG H<9AGIEIIG

&9FJ9 HF5BGI7H-CBG 75B C771F 81F-B; GIF;9FM CF HF51A5
5B8 75B =B8179 BOIFCAS :CFA5H-CB FIGI(H-B; =B D<5BHCA
D5-B 5B8 5B9GH<9G=5 C: H<9 5::97H98 BIFJ9 89FASHCA9 B
9L5AD(9 C: H<=6 =6 H<9 D<5BHCA D5-B G97CB85FM HC S5ADIHS
H-CBG K<9F9 6F5B7<96 C: H<9 G7-5t7 5B8 :9ACF5E BOFJ9G 5F9
HF5BGI7HI8 1B H<9 G5A9 :56<-CB DI89B85{ H5BGI7H-CB K=l
=B8179 D9F-BI5) D5-B 5B8 DIF-BIS5E 5BIGH<96=5 56 KI4f 56 1B-
(5HIF5) SHFCD<M C: D9F=B95§ AIG7G9G :FOEI9BHIM FOGIGH-B; =B
IF=B5FM 5B8 :975§ =B7CBH-BIB79

1B 9BHFSDA9BH GMBBFCAG 7<FCB=7 =67<9A=5 =B8I1796 M
HCSF7<=HO7HIFSE 7<5B;9G HC #<9 BIIFCB K<=7< 8C BCH <95(
DFCDOFM 5:HOF H<9 89HFSDAIBH FIGI(H-B; -B BIIFCD5H<=7 D5-B
» <9 [I5H9F #<9 BIHFSDAIBH =G DIF:CFAI8 H<9 <=;<9F #<9 F=6? C:
BIOIFCD5H<=7 D5-B

&9IFCD5H<=7 D5-B 75B 5(GC FIGIEH :FCA AMS6CH7 8=CHIF
65B79G C: #<9 BOIFCB =B:97H-CIG 5;9BHG 7<FCB=7 9LDCGIFI HC
BOIFCHCL=7 GI6GH5B79G CF 5 AMF=58 C: CH<OF 751696

IB 75696 K<9F9 H<9F9 =G BC GIGD-7-CB C: 9BHFSDA9BH 56 #<9
DF-A5FM 75169 C: GMADHCAG 9LHIBG=J9 BIIFCIC ;=750 =BIIGH-
;5H-CB AICGH 69 DIF:CFA98 DFI:9F56(M 6M 5 BIIFCHC;=CH
HF5-B98 =B 5669GG-B; D9F-D<9F5) BIFJ9 D5-B ,<9 GMADHCAG
AIGH 69 7(-B=75(iM HF95H98 6M 5B =BHOFDFC:9GG-CB5f D5-B H95A
7CADCG98 C: 5 D5-B D<MG=7-5B 1G15¢iM 5B 5BIGH<9G=CAC ; =CH
CF BOIFCIC;=GH 5 D<MG=CH<9F5DM H9SA D9§J-7 5B8 ACHCF
5B8 5 A9BH5( <95(H<75F9 HO5A DGM7<CiC;=GH 5B8 DGM7<-5
HF=GH <9 D5-B GD97-5(=CH K= DFIG7F-69 5B8 58>1CH <9 D<5F
AS5TCIC ;=750 HFI5HABH 5B8 =B 75696 K<9F9 DCCF FOGDCBGI HC
A98-75) HFISHAIBH =6 C6GIFI98 DIF:CFA H<9 5DDFCDF-5H9 =B
HOFJOBH-CB 9 ; 5BIGH<OH=7 6§C7?G DI§GI8 F58-C:FIEI9BTM

G 5FI1§9 CB79 5 BIFJ9 9BHFSDAIBH <56 699B 8-5;BCGI8
897CADFIGG-CB  I1GI50IM GIF;=750 =6 AS5B85HCFM 6=B79
7<FCB=7 =67<9A-5 75B (958 HC 9BBCBIIF=5( 89;9BIF5H-CB
,<9F9:CF9 H<9 {CB;9F H<9 H-A9 69HKI9B H<9 69;=BB-B; C:
GMADHCAG 5B8 89HF5DA9BH H<9 CKIF H<9 7<5B79 C: 6177966

+1F;=750 897CADFIGG-CB K-={fi 1958 HC 7CADIOH9 FIGCEIH-CB
C: D5-B 5B8 CH<9F GMADHCAG =B 56CIH C: H<9 D5H-9BHG

& %& )&

5FCIB8 K-=i§ 9LD9F-9B79 ACF9 K<5B FI817HCB =B
D5-B 5B8 56CIH K=ii BCH =ADFCJ9 CF =B GCA9 75696 9L
DI9F-9B79 KCFG9B-B; C: H<9-F D5-B  DDFCL=AS5HIIM C:
D5H-9BHG K= DFIGIBH K=H< DCGH 897CADFIGG-CB BIIFCD5H<=7
D5-B 5B8 K={i DFIGOBH BIIFCD5H<=7 GHFIB;H< §CCG 6CH<
C: K<=7< H9B8 HC 69 HF5BG=9BH H<9 :CFAIF K- (561 CB 5J9F
559 ACBH<G 5B8 H<9 (5H{9F K-={f §56H  ACBH<G

(5H9BHG K<C DF9GIBH K-=fi< HF5BG-9BH DCGH 897CADFIGG-CB
D5-B  DOFG=GHIBH DCGH BOIFCDSH<=7 D5-B CF KCFG9B-B; C:
GMADHCAG G<CI§8 69 HF95H98 (=79 D5H-9BHG K=H< DF=A5FM
BOIFCD5H<=7 D5-B 56 8967F-698 =B <9 :CliCK-B; GIGG-CB

»<9F9 5F9 BC GD97-:=7 FO7TCAAIB8B5H-CBG :CF <9 HFOSHAIBH
C: BIIFCD5H<=7 D5-B C: =BHFS D9§J=7 CF=;-B %5B5;9A9BH C:
H<=6 ;FCID C: DSH-9BH K-i :CHICK H<9 F97CAA9B85H-CB C:
BOIFCD5H<=7 D5-B =B ;9BOF5f  BH-89DFIGGSBHG 5BH-7CBJIIE
G5BHG §C75( 5BICH<O#-76 & AON<Mi  5GDSFHSHI &% 5B
H5;CB=GHG CD-C-8G 75BB56-BC-8G 6CHI{-BIA HCL-B 75D
65-7-B 5B8 CH<9FG A5M 69 1698 %CCH C: H<9G9 8FI ;G
KO9F9 CF=;=B5(M 89J9ICDI8 :CF CH<OF =BB-754-CBG 9 ; 89
DF9GG=CB 5B8 9D-{9DGM  5B8 H<9-F 9::97#J9BIGG :CF 7CBHFCH
(=B; BIIFCD5H<=7 D5-B K5G {5H9F J9F=:=98 ,<9 :CiiCK=B; H5
6696 CIHi-B9 7CAACBIM 1698 8F1;G 1698 :CF BIIFCD5H<=7
D5-B 7CBHFCH

s S+
5F65A5N9D=B9 fC A; 85M
> L75F65N9D-B9 fC A; 85M
=D<9BMi<M85BHC-B fC A; 85M
.5IDFC5H9 +C8=1A fC A; 85M
$5ACHF=;=B9 HC A; 85M
,CD=F5A5H9 HC A; 85M
565D9BH-B 5H A; 85M
(F9;5650-B fic A; 85M
A:HF=DHMi=B9 HC A; 85M
&CFHF=DHM{=B9 fC A; 85M
%5DFCH=(-B9 HC A; 85M
1CL9#-B9 A; 85M
#1D<9B5N-B9 HC  A; 85M
$9ICAIDFCASLN-BI HC A; 85M
<ICFDFCAB5N-B9 5 A; 85M
$-8C75-B9 A;?;< <
%09L=19+-B9 A; 85M
1
57(C:9B iC  A; 85M
,F5A58CH fic A; 85M
~ LM7C8CB9 iC  A; 85M
%CFD<=B9 +1§:5H9 iC  A; 85M
%9H<58CB9 fic A; 85M
,F5BGBIFASL]  9BHSBMSG -DHC  A; 85M
5DG5=7-B
Bh= =B:i5AABHCF=96

IB D94J-7 8MG: IB7H-CB FOGIH-B; :FCA BIFJ9 7CADFIGG-CB
H<9 A5=B ;C5(6 C: D<MG=75) H<9F5DM 5F9 HC F98179 D5-B HF5-B
H<9 D9§J-=7 :GCCF AIG7§9G 5B8 DFCJ-89 98175H-CB 56CIH 8MG
:1B7H-CB 5B8 {=:9GHMi9 =BHIFJIBH-CBG , <=6 =B7{189G H957<-B;
5K5F9BIGG C: H<9 D9GJ=7 AIG7E9 ;FCID H<9 7CFFI7H K5M HC
7CBHF57H H<9 D9J-7 AIG7696 7CCF8-B5H-CB ACHCF 7CBHFCH
GHFOB;H< 9B8IF5B79 5B8 FII5L5H-CB C: H<9 AIG7IES
HIF9




1B CF89F HC F98179 H<9 D5H-9BHWG D5-B 5:HOF GIF;=750 BOFJ9
897CADFIGG=CB 7FMCH<9F5DM <5G DFCJ9B HC 69 5B 9::97H-J9
H<9F5DIIH7 FOGCIF79 K<9B 5DDE-98 HC H<9 J5;=B5§ 75B50 M =G
FO7CAA9B898 HC :=if 5 BCB GHIF-l9 ;§CJ9 :=B;9F CF 5 7CB
8CA K=< =79 5B8 =BGIFH =H =BHC H<9 D5H-9BHNG J5;=B5 :CF 966
H<5B  A:=BIHIG
197HF=750 GH=A1{5H-CB =G 5§GC 5B =ADCFH5BH FOGCIF79 =B H<9
HFOSHAOBH C: D5:B ™ GH=AIG5HIG H<9 F5D=8iM 7CB8I17HB;
AM9(-B5HI8 ;FCGG BIFJI9 :=69FG HF=; ;9F=B; 5H H<9 79BHF5E 19390
<9 89G79B8-B; =B<=6=HCFM 5B5{;96=7 GMGHOAG CB H<9 BCT7-
79DH=J9 HF5BGA=GG=CB 7CB817H98 6M H<9 BCB AM9G-B5HI8
:=69FG C: GABLAI 75(-69F H<IG ;9BIF5H=B; D5-B FI817H-CB
%05B 150 H<9F5DM H97<B=E 196G :CF AMC:5G7-5f F9§9569 G<C1{8
69 5DD(=98 K<9B H<9F9 5F9 G=;BG C: AIG71{5F HOBG=CB C: H<9
D90J=7 :ICCF K=H< H<9 DF9GIB79 C: HF=; ; 9F DC-BHG 819 HC D5-B
751698 6M BIOFJ9 7CADFIGG-CB , <9 H97<B=E19 -BJCIJIG :=FA
A5G65;9 CB H<9 §9J5HCF 5BIG AIG7(9 K=< Gi=8-B; ACJI9
AIBHG HCK5F8G H<9 CF=;=B 5B8 =BGIFH=CB DIB7HI5( DFIGGIF9 5H
H<9 HF=; ; 9F DC=BHG 5H H<9 f=A=H C: H<9 D5H=9BHNG D5-B =B 588=
H-CB HC D9FD9B8=71i5F ACJIIAIBHG HC H<9 AIG7E9 :=69F
,<9 H97<B=E19G 89G7F-698 :CF GHFIB;H<9B-B; 5B8 5K5F9
B9GG C: D93J=7 :ACCF AIG7IG5HIF9 =B7(189 6-C:9986577? 5B8
9097HFCGH-A165H-CB  ,<9G9 FIDFIGIBH 5B =ADCFH5BH :CFA C:
DF9J9BH-CB 5B8 HFI5HA9BH :CF D93J=7 :iCCF 8MG: IB7H-CB
=C:9986577? =G CBI C: H<9 ACGH 1698 FIGCIF79G :CF IFC;M
B97CAC ;=758 D<MG=CH<9F5DM G=B79 =H <56 BC 6=89 9::97HG , <=6
H97<B=E19 5(ICKG <9 C6>97HJ9 5K5FIBIGG C: H<9 D<MG=CIC;
=750 : 1B7H-CB H<5H =G IB7CBG7-CIG =B H<9 =B8=J=815( :57=(-H5H
=B; H<9 7CFFI7H (95FB=B; C: H<9 D9§J=7 :6CCF AIG7(9 7CBHF57
H-CB i 75B 5GC 69 1698 :CF HF5=B=B; 5B8 <MDIFHFCD<M C: H<9
AIG7i96 !B 588=#-CB 6=C:9986577 566=GHG =B D5H=9BH ACH=J5
H-CB 8IF=B; HFO5HA9BH =ADFCJ-B; 58<9F9B79 HC H<9 D<MG=C
H<9F5DM DFC;F5A
§97HF=750 CH=AI{5H=CB K<9B 5DD{=98 =B H<9 J5;=B5} 75B5(
57HG D5GG=J9iM 5B8 <5G 5B =ADCFH5BH 9::971 CB H<9 DFCDF-C
79DH-J9 5K5?79B=B; 5iCB; K=< Gi=Al{5H-B; H<9 7CFFI7H §95FB
=B; C: <9 D9F=B95} 7CBHF57H-=CB !B 588=H=CB =H <56 G<CKB 9:
:97H=J9 H<OF5D9 IH=7 FIG I HG =B D5H-9BHG K=H< D9§J=7 :4CCF 8MG
:IB7H-CB 7CBHF=61#-B; HC HF5-B=B; C: GHF9B;H< 5B8 AIG7I1{5F
9BBIF5B79 =B7F95G-B; <9 BIAGBIF C: 57H-J5H98 ACHCF 1B=HG
5B8 ;9BIF5H-B; <MDIFHFCD<M C: H<9 :=69FG ,<9G9 69B9:=HG
DFCACHI 5 GHFCB; 5B8 F5D=8 7CBHF57H-CB C: <9 AIG7(9G =B
TF95G-B; I1F9H<F5) DFOGGIF9 5B8 DF9J9BH-B; IF-B9 (CGG 81FB;
5B 56FIDH =B7F95G9 =B =BHF5 568CA-=B5{ DFIGGIF9

IBHOFJ9BH-CB5{ DFC7981FIG 5F9 5B =ADCFH5BH CDH-CB :CF #<9
HFO5HA9BH C: D93J-7 5B8 DIF-B9I5§ BOIFCD5H<=7 D5-B , <=6 =6
HF19 96D97-5((M :CF D5H-9BHG =B K<CA 7CBGIFJI5H-J9 HFISHAIBH
8-8 BCH 6F=B; H<9 9LDI7HI8 F9§=9: :FCA D5-B CF :CF #<CG9
K<CA <9 58J9FG9 9::97HG C: A98-75#-CBG 5F9 =BHCA9F56(9

»<9 DOF7IH5BICIG 66C7?589 C: 6D97=:=7 BIFIIG GIFIIG 6CH<
8-5;BCCH-7 5B8 H<9F5DIIH7 FCIG !B 588=#-CB HC H<9 CT75(
5BOGH<9H=7 = =G E1-H9 7CAACB HC 588 89DCH GHIFC=8 :CF H<9
5BH- =B:65AABHCFM  5B8  A9AGF5BI GH56=4-N-B;  9::97H
1A5;98 ;1-85B79 K=< IHF5GCIB8 7CADIHI8 HCAC;F5
D<M CF :GICFCG7CDM 9B<5B798 H<9 5771F57M F98179 H#<9
JCO1A9 C: -B>97H5H9 5B8 DCHIBH-5(M A=B=A=N9 <9 7CAD-75
H-CB FSHIG

I: §<9 D5-B F9§-9: =6 HOADCF5FM =H =6 DCGG-6(9 HC 5DDIM ACF9
(5CH=B; H97<B=E196 GI7< 56 F58-C:FOEI9B7M 7FMC56(5H-CB CF
BIIFCIMG=G 6M 7<9A=75) 5;9BHG GI7< 56 D<9BCH

IB H<9 7569 C: BOIF5(;=5 751698 6M BOFICIG -B75F79F5H-CB
6M 5 AIG709 H<9F9 =6 H<9 DCGG=6=f=HM C: =B:=HF5H-CB C: H<=6
AIGT769 K=< (C75F 5BIGH<IH=7 5H :=FGH :CHICKI8 6M GDI7=:=7
D<MG=CH<9F5DM I: <=6 A1G7E9 7CBHF57HG 5;5-B FIGI{H-B;
5;5-B =B BO9FICIG 7CADFIGG-CB = =6 DCGG=6§9 HC =B>97H 6C
HIG-BIA HCL-B :CF 5 ACF9 DFCICB;98 F9I5L5H-CB ,<9G9

)¢ O V) (8" &) &) (% &

HO7<B=E19G 5F9 69GH 89G7F-698 =B H<9 AMC:5G7=5f D5-B 7<5D
HOF

(10698 *58-C FO9EI9B7M * ( =6 5B 5{HIFB5H-J9 HI7<
B-EI19 HC 7CBJ9BH-CB5} F58-C:FOEI9B7M 5B8 =HG 58J5BH5;9
KCIi8 69 5 (CB;9F D5-B F9i-9: K=H<CIH BIIF5i 85A5;9

IF-B; * (5DD§=754CB 5 <=;< :FOEI9B7M DI{G98 7 IFFIBH =G
; 9BIF5HI8 5B8 H<=G 5ICKG H<9 <95H ; 9BIF5HI8 =B H<9 H=GG 19 HC
8-6G-D5H9 81F-B; H<9 (5HIB7M DIF-C8G BCH 9L7998-B; [
K<=7< KCI{8 69 5 BOIFC89GHF 1 7H-J9 HOADIF5HIFO  ,<IG 6M
Ab5:=BH5-B=B; H<9 HOADIFSHIF9 CBIM ID HC [ H<9F9 =G BC
BOIF5( 89GHFI7H-CB 5B8 H<9F9:CF9 75B 69 5DD{=98 9J9B =B
A-L98 B9FJ9G =9 6CH< GIBGCFM 5B8 ACHCF ,<9 A97<5
B=GA C: 57HCB C: <9 * (=G FI§5H98 HC H<9 9G97HF=7 :=9i8
:CFA98 K<=7< KCI{8 5(H9F D5=B: I G=;B5-B; =B 5 B9IFCACS
185HCFM :CFA 611 <5G BCH MK 699B : 13iM 9i17-85H98 ,<9
* (75B 69 5DD{=98 8=GH5{iM HC H<9 BIFJ9 FOGDCBG=6(9 :CF H<9
D5H-9BHG D5-B CF DFCL=A5§ 5H =HG 9L=H =B H<9 =BHIFJOFHIGF5(
:CF5A9B

,<9 CFG5) *CCH 5B;@-5 *  6(C7? 7CFFOGDCB8=B; HC
<9 B9FJ9 FOGDCBG=649 :CF H<9 D5-B 75B 69 DIF:CFA98 K=< (C
756 5BIGH<OH=7 ;1=898 6M :GICFCG7CDM !: H<9 6C7?5;9 509
J=5H9G 5H 95GH C: H<9 D5-B =H =6 DCGG=6(9 HC 5DDIM * (
H<9OF95:HIOF

(<9BCE &9IFCIMG=G <56 699B 89G7F=698 =B GIJIF5] H5F; 9HG
9GD97=5(iM HC HF95H 75B79F D5=B 6 1H 56GC :CF BCB 75B79F D5-B
5B8 ABLM 6F=B; DFCHCB;98 D5=B F9i-9: 5F9 AICH 69 H5?79B
BCH HC =B>97H B95F ACHCF BOFJ9G 6975169 C: H<9 F=G? C: :i57
7-8 D5F5IMG-G  <9A=750 BIIF=H=G =6 5BCH<9F DCGG=6§9 7CAD=
754-CB 5fH<CI ;< IB7CAACB

FMC56(5H-CB =G 5 H97<B=EI19 H<5H DFCACHIG DFCICB;98

5B50;96-5 ,<9 5DD{=754=CB C: H-GGI9 7Ci8 61C7?G BIFJ9 7CB
817HCB =G G=A={5F HC H<9 (C750 5BICH<IH=7 $CB; HIFA 5B5(;9
65 =G 819 HC :F99N-B; K<=7< 85A5;9G H<9 BIFJ9 GHFI7HIF9
5B8 751696 /50i9F-5B 89;9BOF5H-CB  CK9J9F (=B79 H<9
AMI=-B G<95H< 5B8 9BBCBIIF-1 A FIA5:-B =BH57H H<9 BIFJ9
75B F9;9BIF5H9 5:HOF 5 D9F=C8 C: H-A9 ~B9 C: =HG 58J5BH5 ;96
CJ9F CH<OF BOIFCIMG=G HO7<B=E19G GI7< 56 D<9BCE :CF 9L5A
D9 =G H<9 56G9B79 C: DCCH DFC7981F9 BIIF=HG

,<9 A5=B 7CAD-=75H-CBG 89G7F-698 K=H< H<9G9 DFC7981FIG
5F9 G=A=A5F HC H<CG9 9LDIF-9B798 K=H< 5BM =B>97H-CB =B7(18
=B; <9A5HCAS5 =B:97H-CB 5B8 BIFJ9 85A5;9

1B 75696 K<9F9 A98-750 5B8 =BHIFJIBH-CB D5-B HFOSHAIBH
<56 :5=498 CF =B 75696 K<9F9 5@H<CI ;< H<9 HCDC ;F5D<M C: H<9
19G=CB =G 89HIFA-BI8 =HG H-=CAC ;M 75BBCH 69 =89BH=:298 =BHF5
CD9F5H-J90M H<9 §5D5FCG7CD=7 =ADE5BH5H-CB C: BOIFCACSIE5
H-CB 9§97HFC89G 75B 69 1698 HC GD97=:=75(iM AC8I{5H9 H<9 5:

519 $17& (97HCB9 DI5798 CB F=;<H 67547 5B8 DISIBSS]
BOFJOG (% _ (GCSG %IG769 '+  IG7<5f +D:BY +& _ +7:5H7
&OFJ9 ++$ _+57FCED-BCIG $=;5A0BH




A O

"FLE % )

:97H98 BOFJ9 DFC817-B; J9FM 9B7CIF5;=B; FIGIGHG K<9B
7CAD5F98 HC H<9 ACF9 7CAACBIM 53505609 9D=81F5( BIIFC
AC81(51CB

,<9 (5D5FCG7CD=7 =AD5BH5H-CB C: BIIFCDFCGH<9G:6G _ H<9
$!” & DFC798IF9 _ K56 :=FGH FODCFHI8 6M (CGGCJI9F =B
56 5 FG719 DFC7981F9 =B D5H-9BHG K=fi< §C750 7CADf=754-CBG
C: 5 F-B8{9M DFC7981F9 19 HC =HG GI779GG: 1§ FOGIGHG 5B8
897F95698 =BJ5G=J9BIGG =H K5G H<9B 1G98 56 5 DF-A5FM DFC
7981F9 =B GD-B5§ 7CF8 =B>IF98 D5H-9BHG 5-A=B; HC =ADFCJ9
§C7CACHCB 5B8 6(5889F :IB7HCB  $CB; HOFA 85H5 <56
(6<CKB =ADFCJ9A9BH =B JCiIBH5FM ACHCF : IB7H-CB 5B8 GIBG-
H=J=HM GI;;9CH=B; DCG=H=J9 9::97HG CB B9IFCD{5GH-7=HM

=; 1F9

& $-+17&

$5D5FCG7CDM DFCJ-89G A-B=AS5{IM =BJ5G-J9 577966 K<
CDH-AS5{ J=GI5(-N5HCB HC J=FHI5(iM 5F 568CA=B5i DCFHCBG C:
H<9 BIAGBCE57F5) DIOLIG K<=7< 5F9 5§GC 616>97H HC 9BHFSD
A9BH BIIFCD5H<=96 ,<9F9:CF9 K<9B :57-B; G7-5475 ;0IHI50
CF D9F-B95§ D5-B K=H<CIH 5BM C6J-CIG GD-B5¢ CF 899D ;@ 1H95(
751696 H<9 9L5A=BIF G<C18 5IK5MG FOAIABIF H<5H H<9 9B
HFSDA9BH 7C1E8 69 =B H<9 -BHF5D9J-7 DCHi-CBG 96DI7-5(iM
K<9B I1F-B5FM CF 5BCFI7H58 GMADHCAG 5F9 DFIGIBH

,<9 [§5D5FCG7CD-7 5DDFC57< HC H<9 =BHF5D9§J=7 61B8{IG C:
H<9 E1 AG6CG57F5) BOFJIG CDIBI8 5 AMF=58 C: DCGG=6-(--96 HC
566966 5B8 HF95H H<=G B9;i97H98 DCFH-CB C: H<9 DIOLIG 6M
A95BG C: BIFJ9 897CADFIGG-CB CF G9§97#-J9 BIIFCACBIE5
H-CB

I+ $7+-* +

&I179(-=C $IACE FI79-J98 FIGI5F7< ;F5BHG :FCA %98HFCB=7 IB7
5B8 $56CF-9 !B7 HF5J9¢ ;F5BHG :FCA %098HFCB:=7 !B7 5B8  CGHCB
+7-9BH=:=7 5B8 DFCTHCFG<-D ;F5BHG :FCA %98HFCB-7 IB7 &CB9 C:
H<9G69 ;F5BHG 5F9 <CKOJOF 8-FI7HIM FIISHI8 HC H<9 7IFFIBH D16(-75
H-CB

(<-D (9B; F979-398 9EI-DAIBH GIDDCF :FCA +CBCGHI  D>=:=fA

5B585

(5B  CF8CB =G H<9 F97-D-9BH C: 5 Al G-H98 *9GI5F7<  F5BH H<9

I *+(>* (5B F5BH 56 K9 56 GOJIF5] CH<OF ! * :1B898 F9
G95F7< ;FSBHG 9 <56 5{GC_F979-J98 5B CDIF5H-B; ;F5BH :FCA

(69F;5B :CF G9J9F5H ~,~ o\ F9i5H98 DFC>97HG

* *& +

F5M  9BFM BSHCAM C: #<9 1A5B C8M !0
&IIFCIC;M 8 ,<9 $1ABCG57F5) (FILIG
(CGGCI9F % +7<B9-89F ,  9BE9 #( $5D5FCG7CD-7 H<9F
5DM :CF 9B8CANMF-CG:6 5B8 J5G71E5F 9BHFSDAIBH C: G57F5(
DIOLIG  OFfi=f +HOF=f
(CGGCI9F %  <-5BHOF5 .  59?915B8H " B5HCAM C: #<9
+57F58 *CCHG 5B8 #<9 (91J=7 +Di5B7<B-=7 &9FJIG -B /CA9B
—GB; k<9 $ && ,97<B-EI9 +IF; $5D5FCG7 BBCG7 (9F71H5B
,97<
/<+96-89 "$  5F69F %  /5HIFC % 57CB9 ,
BSHCAM C: =§=C-B; 1=B5( 5B8 ={=C<MDC ; 56tF=7 BOFJ9G =B F9i5H-CB
HC HFC75F DE579A9BH 5B8 (CK HF5BGJOFGI -B7-6-CBG ~ A " ~ GCHIH
MB97CE
(CGGCIF % —G9 C: H<9 $!” & DFC798IF9 CB H<9 GIBGH-J9
6F5B7<96 C: H<9 §1.ABS5F DIOLIG :CF H<9 HFISHA9BH C: =BHF57H56(9
DCGH<9FB-CFF<5D<M B9IFCD5H<=7 =B;1-BC8MB-5  9FB=5
"1B 8C- G L
F=;CFOG71 $5NSFCI 7§6CB ,*  CKB-9+  (CKOFG #
FIGHCB /% %0-?<5-f %+ !BBIFJISH-CB C: H<9 9J5HCF 5B= AlG
7696 89G7F-DH-CB C: H<9 BIFJ9 6F5B7<9G HC #<9 DIGC7CT7M;916
==C7C77M;91G 5B8 DIGCFI7HSE-G AIG7896 !BH —FC;MB97CE *
(937 GCCF  MG:1BTH "5B
5F69F % FOAOF *  ,<CF # Ci69F ( #19<f ,"
C5HIG #/ IBBIFJSH-CB C: H<9 :9A5(9 (9I5HCF 5B= AIG7i96 A
" 766HH  MBI7CE "18

e 820) 17) 1

&

e )&

/5BOF J5B /G69B " 96556 ( 56<CK55 &  9*I=HOF
% S$5AIG/ <9 TCBHF=6IHCB C: K<9 [J5HCF 5B: BIFJ9 5B8
<9 DI189BB5} BIFJO KC H<9 BBIFJISHCB C: #<9 §9J5HCF 5B= A167§96
5 GHISM B <1 A5B 1981696 IF —FCJ &CJ

9 FC5H/ 1CG<=AIF5 & BSHCAM 5B8 (<MG=CiC;M C: #<9
$CKOF —FB5FM ,F57H 1B 5B86CC? C:  (:B<75) &9IFCIC;M F8
+OF0G 8 [69JOF ZL:CF8 —#

(COGCJOF %  597915B8H "  §5675AD  $=  <5BHOF5 .
$5D5FCG7CD=7 BOIFCIMGSG C: H<9 G57F5) DIOLIG 5B8 H<9 G7=5H7
BOFJ9 :CF OLHOBG=J9 9BBCAMF=CEG C: #<9 D9GJ=7 K5 " "&'%
& ¥ %) 9

C17<9 ( CADFIGG-CB 5B8 9BHFSDAIBH BOIFCD5H<=96 * &
§'& )78
J5B 89F "5;H (# =? ( FC9-B; % #K99 ,  &9J9CH-B

* H9B 579B  $99A5BG F7<-HO7HIF5) 7CB:=; IF5H-CB 5B8
A-TFCGHF I 7HIFSE DFCDIFH=9G C: #<9 G57F5E DEOLIG 5 8=::1G-CB H9B
GCF %! 5B8 :=69F HF57HC;F5D<M GHIBM &9IFC-A5;9
8C- >BIIFC-A5;9

9BHCB *” +<OFF=fi "  +7-51-7 GMB8FCA9 819 HC 9B8CANF-C
66 C: G7-5=7 BOFJ9 +CIH< %98 " ~H
$IACE & #5AF;CFC86?M  ((C;9F 5GHFC * +7<CF FRC
% +57F50 BIFJ9 =B:={HF5H-J9 9B8CANMF-CC-G DFIGIBH-B; 56 DIF-AIB
GHF 158 F=;<H G=898 G7-5=75 5B8 6i5889F 5HCB-5 7569 FODCF 5B8 89
G7F-DH-CB C: GIF;=750 HO7<B-EI9 " 9%:B-A IBJ56-J9 MBI7Cj
%5M 1B 8C- A
$IAC6 & b A-TC & %5FEIG * #5A9F;CFC86?M  +7<CF

sFRC %" *97C;B=#-CB 5B8 HFI5HA9BH C: IB8CANMF-CC-G =B

JCiJ=B; H<9 G57F5) BOFJ9 FCCHG !BH —FC;MBI7CE ™ "5B

%-=CCA9F + CJ9 %  D={CH GHI8M C: H<9 DF9J5§9B79 C: §9;
D5-B 5ACB; KCA9B K=< 9BBCAIFCG-GC " C8M %CJ ,<9F
"1f 8C- > >6 Al
(577<=5FCH- %-=5NNC &  =5G=CHH5 ,FI=B= BHCB-=B=
Foi= (. 9BHf9 . 569FH5  %CG75FB= % (5B =B H<9 ID
DIF 5BHIF=CF (5H9F50 D5FH C: H<9 H<=;< =B KCA9B 5::97H98 6M 9B
8CAO9HF=CG=G GHIBM C: G9BG=H-J9 BOIFCD5H<M  OFti= +HOF=]
"9 8C: > :9FHBGHIFH
ABFIB7C  $5BC9 1 (9FF=;CH% CI850 3 BIK 75B5f
GMBBFCA9 7CADFIGG-CB C: H<9 DI89B85§ BIFJ9 =B  {7C72h6
75B5§ CF DOF=B5) DSF5EMG=G C: 7M74=CHG4  (FIGG9 %698 %5F

(CCGCIF % $IACE & *:6?6 GMADHCAG 5B8 A5B5;9A9BH C:
D9iJ-7 BIFJ9 85A5;9 G97CB8SFM HC GIF;9FM :CF D9iJ-7 CF;5B

DFCE5DG9 5 FODCFH C: 75696 !BH —FC;MB97CE " 97
8C- G
5B96<5B ~ —DDCB-= + CB $) —H<5DD5 %  /5F5?51§(9
* —B9FC= *  <FCB-=7 D9{J=7 D5-B 819 HC D9{J-7 7CB;9GH-CB

GMBBFCAQ <9 FCI9 C: 8:5;BCGH:7 5B8 =BHOFJIBH:CBS) F58-CIC;M
5F8-CJ567 1BHOFJ9BH *58-C &CJ 97

$IACE & 65FEIC *06 #5A0F;CFCB6oM  (IC;9F  +7<CF
SFRC % .5671§5F 9BHFSDAIBH C: H<9 67547 DILIG 7516:B; 755

A9B=5§ 675175 588 IF:BSFM GMADICAG 1B #<  BBI5E %998

C: H<9 IBHOFBSHCBS] CBHBIB79 +C7:0MM | + *C 89

"SBO-FC &IIFCIFCIC;M 5B8 —FCBMBSA=76  C6C?9B &" /=HioM

J D 8C: >S6AH

(COGCIOF % , <9 G57F5i $!” & DFCT981F9 :CF F97CIOFM C: 658

89F FOTHIA GILI54 :1B7HCBG =B D5F5Di9;=7 D5#-9BHG 5:HOF OL

DI5BH5H-CB C: 5 DF9J-CIG =BOHO7< F-BSIOM 7CBHFCHOF " %6-B=A
1BJ56=J9  MBY7C "5B 96

*9ADY  5<i-B $ (5H<CD<MG:CIC;M C: &IFJ9 CADFIGG:CB

+MBBFCAYG *96DCBGY C: (9F:D<IF5) &IFJIG HC $C58:B;
%% ) % &CJ

$IACG 9 50 BHFED9EJ=7 BOFJ9 9BHFSDAIBHG _ 5 BI;197498 75169

C: DOF:B95f D5:B 5B8 IF:BSFM GMADHCAG !B *+7-9BH::=7
(FC;F5AA9 K< BBIS %99%B; C: H<9 !BHOFB5H#-CBS5(

CBH=B9B79 +C7-9M ! + ” THCE9F %CBHFI5(

5B585 a &9IFCIFCE —FC8MB l; +IDDE  + +
8C- BSI

sBBOFID & 50 &  SFCIHCIB-5B + 967&=7C§ 5FCB *

KCF?-B * O 5i (<SFASTCHOFSDM :CF BOIFCDSH<:7 D5:-B =B
58135 5 GMGHOASHT FOJ-OK 5B AOH5 5BSIMG:G <9 $5B79%
&IIFCIC;M

55BDQQ % M5 & 577CB5 % 5FCB *  9BBOW %

CI<566:F5 98 50 &91(+! ;1-89i-BIG CB BIIFCDSH<=7 D5B
5669GGA9BH (5:B




W5i& FI77I SFCB*  55BDQQ %  5BGGCB ( "9BG9B ,

Of 50 &+ ;1:893:B9G CB #<9 D<SFA5TCIC;=750 HFISHAOBH C:

BOIFCDS#<:7 D5:B F9J:6:CB  IFCD95B "“CIFB5{ C:

&9IFCIC; M 9

C# OF;<ASBG  96CF?J98 + _5B #5ADIB %" - &
e s 0y (/) s $7) B8 <BS
169J:0F

/9:66 "% (9337 :iCCF A<C:567-5 HF=; ; OF DC:B#G ABBIS{ H<OF

SDM :CF :BHOFGH:H:5H 7MGHHG 5B8 #<Q IF;9B7M :FOEI9BTM GMB

BFCA9"  )’$ 97

+C778510 # $5KGCB -16JC8MB:5  1=89§:B9 1D

8540 " $CK OB ,F57H <6 DF 8C:
$ ,

*C6-B6CB " +BMBOF %657209F $1 § )7 78T §&”
§4)7+) (¢ +% ™81 98 (CHC (9;F9 FHA98

HNKGHOF " #19<f ," +7<F9F " (97HF=750 GH=Ali5H-CB =B
H<9 HFOS5HA9BH C: D9iJ=7 D5-B 819 HC §9J5BHC F5B= GD5GA *

+F=B=J565B # #5M9 "  9CI8K-B * %MC:567-5f 8MG: 1B7H-CB

566C7-5H98 K< 7<FCB=7 D9§J:7 D5:B  AS5B5;9A9BH
GHF5H9;:96 " L)) & 1( > 7
AN *960B89 (% ZDD $  CGH5 ,  +5FHCF= %

FRC %" SCHFC * :9-HC 85 58-SRC 8C 6-C:998657? 5C
HF9-BSAIBHC 8CG AYG7I{CG 8C 566C5(<C DTEJ=7C D5F5 HFSHSAIBHC
85 =B7CBH-BUB7-5 IF-BPF5 89 96:CFSC* - ) * "& 7§ * +

%CFIBC
%5BCH9
(50A5 ( 98 —FC:=G=CHIF5D-=5 5D{=75SX9G 7{VB=75G 856 HT7B=756
:=6=CHOFSDUIH=756 B5G 8-6:1BSX96 A:=77-CB5:6 9 8C 5GGC5i<C
DT§J-7C  5AD-B5G +( (9FGCB5E $:B? CAIB=755X96

9B8HGIB , SWBBEJ-GH ( "9DGIB # . (OHIFGIB % #BIBGIB
$  JFEIA ™ (F9i=A-B5FM FIGIEHG C: 5 BIK IEHF5GCIBS ;1-898
5DDFC57< HC GAC7? H<9 G57F5) DI9LIG H<9 DSF5657F5) DSF53(98

$roE) (% )T "8 " +RC (SIC

6<=H F " B59GH< I; 8C-
6>5 59F
(9B; (/ ,IA6% (+ —(F56CIBS 1-898 !BHOFJ9BH-CBSE

(FC7981F96 :CF (5H9BHG K<  <FCB:7 (9iJ=7 (5:B _
9G7FDK:CB C: ,97<B-EI9G 5B8 *9J:0K C: $HOFSHIF9"  '"&
e g

)¢ O V) (8" &) &) (% &

,FOG7CH %  FMC5B5(;9G-5 =B !BHOFJOBH-CB5} (5-B 9%65B5;9
A%BH & I/ &

1B;69F *+ 1§=CDGC56 AMC:567-50 8MG: IB7H-CB 5 HFI5H569 75169
C: *:5-198a iCK 6577 GMBSFCA9" ) I 1/* 1

$IK-H # %5B-DIG5HJ9 , <9F5DM =B *9<56-=H5H-CB C: H<9 %CHCF
+MGHOA IB "C<B ( IHI9F 98 » /7 *"§ "& &
/* ,& +7&  _CIIA9 ,<9  LF=5;9F  (C-BH  9%5BI5§
IHOFKCFi<G $CBBCB $:-DD-B7CH{ /=ii-5AC  /=1?-BG
D
*CN9B (5FION — (16698 F58-C:FOEI9B7M C: §1AG5F BIFJI9
FCCHG :CF HF95HA9BH C: 7<FCB-7 =B 1-B5( <9FB-CFF5D<M D5-B " "&
/=" &
5<5B5  2IB8YF ". %57F95 $ J5B #099: % +IIHF %
(16698 *58-C:FOEI9B7M  IFFOBH  -B=75f 5B8  =CiC;=75}
$HIF5HIF9  J5-156(9 " "& "8
/97GI9F & #09-B %  IF9JH7<  *CNIBHGJ9-; . *18-7< 2
F=if + 9H 50 (<9BCH BIIFCIMG=G :CF G9JOF9 7<FCB-=7 BCBAS=;
B5BH D5-B =G #<9 Ci8 5§GC C6GCAHI * "&

(CGGCI9F % $5D5FCG7CD-=7 A5B5;9A9BH C: 9B8CDIIJ=7 9H-CiC

;296 C: DI89B85) D5-B -B 7CBGI71#-J9 DSH-9BHG " —FCE
DF 8C- >>IFC

(CGGCIF % +T7<IF7< 9Bi9 # &9K GHF5H9;=9G C: D9RJ-7

BIFJ9G GH=AI{5H-CB :CF F97CIOFM C: D98J=7 J=G79F5) :1B7H-CBG

5B8 §C7CACH-CB =B D5F5D{9;=76" ,)”,)’s )’ /&

(CGGCI9F % *97CI9FM C: GIBGCFM 5B8 GIDFSGD-B5G 7CBHFCE C:
19; ACJ9A9BH =B DICDI9 K< 7<FCB:7 D5F5D{9;=5 5 7569 69
FGh ) 11/ 1 DF

% o@uS $ )

&1795C $IACE % (<
%5-B; 8BFIGE *15 "C6O 89 %5;5i<506 5D
+RC (B1iC _ +( PN

(<CB9

(
9A5 BI79:C  ;AS5: 7CA

1B <9 5FH=709

1 +9?:;17<= 1BCI9
AR

$-98§ %
%S *)" % L) 8§ /,4)* )8

D5;9
1&+, 7

i D5H-9BHG G=;B98 -B:CFA98 7CBGIBH 5B8 H<9 DF=B7-Di96 C: <9  9iG-B?-

TFEL & %

I + <=6 K56 5 DFCGDI7H-J9 7569 GHIBM 518K (F-CF HC IB8IFi5?-B; H<=G CHI8M 957< IB-H CEH5-BI8

5J9F:=9§8 ( *=7<5F8GCB  15GGCIF-8-6 $ (=B5B;C

/5;9Bi9<BOF  Cig * 1)’g"
% &) (") (9J:DIF-BICIC;M

9765F5H-CB K9F9 :CiiCK98

5DDFCJI5 :CF 169 C: H<9

, + =BGHF1 A9BH =B DFCE5DGY 5B8 =B7CBH-BIB79 GIF;9FM 56 GHSBB5F8 <CGD-H5G DF57H-79  {# D5H-9BHG G=;B98 -B:CFA98 7CBGIBH 5B8 H<9
DF=B7-Di96 C: H<9 9iG-B?-  97(5F5H-CB K9F9 :CiiICK98




Review

Pelvic congestion syndrome: a current review

GIL GUTVIRTZ, MAJDI IMTERAT, ADI Y WEINTRAUB

Department of Obstetrics and Gynecology, Soroka University Medical Center, Faculty of Health Sciences, Ben-Gurion University of the Negev, Beer Sheva, Israel

Abstract: Pelvic congestion syndrome (PCS) is an obscure diagnosis thought to cause chronic pelvic pain (CPP) in premenopausal women.
It is believed to be caused by pelvic vein insufficiency but its etiology is still being investigated. Diagnostic criteria have yet to be determined
making its prevalence unclear. Moreover, its clinical presentation mimics that of other common conditions causing chronic abdominal and
pelvic paint2, In this review we will attempt to summarize the key elements of the clinical features, diagnostic work-up and treatment options

of this enigmatic and complex entity.

Keywords: Pelvic pain, Congestion, Incompetence, Reflux, Embolization, Chronic

EPIDEMIOLOGY OF PCS

Having no definite diagnostic criteria, the incidence of PCS is dif-
ficult to determine. According to current literature, up to 10% of wo-
men have ovarian varices, and 60% of them may develop PCS?*®. PCS
is to be considered in the differential diagnosis of CPP which affects
approximately 4-16% of women, and up to 30% of them are thought
to have PCS if no other obvious pathology can be found®<.

ETIOLOGY OF PCS

The exact etiology of PCS is unclear. Multiple investigations have
observed that insufficiency of the pelvic veins originates mainly from
the ovarian veins, but may also originate from the internal iliac veins
or other communicating branches found in the pelvis®1o.,

The pathophysiology of congestion is believed to be multifactorial as
a result of valvular insufficiency, vein obstruction or hormonal chan-
ges®. Valvular insufficiency can be caused by congenital absence of the
ovarian veins’ valves, which is relatively common, reported in 13-15%
of patients®. Alternatively, it may be caused by valvular incompetence
seen more frequently in multiparous women as a result of the 50% in-
crease in pelvic vein capacity during pregnancy, which may in turn lead
to venous incompetence and reflux in the non-pregnant state™.

The absence of PCS in post-menopausal women suggests the role
of estrogen in premenopausal women as a venous dilator, an observa-
tion supported by the symptom relief or resolution that is observed
following the initiation of a hypo-estrogenic state in these women?41,

Extrinsic compression of the left renal vein (“Nutcracker syndro-
me”) which receives inflow from the left ovarian vein or compression
of the left common iliac vein can also account for pelvic vein conge-
stion (May-Thurner Syndrome)!61”. Whatever may be the cause for
reflux and congestion, the clinical symptoms are probably attributed
to the abnormal dilatation of the pelvic venous system, as stretch and
stasis of the engorged ovarian and pelvic veins may activate selective
pain receptors and cause release of neurotransmitters from the walls
of the dilated vessel?18-20,

A genetic basis has not been established but some studies suggest
certain genetic traits to be involved in venous pathology?-2,

CLINICAL PRESENTATION

PCS is characterized by symptoms of CPP, such as intermittent or
constant abdominal or pelvic pain, not limited to any period of the
menstrual cycle or intercourse and not associated with pregnancy. It
typically affects multiparous women of reproductive age. The pain is
usually described as a dull ache or fullness that persists for more than
six months, and is often exacerbated with prolonged standing, coitus,
menstruation and pregnancy. Symptoms are most severe at the end of
the day and diminish with supine positioning. The presence of vulvo-
vaginal, perineal or limb varices is suggestive?2.

The physical examination may reveal ovarian point tenderness, cervi-
cal motion tenderness and uterine tenderness with direct palpation. One
study by Beard et al.® reported that the combination of these symptoms
with post-coital pain are 94% sensitive and 77% specific for PCS.

After excluding other possible causes for CPP including gynecolo-
gical, urinary, gastrointestinal, musculoskeletal, neurological and
even mental health disorders, the key finding in PCS is documenta-
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tion of pelvic vein dilation or incompetence on imaging studies.
Congested pelvic veins can be very painful and account for approxi-
mately one third of cases of CPP?". Even so, the hallmark feature of
enlarged pelvic veins can also be found in asymptomatic women22e,
emphasizing the challenging diagnosis.

DIAGNOSTIC WORKUP

Although documentation of pelvic vein dilation is necessary for ac-
curate diagnosis, pelvic imaging supports the diagnosis but does not
define it, as pelvic congested veins are a common and non-specific
finding that can bae seen in many asymptomatic women as well?. In
addition, to date, there are no validated measures to determine venous
congestion or tortuosity®.

Ultrasound

Pelvic ultrasound is usually the first line of imaging study in patients
with suspected PCS. It is easy of perform, non-invasive and relatively
low cost. Sonography is also used to exclude other potential causes for
pelvic pain such as pelvic masses or uterine pathologies. With regard to
PCS, ultrasound can evaluate dilation of pelvic veins and morphology
of other pelvic structures such as the uterus or the ovaries that might
suggest the diagnosis of PCS. The transvaginal approach (TVS) with
Doppler is generally preferred due to better visualization of pelvic ve-
nous systems3t. Common findings in sonography of PCS are dilated left
ovarian vein or pelvic venous plexuses, stasis (slow blood flow) or re-
versed blood flow and variable duplex waveforms in the varicoceles
during the Valsalva’s maneuver (implying valve incompetence)®7323, It
is recommended to perform the transabdominal or transvaginal sono-
graphy in semi-supine or upright position since veins are flaccid when
the patient is supine, and venous changes may not be detected. Another
maneuver that can improve sensitivity is the Valsalva maneuver, but
even with these techniques employed, imaging is still operator depen-
dent and may render false results®.

Venography

Catheter-directed venography is the diagnostic gold standard test
for pelvic congestion®%, A percutaneous jugular, brachial or femoral
catheter is used to visualize the ovarian or internal iliac veins and as-
sess for incompetence, congestion and retrograde filling®". It is more
sensitive than ultrasound scan and thus, the Society for Vascular
Surgery (SVS) and the American Venous Forum (AVF) guidelines re-
commend it as the test of choice for pelvic venous disorders®. Its
main disadvantage is being an invasive procedure that carries poten-
tial risks and complications, however, using catheter venography pro-
vides a therapeutic opportunity for intervention (embolization or scle-
rotherapy) if indicated.

CT (Computed tomography) and MR (Magnetic resonance)
Imaging

CT and MRI scans provide better imaging of pelvic congestion but
are more expensive and do not allow therapeutic intervention*6283,
Moreover, CT scan requires radiation and should be avoided when
possible, especially in premenopausal women®. Specificity is also
considered low for both modalities; however, both scans provide a
good anatomical overview of the pelvic vasculature and surrounding
tissues and can identify coexisting pathologies.
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Contrast-enhanced MRI may become a leading imaging study for
pelvic venous incompetence due to its superior imaging and, in con-
trast to CT, does not involve radiation exposure. Velocity-encoded
phase contrast imaging and time-resolved MR angiography have si-
gnificantly improved detection of venous reflux*-+2.

Laparoscopy

Diagnostic laparoscopy is often preformed as part of a CPP investi-
gation®. Although it is useful for detecting conditions such as endo-
metriosis or adhesions which are otherwise undetected, its role in
PCS detection is less established. Characteristic pelvic venous chan-
ges can sometimes be visualized at laparoscopy*, but since the proce-
dure is performed with the patient in the supine position and requires
insufflation of carbon dioxide gas, the pelvic varicosities are often
drained or compressed and ultimately remain undetected?” 4.

MANAGEMENT OF PCS

Several treatment modalities have been proposed and evaluated, in-
cluding medical, invasive or surgical approaches. All modalities have
shown effective relief of symptoms, but no standard approach to treat
PCS exists, and it is not clear which could be considered the best op-
tion®. Therefore, therapy is individualized based on the clinical pre-
sentation and symptoms.

Medical therapy can be considered for first line treatment as risks
are low compared with invasive procedures. However, limited data
exists from only few small randomized trials. These trials reported
that treatment with medroxyprogesterone acetate, GnRH agonist (go-
serelin) and subcutaneous etonogestrel implant improved pain scores
and venography scores®!547, Presumably, the hypo-estrogenic state
causes venous constriction that alleviates congestion and offers sym-
ptomatic relief. However, this symptomatic relief typically lasts for
several weeks and benefits are rarely sustained. For example, women
treated with medroxyprogesterone acetate reported rapid return of
pain after treatment cessation'®. Some systemic side-effects and need
for regular follow up also reduces compliance of the medical therapy.
Patients refractory or non-compliant to medical treatment should be
considered for invasive treatment.

Surgical treatment such as ovarian vein or pelvic vasculature liga-
tion (whether using laparoscopic or laparotomy approaches) have shown
symptomatic relief of PCS in up to 75% of symptomatic women.
Nevertheless, this evidence is supported only by observational data and
case series, therefore the value of these treatments has not been establi-
shed in clinical practice. Hysterectomy and bilateral salpingo-oophorec-
tomy have also been performed to treat this condition, but are limited
only to women who have completed childbearing. This radical approach
does not always provide relief of symptoms and is only indicated in ca-
ses where less invasive techniques are unavailable or have failed®. The
surgical approaches are accompanied by the potential for several com-
plications such as high rates of residual or recurrent pelvic pain, esthetic
damage and longer hospitalizations®**. A randomized controlled trial
showed that embolization was superior to hysterectomy and oophorecto-
my in providing symptomatic relief for PCSSL. Finally, the most impor-
tant risk related to gonadal vein ligation and oophorectomy remains the
post-procedural loss of gonadal function and the need for hormonal re-
placements2.

Radiological treatments are now being used more often for PCS
as they provide good technical success rates and a minimally invasive
approach. Percutaneous embolization procedures can be performed
in an outpatient or day hospital setting, thus reducing patient’s di-
scomfort and costs®*%. A trans-catheter embolization of the ovarian
veins can be achieved through femoral, jugular, subclavian and bra-
chial routes, all with good technical success and low complication ra-
tes®. Regardless of the embolization agent used (coils, foams, glue or
liquid sclerosants), clinical and technical success rates remain high
for all. Complications are rare but may be variable and most com-
monly include coil migration, vessel perforation and local thrombo-
phlebitis®>%". These complications can be reduced by using a combi-
nation of embolization agents and techniques. Additional complica-
tions related to drug administration for sedation, venous puncture
such as hematoma or pneumothorax and those related to radiation ex-
posure are noteworthy®%5, | ong term symptom relief with emboli-
zation therapy has been suggested in several studies since the
1990s*51556062 with 60-100% of patients reporting significant relief
lasting up to 72 months®. No gynecological complications, such as
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menstrual cycle changes or changes in hormonal levels, were noti-
ced60,61.

Specific treatments for pelvic vein compression syndromes
(“Nutcracker” or “May-Thurner” syndromes) are available with the
use of percutaneous stent placement or in combination with ligation
or embolization®,

SUMMARY

PCS is a common condition that negatively impacts women’s daily
life, with significant physical, psychological and sexual consequen-
ces. It must be considered in the differential diagnosis of CPP and if
overlooked it may cause delay in correct diagnosis and treatment.
Although PCS is multifactorial and still poorly understood, treatment
modalities exist with encouraging success rates. The clinical practice
guidelines of the society for vascular surgery (SVS) and the American
venous forum (AVF) conclude that ovarian and pelvic vein emboliza-
tion has become the standard of treatment for this condition with a
grade 2B recommendation®. Nevertheless, to date, limited evidence
for long-term efficacy of these treatments is available and further stu-
dies are required and called for to optimize treatment for this complex
condition.
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