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GHHEURVSLYBROQWYXLUBRU WKH WUHDW P HIYW2R8 &KNQURFHSKDO XV
IDLO DW D UDWH RI Z KW KIPGG RMKWMIDIQ BM VR I\ BVCKUL V s
SUREOHP LV VXSSRUWHGV EDQRQMV LM VRANGWRWHBRDOXV LV D SDWKRORJLEDO
QHXURVXUIDFNOGIDGPLVVLRQV ZLWK &6)DWOKKXBBED ODLIPPHIBHRMZAHHQ SURGXFWLEQ
VHFRQG WR EUD LML RERAFU W B O G/KIXQ W UG ®IDAV HGS F RWAWAXOORW K@ X QAQDWR RIQU L Q %/KP
KDYH EHHQ HVWLPDWHG DW KH WBMR B IWK®LRPRQEDQ Y RWHG LQW UDFU WRLYERSHH]
Rl WKHVEBUBRMWM EXWDEOH WR VKXQWDKROXDEE EDNHERR® ZWWHK K\GURFHSKD
QXPEHU RIVURXWRMRQVRB QXPEHUV RI DQQXDSOHRSOHWMMYWEH BLW K WKH FR@GL
SURFHGXUHYV +\GURFHSKDOXV UHTXLULQJ PHGLEDO

7KH WHFKQLWER® VG QRNWUR ODREZWRVW VERRDWLQYN WKH LPSODQWDWLRQ RI)@D e
DQG HDV\ WR LPSOHPHQW &6) VKXQW G HYRB QVKHKID ER\B KKRISDWDQEH W KWKERG] F
FXUUHQW SURWRFROV 7KH SURSRVHG SHRIGXR Q/H X\PFDBHKHOERRWWE HGH 6K X @M 10Q
FDWKHWHU WR PLQLPL]JH WKH QHHG FRPRRY EWIR@ VXUJHU\ ICQXHQWRQWYV 3§
REVWUXFWLRQWRRBRROXNWIKUYHGE DFFRPSO&KHUIKEXQWY DUH W\SLFDOO\ FRPSELV
ZLWK D GXDO OXPHQ FDWKHWHU FXUUN@W 8RWWRD W R MW KHIMWHILD DU M HQ\Q EO H
OXPHQ FRQVLVWLQJ RI D SULPDU\ OXH”H-H(BDKU)IQ\GD[H[W\l—l—FLRL(;RCEJDWR(W(I@I-HQUDQLX@D D
SURYLGLQJ UHGXQGDQW IXQFWLRQDOLWD QQHWKRI WKH.@AHLURHJV\KMQ/WB)BD\OB(I—P%G%FN
RFFOXWKRIQHELP LOQWKMH QQHHG IRU VXUVIREKD®D WRIXQWKHU DV D FRPSOHWH§ V\
UHYLVLRQ FRPSRQHQWYV 6 K X.Q@QW\W DAFRUMXQA.DW HS U H

Rl VKXQWYV IDLO ZLWKLQ WKH \HDGUI]MQ—LLQLMSIHM\W&[BIQ%IQ&MLB’O\NRR@KL
FDWKHWHU REVWUXFWLRQ DFFRKRYWMN IRKILRYEOWR R ZLRBU BYQRUHVWHVXOWLQJ LQ
OHVV SUHYDOHQW WKDQ SUR[LPDO FDSMKHWWEKWHRFFOXVLRQ LQFLGHQFH RE
GLVWDO FDWKHWHQIREFPSWRRMAAMDELOLW\1,+ IXQGHG H[SHUW SDQHO KDV gL G
ZRXOG UHGXFH FRVWY DQG LPSURYH SGMMIHQ@WDR XDV EURIFHD ERKOBBHRUQW\ V¥R |
WKH QXPEHU RI UHYLVLRQV R X' W F HERildr®¥ modesobstruction, disconnection, fracture,ﬁ

infection, and over or undeirainage.2 EVW U XFWWWR B £P R
.H\ZRUGV K\GURFHSKDOXV &6) VKXQWRPFFREX@BU VKK@XQ GDL@KUH PHFKDQ@LV

Ipe8001d/q3INOIg/B10 aWwse uonos|joojeNbipawse//:sdly Woly papeojumod

LQWUDFUDQLDO SUHVVXUH ZLWK VKXQW IDLOXUH UDWHAMRYHU \&HY
7KH RYHUDOO SURMHRS BEMHHFMELUFHO

120(1&/$785( J)OXLG &6) VKXQW WKDW PLQLPL]JHV WK
D PDMRU SUREOHP IRU K\GURFHSKDOLF

&6) FHUHEURVSLQDO IOXLG DOO &6) VKXQWYV IDLOLQJ ZLWKLQ WKH |
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SHUNT SYSTEM TO DRAIN CSI LQ WKH SHULWRQHXP WR SUHYHQW ER
INTO ABDOMEN SVHXGREJXWH

CONNECTION
Brain TUBE TO M AIN
SHUNT VALVE

Catheter into

ventricle

Cerebrospinal

Shunt valve fluid

DIVERTER BODY

l'ubing to the

abdomen

PERITONEAL DUAL
LUMEN CATHETER

QUTLET WITH
DIVERGENT ENDS

OUTLET PLUG
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1.1 Device Design and Function SDVVDJHZD\ LQ BKG®V R LW K R BEHRUB QIQ\FEO
SOXJJHG ZLWRPHWL FHEDOW (OHYDWEG
ORGXODU UHGXQGDQF\ LV D ZHOO X QGEHWHWWRHRIGER@GJI LROHHMHE E\ SULPDU\ FKI
SULQFLSOH HPSOR\HG WR LQFUHDVH U EO QIBELRX WL R DOR\Z WAHKPU R X JK 3 WHK\HV SUUH!
GXSOLFDWLQJ RU WULSOLFDWLQJ FULW&BQUP&WMEW@HWWWMO/BMD&EON
E\DLYHQ PRGH ZLOO EH SUHWGKH \BXEO0LBRY HSHGDWQREQ IGXIM QDR UKIGOH WKHS DC
FRPSRQHQW LV PDLQWDLQHG XQXVHG )SQJ\RMCRWR@PHQX@RMDU_R)Q{HEB\ADWK@WHQ@HC
WLPH RI ILUVW FRPSRQHQW IDLOXUH ,Q UMK KQR®H/WH RRQ\WW@B\QI—QGHYDWLR
VKXQW WKH GLVWDO FDWKHWHU WR WKHXQEUMRQMWHKBUFWDWQXXQW@O
UDWKHU WKBHQHRQH K\GUDXOLF DFFRRX@QFWBERUDWHG WR G
IRU ORQJHU WKDQ VSKIH WWLXPUHH LWRWLDHSMX/

FROM MAIN
VALVE

PRIMARY CHANNEL

6102 Jequaidegs 9| uo jsenb Aq pd-|62€-6 | 0ZPWP-E00BZ0}H. 00

SINGLE LUMEN DUAL LUMEN
),*85( &5266 6(&7,2B%/2),/( 2) '8%/ /180(1
3(5,721($/ ',67%$/ &$7+(7(5 AR L L -

7KH EREF O XPHIRDWGERWK HQGV SUHY BACK-UP CHANNEL
DFFXPXODWLRQ RU RWEBHRUGRQWDRLE PERTONE . CATHEIER
SULVWLQMXQUQQWH UWRIQW RUWRRKIK WHF KD Q CONNECTION NIPPLES
RI RFFOXVLRQ PD\ EH FHOO JURZWK LQ J

GHSRVLWLRQ RI SURWHLQV RQ WKH VX UghiH dils bis AD3)E B FRXY(GsE o
HQFDSVXODWLRQ RI WKH FDWXMMWMHUHNEQW\ D SVHXGRF\V

RI' SULPDU\ OXPHORIRHEVYW K KEMEWRBIH WitblRisk Assessment and Testing

PHFKDQLVP VZLWFKHV |10GRZ OXKWRR YK WRUHHE D F N

GUDLQKIHRXWOHW HQGV RI WKH WZR FKDQKHON¥DRUH XPHRD EH & VP15 & B WHN HU
ULVN SURILOH DV FXUUHQW,ISWREXFWR/S
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UHGXQGDQW OXPHQ IDLOV WR RSHQ XS&RQERREQYWVRIUFEPY FRSFRILEYOQRMIHY IRU
OXPHMXH SDWLHQW ZLOO QRW KDYH HHBWYWHDHEEKHGDWMKZDG/GWRL BAIWAWHU 2XW

VDIHW\ RU FRPSFEREFDMNIHREG WRWIKH FXUUWHHFQW VWDQGBRI RI -16 (S
WUHDWPHQ -XQ 3XEOHG 30,

'HVLIJQ SHUIRUPDQFHE W OWOWRRW ONVNQHIMEDNH -0 . HVWOH -5 OLOQHU 5 &LQD(
LQ62 ZIMMK0O ) SURWRFRIOWHWRLIPH+DHY 6 6FKLII 6- &RFKUDQH ' 6WHLC

PHFKDWLVPHOLDELOLW\WR Q@ HB@WEWLRGDQGRPL]HG WULDO RI FHUHEURVSLRD(
UHTXLUHAHFQW BRWXRIWULF IORZ SHUIRHELOMHUEZEOK\GHRFHSKDOXV 1HXURVX
FKDUDFD/WBIRMW® QG HOHYDWHG SKIXHRORJGE XA RWEYHG 30,
SUHVVXUH DQG WLPH REVHUYHG IRU ¥YZRQFKOQ3LHZDFRSY/L PBDUDFKWRDWLD 35

VHFRQGDU\ OXPHQ ZL® REGHUHKFRUBFHERXWWQIRY /DZV (5 *DZDQGH $$ 3D§/\/w
SRWH QW IMRA GLIQ J GRIY WRHFHKD QUMAPW L QJ EG¥EBUVH HYHQWY FHUHEURVSLQDO? 10

d1y pape

EH SHUIRUPHG ERWIKNHWIFXO WRLQD ® UWRFXKLDO &6) 1RY ( 3 '
DQG DOEXPLQ DW EWIGYRMXHRSW KBWEHML FHV )2&86 5HYLHZ 3XEOHG
GD\V &

>@ 1RDMODQULE& 9DQQHPUHGG\ 3 &DOG;WI
&OLQLFDO ,PSDFW ( :LOOLV % 1DQGD $ &RQJHQLV\EDO
YHQWULFXORSHULWRQHDO VKXQWVE L

&HUHEUDO 6SLQDO )OXLG &6) VKXQWM PHPDEWKHYBHNOWIURQ UHYLVLRQV
LQWHUYHQWLRQ IRU WKH WUHDWPHQW: gt K\GURFHSKDOXV GXH gV Rs (P XMW b Bzg H

FDXVHV DQ&WHKFRWWRRAEHY WR EH D VEB®LRXV SUREOHP 7KH
PRVW UHFHQW 1,+ VXSSRUWHG H[SHUW SDQHO WR GHILQH K\GURFHSKDOXYV
UHVHDUFK SULRULWLHV LGHQWLILHG REVWUXFWLRQ DV WKH PRVW FRPPR
VKXQW PRIGHIGRWHKWDOW REVWUXFWLRQ UHPDLQV D VHULRXV
SUREOHP \DX QWZGHVLJQV KDYH QRW UHGXFHG IDLOXUH UDWHYV
7KLV VWDJQDWLRQ LQ &6) VKXQW LQQRYDWLRQ ZDV DWWULEXWHG E\ WKH
H[SHUW SDQHO WR DQ LQVXIILFLHQW XQGHUVWDQGLQJ RI &6) SK\VLRORJ\
DQG VPDOO PPRWHW DO]JK6) VKXQW UHODWHG FRVWV KDYH
EHHQ HVWLPDWRHG BMOOLRQWK @XBOPDMRULW\
RI WKHVH FRVWV DWWULEXWDEOH WR VKXQW IDLOXUHV EDVHG RQ WKH W
QXPEHU RI DQQXDO VKXQW SURFHGXUHV DQG UHYLVLRQ SURFHGXUHYV
OXOWLSOH IDLOXUH PHFKDQLVPV DUH UHVSRQVLEOH IRU VXUJLFDO
UHYLVLRQ UHSODFHRBQWY D2ERPBRBW IDLOXUH
PHFKDQLVP IRU HDFK RI WDKHE/E XRFWXFRBBRQHQW YV
DQ\ WXPXKDOO\L SOIHWHMSY. G LQFBHDVH RI
9DULDELOLW\ Rl UHSRUWHG IDLOXUH UDWHV FDQ FRQIRXQG LVRODWLQJ
UHVHDUFK SULRULWLHV AUDWSHWRYHGHI3 WKH VKXQW OLWH
D IUHTXHQF\ UDQJH Rl &6)PDORZWR BW IXQFWLRQ IUR
DKLJK RI OHFKDQLFDO G\VIXQFWLRQ ZDV GHILQHG WR LQFOXGH
SREVWUXFWLRQ GLVFRQQHFWLRQ Rl WXELQJ DQG RU D YDOYH YDOYH
PDOIXQFWLRQ RFFOXVLERQHRURRKRMILF IGWBEGQDJH
OLWHUDWXUH VXJIJHVWYV GWIEBFHH@BHR I @KWK X QW GHVLJIQ
IDLOXUH DVVHVVPHQW SDWLK®VHUHRGQG HWLRORJ\ IROORZ
UHWURVSHFWLYH RU SURVSHFWLYH VWXG\ VKXQW VXUJLFDO SURFHGXUH DEQG
ORFDWLRQ DOO PD\ SOD\ DUDREQAW LW\WKH IUHTXHQF\ YD
2EVWUXFWLRQ RI WKH GLVWDO FDWKHWHU ZDV UHVSRQVLEOH IRU XS WR
RI GLVIXQFW QFQHDRWOQO WKH UHOLDELOLW\ RI WKH GLVWDO
FDWKHWHU KDV WKH SRWHQWLDO WR VLJQLILFDQWO\ UHGXFH WKH QXPEHU
UHYLVLRQ VXUJHULHYV
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> @F$OOLVWHWLOG®LDPYV 0% :DONHU 0/ .HVWOH -5

S5HONLQ 15 $QGHUVRQ $0 *URVV 3+ %URZG 65 +\GURFHSKDOXYV
6\PSRVLXP ([SHUW 3DQHO $Q XSGDWH RQ UHVHDUFK SULRULWLHV LQ
K\GURFHSKDOXV RYHUYLHZ RI WKH WKLUG 1DWLRQDO ,QVWLWXWHV RI
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