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Table 1

Spina bifida classification

Group Level of Functional hallmark Ambulatory capacity FMS
lesion classification
1 Thoracic, Lack quadriceps function As children, require hip-spanning orthosis FMS 1,1,1
high-lumbar for ambulation (RGO, HKAFO)

In adulthood, majority require wheelchair

for mobility

2 Low-lumbar Lack gluteus medius and Require crutches and AFQs for ambulation FMS 3,3,1
maximus function Most retain community ambulation as
Retain quadriceps and adults

medial hamstring function

3 Sacral Retain quadriceps and FMS 6,6,6

gluteus medius function

High-sacral Lack gastrocnemius-soleus Ambulate with AFOs and no support

function

Low-sacral  Retain gastrocnemius-soleus Ambulate without braces or support

function
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congenital (without myelomeningocele) 38%
congenital (with MM) 29%
perinatal hemorrhage| 11%
traumafsubarachnoid hemorrhage 4.7%
tumor 11%
previous infection 7.6%

AT Bl s die 2 laal) ogall Aoyl sl 2-2
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Symptoms Children
Irricabilicy 26.6%
Delayed developmental milestones 19.8%
Nausea or vomitng 19.0%
Headache 17.5%
Lethargy 17.5%
New seizures or change in seizure 6.6%
pattern

Diplopia 5.8%
Worsening school performance 4.2%
Fever 2.6%
Signs Infants
Increasing head circumference 81.3%
Bulging fontwanelle 70.6%
Delayed developmental milestones 20.9%
Loss of upward gaze 15.8%
Decreased level of consciousness 12.6%
Other focal neurologic deficits 12.4%
Papilledema 12.0%
Sixth nerve palsy 4.6%
Hemiparesis 3.8%

Nuchal rigidicy 1.8%
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Category Description Value Score
Age <1 month 0% okt

1 to<6 months 10%

6 months to<1 year 30%

1 to>10 years 40%

=10 years 50%
Etiology * post-infectious 0% __ %

* myelomeningocele 20%

* post IVH

* non-tectal brain tumor

* aqueductal stenosis 30%

« tectal tumor

s other
Shunt history « previous shunt 0% __%

* no previous shunt 10%

Total (range 0-90%) %
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L-( YW SILCCESSs rates

(<50%)

Acquired aqueductal stenosis
Tumor obstructing ventricular outflow
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Myelomeningocele (previously shunted,
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Congenital aqueductal stenosis

Cystic abnormalities obstructing CSF flow
Arachnoid cysts

Dandy-Walker malformation

Previously shunted patients with difficuldes
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Recurrent or intractable shunt infection
Recurrent or intractable shunt malfuncton

Myelomeningocele (previously unshunted,
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Posthemorrhagic hydrocephalus
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aqueductal stenosis of infectious origin)

Ll ogalls cbiadl) 535l Juss vie (%50%) (aidio ETV zlas Jaee Gl @iladl Jand) (e Jaaly
L SV eyl die %7550 ) gt s b eiland) dacladl) Sl (3i)al)



79
Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

(39) ;L AN bl ¢ 8 jadl ahall claall 2-1
e Glos L8lia B ey Aligat (S35 Al e laall ogall s (et ALIS &y e A 3355
sy o+l Lo Gl ol sSie it 3 3gag cdae sgn gl O] e Lgale Al el
el 820 il FIESTA (a3 ¢ Laall _ashaline (3 sla) ge ¢33 e
N n ale T < g epall bl Sles oD a ale 4 < 0585 0 i g <59 A b ]
U L R PR
the prepontine and interpeduncular &gl (g jgaally sunll eLJ Tall giag ani L2
.cistern
PCAS Llall Laall ¢yl 5 Jaai Ay ga el (bl g ) Zansilly s2elal lydl 3dle .3
eaball usal)
2 olaally elsell Jsa aial dns 30 Lighs Ll 1y e ekl clilinY) duniiagy asyall pungy @
ekl el ol e laall il
ahaall i e ¢(Aaall Caalill ladll e JLSY) 5l alal anl) HdsS Al ye Joaall sy o
Jay) 5 clidad) Jid 14F (s Yol Jsaal) g5 e e laall Ll yfasg lgassy Landl ,iasy
- Uaial)
choroid diaiall ylecally gyie 488 o alaaeVh Lwilad) clidad) feca (gl 4agill 23 @
.the thalamostriate and septal veins kbl galgadl 21)glls (sialadl x)slly plexus
alua¥ly the infundibulum sadll (e JS aaa3 g GBI Gadadl 1) gyige 485 ye Jodall 21y o
Laal bl cleyiiy gaclall GLydll g Lkl ¢ egatla 5L «the mammillary bodies 4wl
LA cplal) deca ) e PCAs d.alal)
Gl Galad) ¢ 8 (pa Jemiall OIS pailly (Lasiall) gaslal) Glyall g ladail (o Lo dilisall yiiai @
3 Slesl) ) Jlasia egalll (53 (Lalanill Jale) LIS 3ok adll ehals meath < adll el
&ith Fogarty balloon catheter ¢glly e jrdll dagh atudh o cdgle 4,30 Cigand Tuas 3
Crelia Chuyoay race IS pans Ll (g ST il dagh e Uaiall e s o e oalall g pually
Sl e laall il



80
Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

AT e @llyg BTV aa gailall gkl IS 8 CPC duqudiall jilacall 55 (g of (Say @
septum pellucidotomy gudadl (g Jalall jad ela) & Jsdall dgan olall uladl 4 plecal)
iain Agagdall il ia55 AV dgall i slall pladl gl

Lile daclgy 4Dl aing Aol 48-24 50 EVD cilidall Ciga o (a)8 jade Bale piag) @
dat shal iy Slihad) Gaua i3 Gigan Jla 3 Y) A Guadl £ 8l dagh ool Cuial
ETV chal @¥ls 24l EVD e casdll Jabs hacall (uld (Ko WSEVD e il
Al Sleal dae cgw aa

(48) { judais CE cplad) g8 538 Jal 3 (21) 5y seall
el il ol jue CABN cpladl g8 28 A

@l G il ae aansgill a2y jadll Aa 8 jedae C/ sl sue j2all Aa b massi B



81
Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

tlpalan Gl el g8 ja8 clladia) 3-1
e Sedll geleall dild) glys ()=l Cine flow studies (ah & Laall pwhaline o) shal &
(8) 06 aladl g la il dagh
(48) (46) ; e Lpdaw Gl cpdadl o8 a8 Dl Jads
o — SIADH — 4ga dly — (55 0n ads) daalaill daagaadl ) elasll 300S sagnemnll 3l 430 (1
cdpadall aleal) ol caadl) of cAndall sl gl o Asel
the thalamostriate i)l (salgall 2)lls (galall 2yl L3 e Jods :dile sl ) 430 (2
(B LS a3 ol Gagan of B3a3) Gaclall Lyl 430 ¢ g yise 4 (g5iae 2ic and septal veins
Al 2l byl f
dae Al O el eladl) ogal) ZOle & Lplass AN culadl 8 28 o0 41
Y5l Fuas e dfladll
Age i) DAl Gl e ledl ogal) Zole & Lyl Gl culad) B 38 ye0 ) s3e bl ol
23 vie el 138 mlad s (e JIE BV s die Jalsall e maall G Y] Bl s vie ddla
tste Jalgall 038 i o el 6 (o al) dujand) Cile ganal)
due Al LAl 38hall 2 ladll osally mbadll 3350 s die Gl calall £ i &) (1
Clyaril) aal Jal b S8V & janl) e ganall die agle oo Lee Lo legs lahisa 05 Adlad)
thick and prominent Massa intermedia dlaw giall dbSll 5)l5 2e dSLew 2231 A Aoyl
B i cpdadl e cpalgall ) cpaacd) G dasss Al
Pacchioni’s granulation 41sSiell lbuadll (ggie Je  Soall e laall Jild) palaial Cona (2
DA Gob ey ooy Lee Blall (o IV Bl o) DA sl Al 53Vl Juas vie
GO, 341 6 (o yrua) cmpall die Soall eloall Jldl Cospesl Agpaanl) Aleal
LS 30l Lo 22l Aanend) Al Y5l Asas die Bacliall g )allg dagidall dlsall a9ag &) (3
die s LS Casdll ara laiall 3 aad g Ul dagaa (50 i) ea  Sedll e leal) Jild)
Gl ye (ol e laal) Jilud) aladial il (g3 @l (S ¢livs S8Y1 & janll Cile ganadl)
9Siall it ad) o Lo Jaieal) (34l Ao Ssdll e lodl QL) aleial o) 45585
O7) L (3ansl) dleally



82
Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

Ldlaal) Lo Leall Abigatl) (pe i DA A Jasy ETV G cpdad) £ 8 528 O (e a2 )l e (4
ol Iassal Jumdl Unia (3883 VPS dlecal) Lo Laall dligatl) & Y1 oy daling
O8) aul gaall e Jeadl Adlen il ks Occipitofrontal circumference (OFC)

eyl sie Agland) dge il AL 3hall 2 Ledll sgall z kel CIEN ulad) g 38 Jlasial i o
Olad) 8 a8 Jlasinls eass Silulyall alaae &1 Y ccontroversial Jas piage 5edl 6 (o jral!
tob LS JULY) vie elaall ogall 2Ol ETV callil
Lol ol Vs b gl cJeaiall e laall ogall s 8 G caladl £ 8 a8 plasial (S Y -]
(Ae¥) skl puss) alaad) B e Ssdll eladd) Ll Gljal Jlas ge aalill golaw)
Ol L) Clidad) pesgs vie (golandV) osall £ole b cabiiey Laiy (LS 09 Vs 3 LS
S2yl) agall 353 ol A ugailes BLE Gaai b LS Tri-Ventriculo HCP Laib )
(oosibes 88 Jasy A (e 31)5 i)
Sl bl il e el 6 e LSV JULY) vie e leall sgall 2O L2
Adliall dueleall Abgaill Joe g el 8 JULY die eladl) sgal) zOe .3



83

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

References a4l

. Copp AJ, Adzick NS, Chitty LS, Fletcher JM, Holmbeck GN, Shaw GM.

Spina bifida. Nat Rev Dis Primers. PubMed. 2015 Apr 30.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4898641/.

. Asayel A. Alruwaili; Joe M Das. Myelomeningocele. PUBMED. June 27

27, 2022. https://www.ncbi.nlm.nih.gov/books/NBK546696/

. Kaufman BA. Neural tube defect. PubMed. Pediatr clin North Am. 2004

Apr;5. https://pubmed.ncbi.nim.nih.gov/15062676/

. Sahni M, Alsaleem M, Ohri A. PubMed. StatPearls Publishing; Treasure

Island (FL): Meningomyelocele. May 15, 2022.
https: //pubmed.ncbi.nim.nih.gov/30725644/

. Northrup H, Volcik KA. Spina bifida and other neural tube defects.

PubMed. Curr Probl Pediatr. 2000 Nov 30
https://pubmed.ncbi.nim.nih.gov/11147289/

. César Meller, Delfina Covini, Horacio Aiello, Gustavo Izbizky, Santiago

Portillo Medina, Lucas Otano. Update on prenatal diagnosis and fetal

surgery for myelomeningocele. PubMed. 2021 Jun.

https://pubmed.ncbi.nim.nih.gov/34033426/

. Venkataramana NK. Spinal dysraphism. PUBMED. J Pediatr Neurosci.

2011 Oct;6. https://pubmed.ncbi.nim.nih.gov/22069428/

. Joel Haakon Borgstedt—Bakke, Morten Fenger-Gren MSc, and Mikkel

Mylius Rasmussen MD,Ph. Correlation of mortality with lesion level in

patients with myelomeningocele: a population—based study.

JOURNAL OF NEUROSURGERY.2017. FEB:19.
https://thejns.org/pediatrics /view /journals /i-neurosurg—

pediatr/19/2 /article—p227.xml



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4898641/
https://www.ncbi.nlm.nih.gov/books/NBK546696/
https://pubmed.ncbi.nlm.nih.gov/15062676/
https://pubmed.ncbi.nlm.nih.gov/30725644/
https://pubmed.ncbi.nlm.nih.gov/11147289/
https://pubmed.ncbi.nlm.nih.gov/34033426/
https://pubmed.ncbi.nlm.nih.gov/22069428/
https://thejns.org/pediatrics/view/journals/j-neurosurg-pediatr/19/2/article-p227.xml
https://thejns.org/pediatrics/view/journals/j-neurosurg-pediatr/19/2/article-p227.xml

84

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

9. Jimmy Ntimbani, Adrian Kelly, Patrick Lekgwara. Myelomeningocele — A

literature review. ELSEVIER. 2020 March:19.

https: //www.sciencedirect.com/science/article/pii/S2214751919301586

10. Assir MZK, M Das J. StatPearls [Internet]. StatPearls Publishing;

Treasure Island (FL): How to Localize Neurologic Lesions by Physical

Examination. Dec 15, 2021. https://pubmed.ncbi.nlm.nih.gov/29630211/

11. Steinbok P, Irvine B, Cochrane DD, Irwin BJ: Long—-term outcome and

complications of children born with meningomyelocele. PubMed.
1992 Mar;8. https://pubmed.ncbi.nlm.nih.gov/1591753/
12. Natalie E Rintoul, Leslie N Sutton, Anne M Hubbard, Brian Cohen,

Jeanne Melchionni, Patrick S Pasquariello, N Scott Adzic. A new look at

myelomeningoceles: functional level, vertebral level, shunting, and

the implications for fetal intervention. PubMed Pediatrics. 2002

Mar.10. https://pubmed.ncbi.nlm.nih.gov/11875133/

13. Sgouros, Spyros. Hydrocephalus with Myelomeningocele. Springer.
Pediatric Hydrocephalus pp 133-144. 2005.
https://link.springer.com/chapter/10.1007/978-88-470-2121-1_9

14. Irene Kim MD, Betsy Hopson MHSA, Inmaculada Aban PhD, Elias B.

Rizk MD, Mark S. Dias MD, Robin Bowman MD, et al. Decompression

for Chiari malformation type Il in individuals with myelomeningocele

in the National Spina Bifida Patient Registry. JOURNAL OF
NEUROSURGERY.24 AUG. 2018.

https://thejns.org/pediatrics /view /journals /j-neurosurg—
pediatr/22/6/article-p652.xml
15.Niels Geerdink, Ton van der Vliet, Jan J. Rotteveel, Ton Feuth, Nel

Roeleveld, and Reinier A. Mullaart. Essential features of Chiari Il

malformation in MR imaging: an interobserver reliability study—jpart



https://www.sciencedirect.com/science/article/pii/S2214751919301586
https://pubmed.ncbi.nlm.nih.gov/29630211/
https://pubmed.ncbi.nlm.nih.gov/1591753/
https://pubmed.ncbi.nlm.nih.gov/11875133/
https://link.springer.com/chapter/10.1007/978-88-470-2121-1_9
https://thejns.org/pediatrics/view/journals/j-neurosurg-pediatr/22/6/article-p652.xml
https://thejns.org/pediatrics/view/journals/j-neurosurg-pediatr/22/6/article-p652.xml

85

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il
1. PubMed. Published online 2012 May 1.
https: //www.ncbi.nlm.nih.gov/pmc/articles/PMC3376258/

16. Dr Rohit Sharma. Myelomeningocele. Reference article.

Radiopaedia.org. 15 Mar 2021.

https://radiopaedia.org/articles/myelomeningocele—1?lang=us

17. Kristina Fons, Amy J Jnah. Arnold—Chiari Malformation: Core

Concepts. PubMed. 2021 Aug 1.
https://pubmed.ncbi.nim.nih.gov/34518383/

18. Muller T, Arbeiter K, Aufricht C. Renal function in myelomeningocele:

risk factors, chronic renal failure, renal replacement therapy and

transplantation. PubMed. 12 NOV 2002.
https://pubmed.ncbi.nim.nih.gov/12409876/
19. Tom P. V. M. de Jong, Rafal Chrzan, Aart J. Klijn, and Pieter Dik.

Treatment of the neurogenic bladder in spina bifida. PubMed.

Published online 2008 Jun 1.
https: //www.ncbi.nlm.nih.gov/pmc/articles/PMC2335291/

20. Marcus Riccabona, Mark Koen, Monica Schindler, Beckers Goedele,

Armin Pycha, and Lukas Lusuardi. Botulinum-A toxin injection into the

detrusor: a safe alternative in the treatment of children with

myelomeningocele with detrusor hyperreflexia. American Urological

Association, The Journal of Urology. February 2004
21.Page: 845-848.

https://www.auajournals.org/doi/abs/10.1097/01.ju.0000108892.35041.2
d

22. Lemelle JL, Guillemin F, Aubert D, Guys JM, Lottmann H, Lortat-jacob S,

et al. A multicentre study of the management of disorders of



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3376258/
https://radiopaedia.org/articles/myelomeningocele-1?lang=us
https://pubmed.ncbi.nlm.nih.gov/34518383/
https://pubmed.ncbi.nlm.nih.gov/12409876/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2335291/
https://www.auajournals.org/doi/abs/10.1097/01.ju.0000108892.35041.2d
https://www.auajournals.org/doi/abs/10.1097/01.ju.0000108892.35041.2d

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il
defecation in patients with spina bifida. PubMed. 2006. Feb; 18.

https://pubmed.ncbi.nim.nih.gov/16420290/
23. Dicianno BE, Beierwaltes P, Dosa N, Raman L, Chelliah J, Struwe S, et

al. Scientific methodology of the development of the guidelines for

the care of people with spina bifida: an initiative of the spina bifida

association. PubMed. 2020. Apr 1.
https://pubmed.ncbi.nlm.nih.gov/31248776/
24. Brochard C, Peyronnet B, Dariel A, Ménard H, Manunta A, Ropert A,

Neunlist M, Bouguen G, Siproudhis L. Bowel Dysfunction Related to

Spina Bifida: Keep It Simple. PubMed. 2017 Nov;6.
https://pubmed.ncbi.nim.nih.gov/28991086/

25. Ambartsumyan L, Rodriguez L. Bowel management in children with

spina bifida. PubMed J Pediatr Rehabil Med. 2018. Jan 1.
https://pubmed.ncbi.nlm.nih.gov/30507592/
26. Westcott MA, Dynes MC, Remer EM, Donaldson JS, Dias LS.

Congenital and acquired orthopedic abnormalities in patients with

myelomeningocele. Radiographics. PubMed. 1992.

https://pubmed.ncbi.nim.nih.gov/1439018/

27. Guille JT, Sarwark JF, Sherk HH, Kumar SJ. Congenital and

developmental deformities of the spine in children with

myelomeningocele. PubMed Orthopedic Surg. 2006, May 14.
https: //pubmed.ncbi.nim.nih.gov/16675623/

28. Vineeta T. Swaroop, Luciano Dias. Orthopedic management of spina

bifida. Part I: hip, knee, and rotational deformities. PubMed. 2009 Oct

25. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2782071/

29. Seitzberg A, Lind M, Biering—Sgrensen F. Ambulation in adults with

myelomeningocele. Is it possible to predict the level of ambulation in



https://pubmed.ncbi.nlm.nih.gov/16420290/
https://pubmed.ncbi.nlm.nih.gov/31248776/
https://pubmed.ncbi.nlm.nih.gov/28991086/
https://pubmed.ncbi.nlm.nih.gov/30507592/
https://pubmed.ncbi.nlm.nih.gov/1439018/
https://pubmed.ncbi.nlm.nih.gov/16675623/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2782071/

87

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il
early life? PubMed. 2008; Feb 24.
https://pubmed.ncbi.nim.nih.gov/17710414/

30. Schopler SA, Menelaus MB. Significance of the strength of the

quadriceps muscles in children with myelomeningocele. PubMed

Pediatr Orthopedic. 1987 sep 7.
https://pubmed.ncbi.nim.nih.gov/3624459/
31. Graham HK, Harvey A, Rodda J, Nattrass GR, Pirpiris M. The

Functional Mobility Scale (FMS). Journal of Pediatric Orthopedics.
2004 oct.
https: //journals.lww.com/pedorthopaedics/Abstract/2004/09000/The_Func

tional_Mobility Scale  FMS .11.aspx

32. Dias L. Myelomeningocele and intraspinal lipoma. In: Sponseller PD

(ed) Orthopaedic knowledge update: pediatrics 2nd edn. American
Academy of Orthopaedic Surgeons, pp 249-259. 2002
33. Sergey O. Ryabykh, Olga M. Pavlova, Dmitry M. Savin, Alexander

V.Burtsev, Alexander V.Gubin. Surgical Management of

Myelomeningocele—Related Spinal Deformities. ELSEVIER. 4 April
2018.

https: //www.sciencedirect.com/science/article/abs /pii/S187887501830101
3?via%3Dihub

34.Sunkyung Kim, Elisabeth Ward, Brad E. Dicianno, Gerald H. Clayton,
Kathleen J. Sawin, Patricia Beierwaltes, Judy Thibadeau. Factors

Associated with Pressure Ulcers in Individuals with Spina Bifida.

PUBMED. 2015 Mar 18.
https://www.ncbi.nim.nih.gov/pmc/articles/PMC4519375/



https://pubmed.ncbi.nlm.nih.gov/17710414/
https://pubmed.ncbi.nlm.nih.gov/3624459/
https://journals.lww.com/pedorthopaedics/Abstract/2004/09000/The_Functional_Mobility_Scale__FMS_.11.aspx
https://journals.lww.com/pedorthopaedics/Abstract/2004/09000/The_Functional_Mobility_Scale__FMS_.11.aspx
https://www.sciencedirect.com/science/article/abs/pii/S1878875018301013?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1878875018301013?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4519375/

88

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

35. Plaum PE, Riemer G, Frgslie KF. Risk factors for pressure sores in

adult patients with myelomeningocele—a questionnaire—based study.

PubMed. 2006 Dec 29. https://pubmed.ncbi.nim.nih.gov/17196099/

36. Christopher R. J. Woodhouse. Myelomeningocele: neglected aspects.

Pediatric Nephrology (Berlin/Germany). 2008 Aug;23.
https: //www.ncbi.nlm.nih.gov/pmc/articles/PMC2441590/

37. Pena—Rosas JP, De—Regil LM, Dowswell T, Viteri FE. Daily oral iron

supplementation during pregnancy. PubMed. 2012 Dec 12.
https: //pubmed.ncbi.nim.nih.gov/23235616/

38. Daily iron and folic acid supplementation in pregnant women. \World

Health Organization. Accessed on September 04 2014

http: //www.who.int/nutrition/publications /micronutrients/guidelines/daily ifa

_supp_pregnant_women/en/2012.

39. ALEXANDRA D. BEIER, OLUWASEUN O. AKINDURO, PHILIPP R.
ALDANA, and DACHLING PANG. (2017). Surgical Management of

Spinal Dysraphism. Schmidek and Sweet operative neurosurgical

techniques: INDICATIONS, METHODS, AND RESULTS. 7™ edition. Pp
873-877. Canada. Elsevier
40. Gregory G. Heuer, Julie S. Moldenhauer & N. Scott Adzick. Prenatal

surgery for myelomeningocele: review of the literature and future

directions. Springer. Published: 17 May 2017.
https://link.springer.com/article/10.1007/s00381-017-3440-z
41. Bauman JA, Schwartz DM, Welch WC, Sutton LN (2011). Congenital

anomalies of the spinal cord. In: Herkowitz HN, Garfin SR, Eismont FJ,

Bell GR, Balderston RA (eds) Rothman-Simeone the spine, 6th edn.
Saunders, Philadelphia, pp 573607


https://pubmed.ncbi.nlm.nih.gov/17196099/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2441590/
https://pubmed.ncbi.nlm.nih.gov/23235616/
http://www.who.int/nutrition/publications/micronutrients/guidelines/daily_ifa_supp_pregnant_women/en/2012
http://www.who.int/nutrition/publications/micronutrients/guidelines/daily_ifa_supp_pregnant_women/en/2012
https://link.springer.com/article/10.1007/s00381-017-3440-z

89

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

42. N.Scott Adzick. Fetal Surgery for Myelomeningocele: Trials and

Tribulations. PubMed. Journal of Pediatric neurosurgery.2012 Feb
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3278714/#R40.

43. Maria Licci, Raphael Guzman, and Jehuda Soleman. Maternal and

obstetric complications in fetal surgery for prenatal

myelomeningocele repair: a systematic review. JOURNAL OF

NEUROSURGERY: pediatric. OCT 2019.

https://thejns.org /focus /view/journals /neurosurg—focus /47 /4 /article—

pE11.xml.
44. Dias MS, McLone DG (2008) Meningomyelocele. In: Albright AL, Pollack

IF, Adelson PD (eds) Principles and practice of pediatric

neurosurgery. Thieme, New York, pp 338-366

45. Miroslava Koleva; Orlando De Jesus. Hydrocephalus. PubMed
StatPearls. August 30, 2021.
https://www.ncbi.nlm.nih.gov/books/NBK560875 /#article-91516.s2

46. Greenberg Mark S. (2016). Hydrocephalus — General Aspects. /

Treatment of Hydrocephalus. Handbook of Neurosurgery. 9" edition.

Thieme, New York, pp 409-455
47. Gaillard, F., Qureshi, P. Copper beaten skull. Reference article.

Radiopaedia.org. (02 Oct 2022. https://radiopaedia.org/articles /copper—

beaten—skull
48. NIR SHIMONY, SARA HARTNETT, BROOKS OSBURN, MOHAMMAD
HASSAN A. NOURELDINE, GEORGE I. JALLO. (2017). Cerebrospinal

Fluid Diversion Procedures in the Pediatric Population. Schmidek and

Sweet operative neurosurgical techniques: INDICATIONS, METHODS,

AND RESULTS. 7th edition. Pp 964-981. Canada. Elsevier.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3278714/#R40
https://thejns.org/focus/view/journals/neurosurg-focus/47/4/article-pE11.xml
https://thejns.org/focus/view/journals/neurosurg-focus/47/4/article-pE11.xml
https://www.ncbi.nlm.nih.gov/books/NBK560875/#article-91516.s2
https://radiopaedia.org/articles/copper-beaten-skull
https://radiopaedia.org/articles/copper-beaten-skull

90
Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

49. DAVID M. FRIM, TITO VIVAS-BUITRAGO, DANIELE RIGAMONTI and
MAUREEN LACY. (2017). Surgical Management of Hydrocephalus in the
Adult. Schmidek and Sweet operative neurosurgical techniques:

INDICATIONS, METHODS, AND RESULTS. 7th edition. Pp 985-992.

Canada. Elsevier.
50. Greenberg Mark S. (2016). Skull, spine, and post-surgical infections.
Handbook of Neurosurgery. 9th edition. Thieme, New York, pp 355-

358.
51. TITO VIVAS-BUITRAGO, DIEGO F. GOMEZ, JUAN FERNANDO

RAMON, ALFREDO, QUINONES-HINOJOSA, DANIELE RIGAMONT],
FERNANDO HAKIM DACCACH. (2017). Cerebrospinal Fluid Diversion
Procedures: Ventriculo—Atrial, Ventriculo—Peritoneal, Ventriculo—Pleural,
and Lumbo-Peritoneal Shunts. Schmidek and Sweet operative

neurosurgical techniques: INDICATIONS, METHODS, AND RESULTS.

7th edition. Pp 993 — 999. Canada. Elsevier.
52. Radmanesh F, Nejat F, Khashab ME, Ghodsi SM, Ardebili HE. Shunt

complications in children with myelomeningocele: Effect of timing of

shunt placement. Journal of Neurosurgical Pediatrics. 3 June 2009.

https://pubmed.ncbi.nim.nih.gov/19485738/

53. Machado H.R, Santos de Oliveira R. Simultaneous repair of

myelomeningocele and shunt insertion. Childs Nerv Syst. 20 Feb.

2004. https://pubmed.ncbi.nim.nih.gov/14657994/

54. Oktem IS, Menku A, Ozdemir A. When should ventriculoperitoneal

shunt placement be performed in cases with myelomeningocele and

hydrocephalus? Turk Neurosurg. 18 Oct 2008.
https://pubmed.ncbi.nim.nih.gov/19107685/



https://pubmed.ncbi.nlm.nih.gov/19485738/
https://pubmed.ncbi.nlm.nih.gov/14657994/
https://pubmed.ncbi.nlm.nih.gov/19107685/

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

55. Etus V, Guler TM, Karabagli H. Third ventricle floor variations and

Abnormalities in myelomeningocele—associated hydrocephalus: our

experience with 455 endoscopic third ventriculostomy procedures.
Turk Neurosurg. 2017;27(5):768-771.
https://pubmed.ncbi.nim.nih.gov/27858385/

56. Beuriat P., Szathmari A, Grassiot B, Plaisant F, Rousselle C, Mottolese

C. Role of Endoscopic Third Ventriculostomy in the Management of

Myelomeningocele—Related Hydrocephalus: A Retrospective Study in

a Single French Institution. ELSEVIER. March. 2016.

https: //www.sciencedirect.com/science/article /abs /pii/S187887501501014
1?via%3Dihub

57. Duru S, Peiro J L, Oria M, Aydin E, Subasi C, Tuncer C, et al.

Successful endoscopic third ventriculostomy in children depends on

age and etiology of hydrocephalus: outcome analysis in 51 pediatric

patients. Childs Nerv Syst. Pubmed. Aug.2018.
https://pubmed.ncbi.nim.nih.gov/29696356/
58. Ogbonnaya Uche E, Okorie C, lloabachie |, S. Amuta D, J. Uche N,

Endoscopic third ventriculostomy (ETV) and ventriculoperitoneal

shunt (VPS) in non—-communicating hydrocephalus (NCH):

comparison of outcome profiles in Nigerian children. Childs Nerv Syst,

Pubmed. Jun. 2018. https://pubmed.ncbi.nlm.nih.gov/29860541/



https://pubmed.ncbi.nlm.nih.gov/27858385/
https://www.sciencedirect.com/science/article/abs/pii/S1878875015010141?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1878875015010141?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/29696356/
https://pubmed.ncbi.nlm.nih.gov/29860541/

92

Soadl pae [ Agiall delaal) Al il alidl g sl giall s il

Abstract

. Study’s aim:

The purpose of this study is to find out the optimal timing for the installation of
the Ventriculo—peritoneal shunt for the treatment of hydrocephalus associated

with myelomeningoceles

. Study’s design:

A retrospective cohort study was designed in a university children’s hospital in
Damascus between 2016 and 2021, The simultaneous and delayed shunting
were studied in 167 children with hydrocephalus associated with

myelomeningocele

. Study’s results:

The rate of infection was higher in the third group in which the myelomeningocele
was repaired late with simultaneous shunting (12 out of 36 cases), and higher in
the late—repair groups for myelomeningocele compared with early—repair groups.
Of the 23 cases in which infection occurred, 20 were in simultaneous shunting
groups, compared to 3 cases in delayed shunting groups

The hospitalization rate is higher when the repair of the myelomeningocele is
delayed, while the hospitalization rate lower in simultaneous shunting groups
unless there was a complication (infection is the most common), it is the same
between the simultaneous and delayed shunting groups when there is a

complication.

. Study’s recommendations:

Most myelomeningoceles are closed within 24 hours after birth. If the child is
initially unstable, closure may be safely delayed for up to 72 hours without an

increase in complications, but continuing antibiotics is then recommended.
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Hydrocephalus associated with myelomeningoceles should be treated with a

Ventriculo—peritoneal shunt at a different time to reduce complications, especially

infection.

Key words: myelomeningocele, Hydrocephalus, Ventriculo—

peritoneal shunt, simultaneous shunting, delayed shunting
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