o S g S andd 3 Sgiol alo 1 () = (5 Sgama 355

ond> ELR S0 jo Tl ghumd O ki 39 S g T Zilo i1 (i g 3
Jow 950 glao 49 Wino iddew o5

3| W ISPWE SWE SRV SRV FT3 VYISV S UIRET OV VL 1/ KW IS S V- EPIPE TR g

P 2 kkkkk

a=>ly gwldl S5 SIBOL sy ,ge S5 (U9 pw SO e S

4 <)

o

U 5 e Sl ST T Sy G vae a5l IDe ol Lo Jon yKita gl 55 457 dms g0 DS (oo Slalllan 1COUR 5 ipe
4 Ve Ly 8 o Pl 05 L ster Ol iy KT b b sl Addllas o Bl Gl e b gl gmae i e
35 g (gm0 2 Jon 5 S o

A% 5 93 oo (o 3 o3kl b s gy Aals 535 5m (260 05,5 93 3 i S e Ve (L (g Bllas S 55 ila b 5 3l ge
3 S 3pg0 05,8 53k 5l malyps g plol 0 p Sl L2-1A pedans 53 (5,085 4 53 L Klal Jgb 535 10+-10) ttin S Shalom 11
(7 €535 ol ol )y o a5 S8 (Ggy Sy B, s 03,8 35 55,8 )5 &S5 el BlY B s gl b s «slis
3 nie &5 Gl SMae 9 p LS 655k 5 pide 5 Js) 13 oLl - €LY 5 G3LLY) K580 s 5 b Sl bl o sl s
58 8 5150l 5 g s

)Ju\séx69}3&\_"5)‘-:3‘&)‘?)))ff_’)‘)b|‘5)‘-::’.‘&“5})‘1‘)‘1‘i‘5}&“)‘%)‘?)0‘).}‘,;M(Gﬂb)b}rb};)}&“i&ti}).)é laaly
Azbls (P=2/00R) 51500 9 (P=4/4F) ¢ gouta 2 ke Ol g plas 9 (P=2/0FA) Cbls 5 6505104 340 ¢S5 Laid uals .,Z&:n,

dals 055 53 Jy dizbls (33 5T 51 Glorys 5wl JolST JolSS Ol 5 & SCiul Sde 585 (Jsb Sde Ol g plas 53 3590 055 53
AP=2/00N) dzls |y G b e dla i JalSS Ol 5 plas

dals 09,8 53 & Sl sy 3550 05,5 55 (S g ks Ogel s 2 5 53 IS B O penlSinndS - 31 Jaldh o 65 5 srun Sl i
AP<e/ v 00) 53550058 51 VL (s B 5skas dals 05,5 55 £l 34 dSE (slad shor 1o k5 outalie

OT 31 0l o lar b 45 3y e Sily Jlatl Slacsal Com g b oled 53 5T b JonyKitaslos 3 16 -5 5
gy Em

\ )

Oz Py iidunsS iz o« Siiguial milo i JusSiiagloo 354l (5la0lp

Syl dg—omo 557D 19Ky Sikiuus 93 JUbI (ol s sl 2 1 Ol sl cOlghool (ST ke o815 (JUibl 1 05 & Slils
Y \-SYD0008 il Ul ol b el o I Sl clginl (S5 ke o2 (JUibl ol 0, Slstal
Email: meh_hosseinpour@Yahoo.com 3,5 o5 oT (Ko psle sl (S 58 pls >l pamasas ,b_;lm***

= . kokokok

Olginnl (S5 p sl oRils (5545 amaine 5 5kl

- = skskokokok

Ol 5T (Kb pple osls ¢ Kb sals (555 o3l amaiee 5 5L skl

- = e skeske skosfeok
3,5 a5 35T (S p e oSails cols (55T 3l (paas slaws (Kl

aj_f,p:lﬂézﬂp.b»@dlu@w&kb

\YAZ/Y/\O :J}.a} @)U

skokokokok sk ok

VWAPLEANY (o s



WWAZ JLo ¥ 0,)lols D 098 oyl ! (& y @y s

wWm2,5 oo Shave (5,5 4ol g o5l o des Jos plwj
Suse S g oS S gl Jos 1 b ccls i
20 292 (905 (o Vov rmwlingadal Bl

Vo—O m/KE (yoliS 9+/Y ME/KE 3 3Log yinr! Jguol Tacil
b o3 il Jomo calgi oy aiiawgs B o oo 2,5 (SHae
Jok S 4 didgS g oo e 1 LY il g (oo V0
4o olb L belwil b cor seley Candg yo cadl JU!
= 9 2B HeFa5 a9 50 T g il ol oo Ay S
Aty a0 E9ph pow 90— Pau U p w9 ALBIAS (43,5
1N MUKZ/M oy 5amnST 9 7Y Lglln L g oo ablis ail )y
L ol @0 9 70 ol L oyl ey 8l (o0 aald
L couds plxil 031 )LY oS o Caudoventral (g 5wl
O codm Colad Jos alid 4 9wl (o0 (el o ) Cowd
pcine L2-L4 b o Joo S uold 2152 bawgi 3 ned
e FeS Loy 9 48 )5 o5 4ol 5l Cowd b (i ous
9 Camwgy o0 (asian o 0 G483 Jowo Iazmo 0,5 (o0
gl TxF ol 4y JS& (o (o2 b JIp 59050 Bl
i g &S 3 Lo ppo (535 uilgy cai o0 00 HUS
o (e 9 (0980l I (g o0 plonil (0 giSuoY
b gt b 9 b g0 00l Yl yiol 90 Ly 5k Sgp b gl
L ailo p gL (A5 (61590 31 (homd 9 3L 1590 s yB o
b Sy ((uiex B) 9590 09,5 )0 .29 asieo CSF i
299935 )18 Sguiol @ulo (P20 5 gl U al asllis
&b b gl wlad il g aSol sl (Gwar B) wall 09,5
s St O Liigy gy bwwgy faiid Ky S (S guio]
035y 9 0313 51,8 vy 0 i 50 LS9 il (Sl Caond Sy
9255 N/S p s g g Voo —Vov D905 o0 Ay (yguen]
Wl oo @235 025 1S Jlow )5 (b g alg Aseree
oy 4o¥ S o Qi JHB E L) g il eI 5
b 0340 Jo 19 Jluws 55 (b Sy 9o lg Bevveer 093 )5 o0
el Jos (2 50 0l oo i Y Y 50 @S0 Hlas 9wy
po—w 90— pogmw S pyw A VO LY (2 Joe G Job
A el Ghes il am Celi Sl ol o0 (92 59!
Bl 935V (g3l S g T 29225 9 90
P cslaw A pd due Sy (0,5 o Vo0 muwling s
Bl ol oyl o3 U (raliogaial g 59, ¥ U (sl g 5Lam

S P Lo (e Sodlw Jos 3l o 59,1 Los
Loz aia ¥ Jolgd @ oyl (yloj U g 0l oo (o)

Sup g 4oy
(MMO)] Jow g ghio

(Sloymteo (o= 50 Sy d Gleo 3l gL 9 Fo (SO (ygm
J—olsG (601530l JWiB| oy i Ll g 0899 Camwgy g wdlac

[Myelomeningocele

"l (535 30 s s

2 a=gi Pl FleSl g (udumye—o b Juwsiogho
9 S 0 o5 (3l g 0392 ol o u gl am S Jeb
L by sl Sl adlige o (f)ls— & bgiymb yo
cFlmwg o (55,1l L 3l J—old JowgSosogho
5 il SLb e 593 iz 5y Shos S5
e 2wl g 5)ly3l g (Ledumn 5HLiS] 2 Waplul
REACI

30 S—1589)95 il 0590 30 7 yhro (Slt (559
ttlBs Olb wdy adgl (a2 ol JuwgSoio 9o
2w 3b s Sguiel @olo (P30 )0 £ ol Y
Ol s’ g (Mesodermal Migration) Jlo,og30 &yl
VT gl o0 £ Sy 59l g

20 Jwgingheo L (o gl alylao Claio (slaasidly
a2y bcwl Jloy Su 3 9,lg—0 o i1 5o (Sl &b
W (Lol JrgSisogleo b b o 5T aSsul &
00 i Wiyld adgi loj yo (Sl glaplail S gtg,98
bl oo GUT (Shol> 53lgl 30 S 5998595 o] 45 2900
PSS 9 S gial @le (£ 4 o e WL a5
Asv’m..\.&’alg

adlbe S 53 P93 5y @ A2yl b sl Addlhas o
1=t S gn] @l 1 dihnsS i (59) = 2
L8)5 1B (w990 £l S Tglgil g Ol ki

o 095 9 Slg—s
aiwgS (U D 09,5 99 59y 2 (L (2% Ao
355w o131 oGNS (Sl 3ol gL yloay 5o (5 L ol
Jlw ¥ Y o L oole yloidwsd Gud dnols .ol ploxs!
Il (S jpols (S0 (rmanaziio S 51 g Juwd 2 51 ol

A3y
S jel 920y g’ (Kol o 9 39— 4ol
39 Ol b oo (el (Sl S gigm 9 (SIS b S ol
SShol Voo 59, diai o0 5l 05 9 cawlio JobT
a5 I )0 Jmos Cer (ol Job 53, 104-1F0)
39 900 NPO ylaciwss (Jos 3 B el YF .0l 0



o S5 g iy S gin] Bale 1 a1 (Bl Dgmnmo 15

0929 ([A) o p ¥ 109,90 69,5 10 (9du 5L
0955 33 (Jg Culs 3929 &80 J S 0590 G y0 g Cld
Ay b as ahld gds J,0S (1er) 0 )lg—0 plod jo aall
Mo =mo (g5l i 31 09,5 90y gl P=o/+F &
|

(FYee) 8,lg—0 plood 3 5590 09,5 15 6,50l s
Sl 3929 (5990 @b O Wbl 09,5 53 (Jg Cubld 3929
(P=e[o 0 N) 0l o 515 Sxo 0945 90y glas aS

9P 5= ly WMae 5Pl g oy — O
9 P9 (Jo—b M as B9 il dthio
(1Y0+) 3 1g0 plod 10 390 09,5 1O v S ESChul WA
Jhoy J—olsT wilac plod wali 09,5 ;0 45 Ciils 39—=9

as s‘;") <M

)'°TJ“°5JJ9°H05L.65P=0/NAL34J sl
(Y 9 polai) cuwl

))ﬂajjfj)#&gfgﬁd/w&/jx@“-gﬂ/’j:}@‘

ol 09,5 )5 dnde &G il dhdie o pkis )y pud

Cnd 1acawsS IFO-1F+ 595 30 .0l o0 203l (B =S giguw
4._3..\.2.6..»515)» O),&GS%A—'JLE.O)J.&&Q;)‘)JO-&)UAH
a4 Hlolie Wgi 31 g el wall 09,8 31 o (S e
330 e b 3l Sl byl i celn YY-FA oo
(Sluwgo—s Ly jLiS) (Hos g (O)gw pw b 015) (rlaw
(8l 9 Ll (ol i e g plal (Gbd Zmo yg—b0
("5—3:’ [ O 9 4._:3; )‘)5 6)‘)"‘ 9 gs":bs““" cS)L:-"".’hst’
9 d—2dlo ‘ol) WHIae (Sl J—xo el_éd 9 S &5‘)'“:"
4o 5Pl ey y e 1Y plloyd 0 g laa poiS
Ol 99 o0l Jlawyl () =2 1 liw jlows (59T gily s
Bl ol of o a4y (1 Siloo W yg—o 1 (o5 (5 o axilao
B85 09031 (§ybol 3 (o yymt gz g 0035 (0,155 5L

ol B I Sxo o[+ 3| oS P ol .ol coliiwl piod

aisly

S 90 L5 B 09,5 90 ;0 WiawsS oz Ve axdlao (il 5o
9 &BldS 5L JuwgSKicwgheo — 350 09,5 108,58 anlllas
iy Jr 9ol = 9L 09,5 3 S gl ilo (2 %0

o aali 09,5 5l abolo widuwsS SO anlllan Job 5o
O b aiigS S po 4y 45wl (oo (S 20 Joe
05 o

Bl Sls 2Ll 9590 W 3w e pled
Ol 8 gt g plail (o930 ((Hos g (b 053
N3 6,59 g (2989 o) liSli—r 3ok L g 3L
5T o) Alae g oo (pgiS ) (gLt g uiid )5
Cowd &1 Jod il a5 Cd )5 H1)8 o)z 9590 SiH Pl gt
ey

8 (ygim 9 eIl (0985 09,5 93 3 S g 5o
9 &i—hlsles (1Y) loligi plod 3550 09 5 53 el
HLed (1Y0) ol39— S wal 09,5 50 9 Wdg 3kl L
S eime g ylual ptii 5l cglds P=2/-FA L aS 09 (55,k1,4
Y

29 Ll 09,5 55 9 (1)+2) 350 g—ad )3 990 095 53
5l gl a8 Clilas S g (b 08 (YD) 0550 SO
0935 30 ook 83 > .(P=2[+FA) 39 I S0 (5 o]
30wl 0g,8 jo g il 09—29 (1A+) 39— F 0 5,50
Ggldy aS Cbld S g Hoe 00 g (1Ve0) 3,lg0 plod
(P=+[+F) 351 415 Fxo



VWA Lo ¥ o)las VD 0,90 (sl ! (21 4 s

2s0 00,8 s gl SIS (slaphos Staic G F y g

AA[J:}KJQC&'&@}’@K‘;L@J}L«J/M"-%Jfﬁj«éf

& =5 A g Sy

s gSinglen b 3l sloms 50 S guiol @slo b g6 olod
Olis dursie ilellle 43 jui 9 S &L | cmw Wilgi 0
oSS g Slols 3 gl 55 S gl aslo 45 ooy o3l
A,V,Y,\.CM|

394505 15 3925 63015 MMC b o ylany 35T 50
P MMC L )l 50 .09 (s 3= b Slgus anlllao
Gl wiled il siwe )95 Jio of yod YN (65190
as MO 1y 3909 il 438 ygiuw S y938 9 (Club Foot)
i o line CYNS ol asdllae oyl 4

Jo L5 (595 4 yioly90 9 ol (559 gwad HL
4o j9 b Bl alwg @ ploj CdS b b o0 5L amls
Wit 0 STyl Ol Lad (pl b g oo el laad
oo (gL QLS polie pludd o & cplpls 9 99— o0
18345 o0 515 Segaial @alo b wlad 53 3 0ilejl gl AL
odiliig) Cmwgy bimwgi gl s Caond Ll 09,5 j0 oS
2 S90Sy ol £ 4 Seiganal @olo oled 1 g s
L Lapg)s o Seiguial galo (B0 50 o385 )18 e Lss

s 008 3 p S Sl 5 ok dlde sl WYy s

Aol 03,8 )5 005 gl 5 ok dlde Slpiis ¥ ypar

Bl am s Jomo glos S g5y ySao (o 2 90
Jolw Slasi bwgio )90 09,5 ;3 (49lSE sl Jg—Lw
0955 30 g FIA+IVF 0o Swg ;S0 ald 52 50 9 ISSE
(P<eeeed) ailyoo yld gixo glii a5 599 \F/B+/04 walls
ELSS $3—9—k aalllan 0590 09,5 50 (F g ¥ gloai)
Ol yidg 9 39— (JU 3 (ygmwlS—rnds (0
Ol el 09,5 53 Al 0 Cllls 3929 (S s Jolw
Al oo Lo Ol yuuis

e 008 Pl S sy S Sl Ky s



o S g S andd 3 Sgiol alo 1 () = (5 Sgama 355

g S i (59) —t S0 Al 5o
=== 4 wisls ylis il Ko g Jyoji Yoshizama
s Sy b o iliigy (s s MMC sl b (i
39 S g om0 Iin SO Sl WHMae Jlop JolST
&l (P 0 3 wibldS 5 glss s MMC b by
5 il JalSS g5 aale Sy il AL (S gl
30 al o ol i a5 V0 g oo o live B9 5T Aplgds
wlg— 93,90 09,5 95 (et 10 Smo Lglii b 35 Lo Aalllao
S 329

&9 wwl)LSop g Mustafa Olguner 4 glasilio o
plod o aS b oold Lis wisls plodil € o o a9
£ Sy3l9ily Oyt o oLyl MMC s sloarser
Ozl yiadg 32 9 59708 (JU 9= (g SiimnnlS 0l Jolis
e 535 Lo aalllan y3 a5 "oyl 929 6 5Luls sla gL
oa—dlino gLt ;0 Ol i oyl 3 (090 09,5) WdwgS

ol 50 Lol 359 aF 3l o Lis Lo anlao aodls ghy
au MMC U o o GMas = mae OYNS g gl
&l o) S 5 il g Seiguiol @ilo b gl olod e
MMC (4 )lg—s 3l Slgi (o0 (i >3 9 Sl o0 £ 9,
WS g S el

L woiws’ sl e j0 4 olo yLid jud andllao oyl
oy wdas Jloy JolSS Cowgy b oads suslisgg MMC
299—Ho Ao SO —iSChwl WMac g a5y WL—ac
00,8 0

s.‘.o.gﬁ.&‘

S)HW"“’}Q"’)JSéd@Tqu}I ST g 90
é_“}"'daol-‘—”‘)md;—wfs L )’}-ﬂhbob > 2509
055 e

45 Wl oo RIS 9l sl Jghs Slas g 0,10 o o 4y
P20 30 g (G9ulSE laJglw Slani 3 Lo aalllae 5o
ELSS 49 Cauad (P<e[o200) (6,0 Sx0 59b 49 Siguinl ilo
D9y Aidly bl Cawgs bwgi oo oduiigs

&9y wwl)Kon g Martin Meuli buwgi a5 glasilin jo
50 gL 81 a5 al colo lis wiog cols plxil widuwgS (i
S ouiligy —Sbol> Jilgl yo (Exposed Spinal Cord)
9 £ 0uig piy o 55 3 S gmrn] @il b il (ol !
il L 09 g0 (5305 9hr (3T 0, Shos (b ) s
3 o Ao ) el (i o (Ao Sl b 4l
gl Ly 6155 olos 31 48 9ali 09,5 55 aillo (00
31 99 oui Pl gy bruwgd g5 (yuilivgy b S guce
Aoty i (855 gdr o 8K e S g £ ]
6350k b @3l Hlrs 5,50 09,5 15 WikwsS fole plos
Lo oS ol (53,4004 Hlas wald 09,5 519,90 S Laild g wisys
g 415 o Wgldi cpl P=+[+FA

L EY i 593 3= 5 SL—sT,5 —! Shinjiro
Aol 0g,85 S5 0 0 )S 3l | MMC g o0ls plxil oo giSouo
3 Jeoe oo 8590 09,5 50 9 4id )5 ploxil o )i Al
9 b Lad 00l puoyi 09,5 Wgi I .l arbldS
4 "og Jloy oo s 09,5 4Kl 50 Widgs (6,0
ol (i 3 Lo alllae gy

=12 L el lon g Jyoji Yoshizama axla o
L wiwgS Gldim—r 45 wiols (LS widgS i 595
Wbl JolSS pgif ) Job cdlae ¢l,ls snid oyloys MMC
9 9,10 glaidl JolSS (ga-ilo wilae Jg assiwd andg il 9
CMac 99 yb od—is yleoyd MMC b wbw g5 sl i
5 Lo dalllao 30 45 Ml (g0 JslSS p9S ) (sl 9 Job
(P=2]++R) 69,5 93 (rum JIS =20 gl Ly Oyl (1)
g 0 o lio



WWAZ JLo ¥ 0,)lols D 098 oyl ! (& y @y s

Abstract:

Amniotic Fluid Effect on Spinal Cord Histopathologic Changes in
Fetal Sheep with Myelomeningocele

% fedkdt

Ashrafi M. MD , Amouee AB. MD , Farid M. MD , Sanei M.H. MD y

*hhkx Thkhnh FhhkhLn

Sorouri S. MD , Yadegari M. MD , Vahed E. MD

Introduction & Objective: Experimental studies in myelomeningocele (MMC) suggested that the
primary malformation is not neural but neural tissue damage is acquired as a result of exposure of neural
tissue to amniotic fluid (AF). In this study the effects of amniotic fluid on spinal cord and histopathologic
changes in fetal sheep with MMC were evaluated.

Materials & Methods: In an experimental clinical trial,10 fetal sheep in two group 5 cases and 5
controls were studied. In sheep at 90-100 days gestational age (term = 145-150 days) in lumbar area skin and
paraspinal soft tissues excised and laminectomy was the performed at L2 — L4 and we opened duramater. In
case group fetal sheep was dorsally with nonclosed dura and thus with open exposure of the spinal cord to
amniotic fluid (AF) and in control group immediately the skin was closed. Lambs were delivered near term by
cesarean section. They were assessed clinically and morphologically for paraplegia, paraparesia, urine and
stool incontinency, pathology of spinal cord, thigh and rectal muscles and anal sphincter muscles.

Results: In case group, all lambs (n=5) had a complete or incomplete flaccid sensorimotor paraplegia,
were incontinent for urine and 4 animals were incontinent of stool but only one lamb in control group (n=4)
had paraparesia (P=0.048) and all lambs were continent for urine and stool.

In case group, all lambs had a hypoplastic longitudinal muscles in rectum but well developed circular
muscles. Anal sphincter muscles did not develop normally but in control group all lambs had well developed
longitudinal and circular muscles and anal sphincter muscles developed normally (P=0.008).

Spinal histopathologic changes were edema, focal calcification, fibrosis and capillary cell proliferation in
case group but in control group were not seen. The number of ganglion cells was significantly higher in the
control group, comparing with case group (P< 0.0005).

Conclusions: Exposure of MMC to AF, causes structural neural tissue damage that can be prevented by
fetal surgery with repair of the MMC.

Key Words: Myelomeningocele, Amniotic Fluid, Fetal Sheep, Fetal Surgery

*

Associate Professor of Pediatric Surgery, Esfahan University of Medical Sciences and Health Services, Al-Zahra
Hospital, Esfahan, Iran

ok

Assistant Professor of Pediatric Surgery, Esfahan University of Medical Sciences and Health Services, Al-Zahra
Hospital, Rafsanjan, Iran
*okk

Assistant Professor of Veterinary Surgery, Shahrekord Azad University of Medical Sciences, Shahrekord, Iran
ook

Assistant Professor of Pathology, Esfahan University of Medical Sciences and Health Services, Esfahan, Iran

skoskskok sk

Assistant Professor of Veterinary Radiology, Tehran Azad University of Medical Sciences, Tehran, Iran
ook ook ok

Resident of Veterinary Radiology, Shahrekord Azad University of Medical Sciences, Shahrekord, Iran
ok ko ok

General Veterinarian, Shahrekord Azad University of Medical Sciences, Shahrekord, Iran



o S g S andd 3 Sgiol alo 1 () = (5 Sgama 355

References:

1.Martin Meuli,Claudia Meuli simmen,Charles D.
yingling, Grover M. Hutchins,Katheen McBiles
Hoffman,Michael R.Harrison. Creation of
Myelomeningocele in utero: A model of functional
damage from spinal cord exposure in fetal sheep. J
Pediatr Surg. 1995, 30(7): 1028-32.

2.Judy Henry RN, BSN. Treating Myelomeningocele.
Ped. Endocrinology Nursing Society. 2004, 17(4):
203-211.

3.Noel Tulipan M.D. Intrauterine closure of
myelomeningocele. Neurosurg. Focus 2004, 16(2):
85-90.

4.Von koch CS, Compagnone N, Hirose S, Yoder S.
Harrison MR, Farmer DL. Myelomeningocele:
characterization of a surgically induced sheep model
and its central nervous system similarities and
differences to the human disease. Am J Obstet
Gyncol. 2005, 193(4): 1459-62.

5.Eygink AJ, Roelofs LA, Feitz WF - In utero repair of
an experimental neural tube defect in a chronic sheep
model using biomatrices. Fetal diagn ther. 2005,
20(5): 335-40.

6.Jyoji Yoshizawa, Lourence sbragia, Bettina W. Paek,
Roman M.Sydorak, Yoji Yamazaki, Michael R.

Harrison. Fetal surgery for repair of MMC allows

normal development of the rectum in sheep. ped Surg
International 2003, Springer-Verlag: 910-924.

7.Holmes NM, Nguyen HT, Harrison MR, Farmer DL,
Baskin LS. Fetal intervention for MMC: effect on
postnatal bladder function. Urol 2001, 166(6): 2283-
6.

8.Mustafa olguner, Feza M. Akgur, Tunc Ozdemir,
Tanju Aktug, Erdener Ozer. Amniotic fluid exchage
for the prevention of neural tissue damage in
myelomeningocele: An  Alternative  minimally
invasive method to open in utero surgery ped
Neurosurgery 2000, 33: 252-256.

9.Jyoji Yoshizawa, Lourence sbragia, Bettina W.Paek,
Roman M.Sydorak, Yoji Yamazaki, Michael R.
Harrison. Fetal surgery for repair of MMC allows
normal development of anal sphincter muscles in
sheep. ped Surg International 2003, Springer-Verlag:
1073-7.

10. Shinjiro Hirose; M. D.; Claudia Meuli-Simmen;
M.D., Martin Meuli; M. D. Fetal surgery for
myelomeningocele: Panacea or peril? Word J. surg.
2003, 27: 87-94.



