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Caİeδ OĊcđăŗĸic DNXό̨̧̪̦ ViĬĽİ fđĬ PediaĸĬic
DiffĽİe IĊĸĬiĊİic PđĊĸiĊe Găiđĉa

An̘͗ͭǗeaƜͭold͗giƜl͗pƜeƤenưƤ͗Ǒiưh͗pƜogƜeƤƤiǐe͗diplopia͗͞facial͗ǑeakneƤƤ͗͞and
gaiư͗inƤưabiliưǗ͗oǐeƜ͗̔͗ǑeekƤ͗͝NeƸƜological͗eǖaminaưion͗ƤhoǑƤ͗a͗CNVI͗palƤǗ
and͗aưaǖia͗͝MRI͗ƜeǐealƤ͗an͗eǖpanƤile͗ponưine͗leƤion͗conƤiƤưenư͗Ǒiưh͗diffƸƤe
inưƜinƤic͗ponưine͗glioma͗͵DIPGͶ͗͞a͗highlǗ͗aggƜeƤƤiǐe͗pediaưƜic͗bƜain͗ưƸmoƜ͗noư
amenable͗ưo͗ƤƸƜgical͗ƜeƤecưion͝
A͗ƤưeƜeoưacưic͗biopƤǗ͗iƤ͗peƜfoƜmed͗͞folloǑed͗bǗ͗inưƜaưƸmoƜal͗injecưion͗of͗ưhe
oncolǗưic͗ǐiƜƸƤ͗DNXͭ̒̔̐̑͗͝She͗ƤƸbƤeqƸenưlǗ͗ƜeceiǐeƤ͗ƜadioưheƜapǗ͗͝OǐeƜ
ưhe͗folloǑing͗monưhƤ͗͞heƜ͗ƤǗmpưomƤ͗ƤưabiliǢe͗͞and͗imaging͗ƤhoǑƤ͗paƜưial
ưƸmoƜ͗ƜegƜeƤƤion͝

InƤighư͟
DIPG͗haƤ͗a͗diƤmal͗pƜognoƤiƤ͗͞Ǒiưh͗median͗ƤƸƜǐiǐal͗of͗onlǗ̘͗ͯ̑̐͗monưhƤ
ƸƤing͗ƤưandaƜd͗ƜadioưheƜapǗ͗alone͗͝DNXͭ̒̔̐̑͗iƤ͗an͗oncolǗưic͗adenoǐiƜƸƤ
ưhaư͗ƤelecưiǐelǗ͗infecưƤ͗and͗deƤưƜoǗƤ͗ưƸmoƜ͗cellƤ͗Ǒhile͗ƤưimƸlaưing͗an͗anưiͭ
ưƸmoƜ͗immƸne͗ƜeƤponƤe͗͗͝EaƜlǗ͗phaƤe͗I͗clinical͗ưƜialƤ͗in͗childƜen͗ƤhoǑ͗ưƸmoƜ
ƜedƸcưion͗oƜ͗ƤưabiliǢaưion͗in͗moƤư͗paưienưƤ͗and͗a͗median͗ƤƸƜǐiǐal͗of͗ρ̗̘̑͝
monưhƤ͗͞ƤƸggeƤưing͗a͗poưenưial͗ƤƸƜǐiǐal͗benefiư͗͝ThiƤ͗caƤe͗highlighưƤ͗a͗Ƥhifư
in͗pediaưƜic͗neƸƜoͭoncologǗ͗͟fƜom͗pƸƜelǗ͗cǗưoưoǖic͗ưƜeaưmenưƤ͗ưoǑaƜd
immƸnoǐiƜoưheƜapǗ͝
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NEÂROSÂRGERà͗THROÂGH͗HISTORà͟
THE͗DEÙELOPMENT͗OF͗INTRAͭÂTERINE
SÂRGERà͗FOR͗MàELOMENINGOCELE

AdǐanceƤ͗in͗feưal͗ƤƸƜgeƜǗ͗foƜ͗mǗelomeningocele
͵MMCͶ͗haǐe͗challenged͗eƤưabliƤhed͗ǐieǑƤ͗on͗ưiming͞
indicaưionƤ͗͞and͗acceƙưable͗ƜiƤk͗moƜe͗ưhan͗moƤư
deǐeloƙmenưƤ͗in͗neƸƜoƤƸƜgeƜǗ͗͝FoƜ͗decadeƤ͗͞ƙediaưƜic
neƸƜoƤƸƜgeonƤ͗ǑeƜe͗ưƜained͗ưo͗inưeƜǐene͗Ǒiưhin͗hoƸƜƤ
afưeƜ͗biƜưh͗͞acceƙưing͗neƸƜological͗deficiưƤ͗aƤ͗laƜgelǗ
ƙƜedeưeƜmined͗bǗ͗embƜǗologǗ͗͝The͗emeƜgence͗of
inưƜaͳƸưeƜine͗ƜeƙaiƜ͗foƜced͗ưhe͗field͗ưo͗ƜeconƤideƜ͗a
fƸndamenưal͗aƤƤƸmƙưion͗͟ưhaư͗neƸƜological͗injƸƜǗ͗in
Ƥƙina͗bifida͗maǗ͗noư͗be͗Ƥưaưic͗aư͗biƜưh͗͞bƸư͗ƙƜogƜeƤƤiǐe
ưhƜoƸghoƸư͗geƤưaưion͗and͗ưhaư͗ưhiƤ͗coƸld͗be͗managed
foƜ͗͝MǗelomeningocele͗aƜiƤeƤ͗fƜom͗failƸƜe͗of͗ƙƜimaƜǗ
neƸƜƸlaưion͗dƸƜing͗ưhe͗ưhiƜd͗ưo͗foƸƜưh͗Ǒeek͗of
embƜǗonic͗deǐeloƙmenư͗͝The͗ƜeƤƸlưing͗ǐeƜưebƜal
defecư͗leaǐeƤ͗ưhe͗neƸƜal͗ƙlacode͗eǖƙoƤed͗͞moƤư
commonlǗ͗in͗ưhe͗lƸmboƤacƜal͗Ɯegion͗͝In͗ưhe͗majoƜiưǗ͗of
caƤeƤ͗͞MMC͗iƤ͗aƤƤociaưed͗Ǒiưh͗hindbƜain͗heƜniaưion
conƤiƤưenư͗Ǒiưh͗ChiaƜi I͗I͗malfoƜmaưion͗͞and͗moƤư
ƙaưienưƤ͗deǐeloƙ͗hǗdƜoceƙhalƸƤ͗ƜeƛƸiƜing
ceƜebƜoƤƙinal͗flƸid͗͵CSFͶ͗diǐeƜƤion͗͝FoƜ͗moƤư͗of͗ưhe
ưǑenưieưh͗cenưƸƜǗ͗͞managemenư͗conƤiƤưed͗of͗ƙoƤưnaưal
cloƤƸƜe͗Ǒiưhin̘͗̒̔ͯ̔͗hoƸƜƤ͗͞Ǒiưh͗goalƤ͗of͗infecưion
ƙƜeǐenưion͗͞neƸƜal͗ưiƤƤƸe͗ƙƜoưecưion͗͞and͗ƙƜeƤeƜǐaưion
of͗ƜeƤidƸal͗fƸncưion͗͝HoǑeǐeƜ͗͞eǐen͗meưicƸloƸƤ͗eaƜlǗ
cloƤƸƜe͗did͗noư͗ƜeǐeƜƤe͗ƙaƜalǗƤiƤ͗͞ƤƙhincưeƜ
dǗƤfƸncưion͗͞oƜ͗ưhe͗caƤcade͗of͗hindbƜainͳƜelaưed
ƙaưhologǗ͗ưhaư͗had͗alƜeadǗ͗deǐeloƙed͗in͗ƸưeƜo͝
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The͗conceƙưƸal͗bƜeakưhƜoƸgh͗ưhaư͗ƜeƤhaƙed͗ưhe͗field
ǑaƤ͗ưhe͗ͽưǑoͳhiư͗hǗƙoưheƤiƤ͝;͗The͗fiƜƤư͗hiư͗iƤ͗ưhe
embƜǗological͗failƸƜe͗of͗neƸƜal͗ưƸbe͗cloƤƸƜe͗͝The
Ƥecond͗͞moƜe͗ƙƜoǐocaưiǐe͗in͗iưƤ͗imƙlicaưionƤ͗͞iƤ͗ưhe͗idea
ưhaư͗ưhe͗eǖƙoƤed͗neƸƜal͗ƙlacode͗ƸndeƜgoeƤ͗ongoing
damage͗dƸƜing͗geƤưaưion͗͝EǖƙeƜimenưal͗obƤeƜǐaưionƤ
ƤƸggeƤưed͗ưhaư͗mechanical͗ưƜaƸma͗fƜom͗feưal
moǐemenư͗͞hǗdƜodǗnamic͗ƤưƜeƤƤ͗͞and͗chƜonic͗eǖƙoƤƸƜe
ưo͗amnioưic͗flƸid͗conưƜibƸưe͗ưo͗ƙƜogƜeƤƤiǐe͗neƸƜal
degeneƜaưion͗͝If͗ưƜƸe͗͞coǐeƜing͗ưhe͗leƤion͗befoƜe͗biƜưh
mighư͗inưeƜƜƸƙư͗ưhiƤ͗ƤecondaƜǗ͗injƸƜǗ͗and͗ƙƜeƤeƜǐe
neƸƜological͗fƸncưion͗ưhaư͗ǑoƸld͗oưheƜǑiƤe͗be͗loƤư͝
ThiƤ͗hǗƙoưheƤiƤ͗moǐed͗fƜom͗ưheoƜǗ͗ưo͗eǖƙeƜimenưal
ǐalidaưion͗laƜgelǗ͗ưhƜoƸgh͗ƙioneeƜing͗ǑoƜk͗aư͗ưhe
UniǐeƜƤiưǗ͗of͗CalifoƜnia͗͞San͗FƜanciƤco͗͝In͗ưhe̙̘͗̑̐Ƥ͗and
̙̙̑̐Ƥ͗͞feưal͗ƤƸƜgeon͗Michael͗R͗͝HaƜƜiƤon͗and
colleagƸeƤ͗deǐeloƙed͗ƜeƙƜodƸcible͗oǐine͗modelƤ͗of
MMC͗͝SƸƜgicallǗ͗cƜeaưed͗defecưƤ͗in͗feưal͗lambƤ
ƙƜodƸced͗ƙƜogƜeƤƤiǐe͗neƸƜological͗imƙaiƜmenư͗and
hindbƜain͗heƜniaưion͗Ǒhen͗lefư͗ƸnƜeƙaiƜed͗͞Ǒhile
inͳƸưeƜo͗cloƤƸƜe͗miưigaưed͗ưheƤe͗changeƤ͗and͗imƙƜoǐed͗

ƙoƤưnaưal͗moưoƜ͗fƸncưion͗͝FoƜ͗neƸƜoƤƸƜgeƜǗ͗͞ưheƤe
findingƤ͗ǑeƜe͗ƤưƜiking͗͟ƙaƜư͗of͗ưhe͗diƤabiliưǗ
aƤƤociaưed͗Ǒiưh͗MMC͗aƙƙeaƜed͗noư͗ineǐiưable͗͞bƸư
acƛƸiƜed͝

EaƜlǗ͗hƸman͗aưưemƙưƤ͗aư͗ƙƜenaưal͗ƜeƙaiƜ͗in͗ưhe͗laưe
̙̙̑̐Ƥ͗ǑeƜe͗caƸưioƸƤlǗ͗encoƸƜaging͗͝InǐeƤưigaưoƜƤ
ƜeƙoƜưed͗ƜedƸced͗hindbƜain͗heƜniaưion͗and͗a͗loǑeƜ
need͗foƜ͗ǐenưƜicƸloƙeƜiưoneal͗ƤhƸnưing͗comƙaƜed
Ǒiưh͗hiƤưoƜical͗conưƜolƤ͗͝Yeư͗ưheƤe͗eaƜlǗ͗aưưemƙưƤ
alƤo͗Ɯeǐealed͗conƤideƜable͗maưeƜnal͗moƜbidiưǗ͗͞high
ƜaưeƤ͗of͗ƙƜemaưƸƜiưǗ͗͞and͗ƸưeƜine͗comƙlicaưionƤ͗͝The
eưhical͗and͗clinical͗ƛƸeƤưion͗ǑaƤ͗aƙƙaƜenư͗͟coƸld
majoƜ͗maưeƜnal͗ƤƸƜgeƜǗ͗ǐia͗laƙaƜoưomǗ͗and
hǗƤưeƜoưomǗ͗be͗jƸƤưified͗foƜ͗a͗feưal͗benefiư͗ưhaư͗Ƥưill
lacked͗leǐel I͗͗eǐidenceͤ

The͗anƤǑeƜ͗began͗ưo͗become͗cleaƜ͗Ǒiưh͗ưhe
Managemenư͗of͗MǗelomeningocele͗SưƸdǗ͗͵MOMSͶ͞
condƸcưed͗beưǑeen͗̒̐̐̓͗and͗̒̐̑̐͗aư͗ưhe͗ChildƜen΀Ƥ
HoƤƙiưal͗of͗Philadelƙhia͗͞VandeƜbilư͗UniǐeƜƤiưǗ
Medical͗CenưeƜ͗͞and͗ưhe͗UniǐeƜƤiưǗ͗of͗CalifoƜnia͞
San F͗ƜanciƤco͗͝PƸbliƤhed͗in͗̒̐̑̑͗in͗The͗NeǑ
England͗JoƸƜnal͗of͗Medicine͗͞ưhiƤ͗ƜandomiǢed
conưƜolled͗ưƜial͗fƸndamenưallǗ͗alưeƜed͗ưhe͗landƤcaƙe
foƜ͗ưhiƤ͗ưƜeaưmenư͗͝PƜenaưal͗ƜeƙaiƜ͗befoƜe̖͗̒͗ǑeekƤ΀
geƤưaưion͗ƤignificanưlǗ͗ƜedƸced͗ưhe͗need͗foƜ͗CSF
ƤhƸnưing͗accoƜding͗ưo͗ƙƜedefined͗cƜiưeƜia͗and
incƜeaƤed͗ưhe͗likelihood͗ưhaư͗childƜen͗ǑoƸld͗Ǒalk
indeƙendenưlǗ͗aư͗̓̐͗monưhƤ͗͝ImƙoƜưanưlǗ͗͞a
ƤƸbƤưanưial͗ƙƜoƙoƜưion͗of͗feưƸƤeƤ͗demonƤưƜaưed
ƜadiogƜaƙhic͗imƙƜoǐemenư͗of͗hindbƜain͗heƜniaưion͞
ƜeinfoƜcing͗ưhe͗mechaniƤưic͗link͗beưǑeen͗Ƥƙinal͗CSF
leakage͗and͗ƙoƤưeƜioƜ͗foƤƤa͗cƜoǑding͗͝The͗ưƜial͗ǑaƤ
halưed͗eaƜlǗ͗foƜ͗efficacǗ͗͞ƸndeƜƤcoƜing͗boưh͗ưhe
magniưƸde͗and͗Ƥignificance͗of͗ưheƤe͗findingƤ͝
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From͗a͗neƸroƤƸrgical͗Ƥưandpoinư͗͞ưhe͗moưor͗oƸưcomeƤ
Ǒere͗parưicƸlarlǗ͗faƤcinaưing͗͝Children͗in͗ưhe͗prenaưal
groƸp͗more͗ofưen͗eǖhibiưed͗fƸncưional͗leǐelƤ͗beưưer
ưhan͗ưhoƤe͗predicưed͗bǗ͗ưheir͗anaưomical͗leƤion͗leǐel͝
ThiƤ͗ƤƸggeƤưed͗ưhaư͗inưraͳƸưerine͗inưerǐenưion͗did͗more
ưhan͗modifǗ͗hǗdrocephalƸƤ͗raưeƤ͗͠iư͗ƤƸggeƤưed
preƤerǐaưion͗of͗Ƥegmenưal͗moưor͗circƸiưrǗ͗ưhaư͗ǑoƸld
oưherǑiƤe͗haǐe͗deưerioraưed͝

The͗benefiưƤ͗͞hoǑeǐer͗͞came͗aư͗maưernal͗coƤư͗͝Prenaưal
ƤƸrgerǗ͗ǑaƤ͗aƤƤociaưed͗Ǒiưh͗ƤignificanưlǗ͗higher͗raưeƤ
of͗preưerm͗birưh͗͞Ƹưerine͗ưhinning͗aư͗ưhe͗hǗƤưeroưomǗ
Ƥiưe͗͞and͗an͗obligaưorǗ͗ceƤarean͗deliǐerǗ͗for͗boưh͗ưhe
indeǖ͗and͗ƤƸbƤeqƸenư͗pregnancieƤ͗͝The͗ƸưerƸƤ͗͞in
effecư͗͞became͗a͗neƸroƤƸrgical͗acceƤƤ͗corridor͗Ǒiưh
longͳưerm͗reprodƸcưiǐe͗implicaưionƤ͗͝Paưienư͗Ƥelecưion
ưherefore͗became͗and͗remainƤ͗Ƥưringenư͗͞Ǒiưh͗aưưenưion
ưo͗balancing͗leƤion͗leǐel͗͞geƤưaưional͗age͗͞feưal
anaưomǗ͗͞and͗maưernal͗healưh͝

TechnicallǗ͗͞open͗feưal͗repair͗mirrorƤ͗poƤưnaưal͗cloƤƸre
in͗principle͗bƸư͗differƤ͗in͗conưeǖư͗͝FolloǑing͗maưernal
laparoưomǗ͗and͗limiưed͗hǗƤưeroưomǗ͗͞ưhe͗feưƸƤ͗iƤ
poƤiưioned͗Ǒhile͗remaining͗on͗placenưal͗circƸlaưion͝
The͗neƸroƤƸrgical͗ƤưepƤ͗inclƸde͗carefƸl͗diƤƤecưion͗and
ưƸbƸlariǢaưion͗of͗ưhe͗neƸral͗placode͗͞Ǒaưerưighư͗dƸral
cloƤƸre͗͞and͗laǗered͗mǗofaƤcial͗and͗Ƥkin
reconƤưrƸcưion͗͝TiƤƤƸe͗fragiliưǗ͗aư͗midͳgeƤưaưion͗͞limiưed
Ǒorking͗Ƥpace͗͞and͗ưhe͗imperaưiǐe͗ưo͗minimiǢe
operaưiǐe͗ưime͗inưrodƸce͗ƸniqƸe͗challengeƤ͗͝Achieǐing
dƸrable͗͞ưenƤionͳfree͗coǐerage͗iƤ͗eƤƤenưial͗͞aƤ
perƤiƤưenư͗CSF͗leakage͗can͗negaưe͗ưhe͗inưended
benefiư͝

More͗recenưlǗ͗͞efforưƤ͗haǐe͗focƸƤed͗on͗minimiǢing
maưernal͗morbidiưǗ͗ưhroƸgh͗feưoƤcopic͗ưechniqƸeƤ͝
CenưerƤ͗in͗EƸrope͗and͗SoƸưh͗America͗haǐe͗adǐanced
percƸưaneoƸƤ͗approacheƤ͗ƸƤing͗Ƥmall͗ưrocarƤ͗and
endoƤcopic͗ǐiƤƸaliǢaưion͗͝The͗ưheoreưical͗adǐanưage͗lieƤ
in͗aǐoiding͗a͗large͗hǗƤưeroưomǗ͗Ƥcar͗and͗poưenưiallǗ
redƸcing͗riƤkƤ͗in͗fƸưƸre͗pregnancieƤ͗͝TheƤe͗meưhodƤ͞
hoǑeǐer͗͞inưrodƸce͗neǑ͗ưechnical͗and͗phǗƤiological
compleǖiưieƤ͗͞inclƸding͗feưal͗poƤiưioning͗͞mainưaining
amnioưic͗inưegriưǗ͗͞and͗managing͗CÒ͗inƤƸfflaưion͗Ǒhen
applied͗͝Longͳưerm͗comparaưiǐe͗daưa͗conưinƸeƤ͗ưo
increaƤe͗͞and͗open͗repair͗remainƤ͗ưhe͗moƤư͗eƤưabliƤhed
reference͗Ƥưandard͗againƤư͗Ǒhich͗neǑer͗approacheƤ͗are
jƸdged͝

BeǗond͗ưechnical͗adǐanceƤ͗͞inưraͳƸưerine͗MMC͗repair
repreƤenưƤ͗a͗philoƤophical͗Ƥhifư͗in͗neƸroƤƸrgerǗ͗͝Iư
reframeƤ͗ưhe͗ƤƸrgeon΀Ƥ͗role͗from͗repairing͗eƤưabliƤhed
ƤưrƸcưƸral͗defecưƤ͗ưo͗preǐenưing͗ƤecondarǗ͗neƸrological
injƸrǗ͗before͗birưh͗͝Aư͗ưhe͗Ƥame͗ưime͗͞iư͗inưenƤifieƤ
eưhical͗ƤcrƸưinǗ͗͟ưhe͗moưher͗ƸndergoeƤ͗major͗ƤƸrgerǗ͗

ǑiưhoƸư͗direcư͗Ƥomaưic͗benefiư͗͞accepưing͗real͗riƤkƤ
for͗a͗projecưed͗improǐemenư͗in͗her͗child΀Ƥ
neƸrological͗ưrajecưorǗ͗͝CoƸnƤeling͗mƸƤư͗ưherefore
inưegraưe͗ƤƸrgical͗daưa͗͞obƤưeưric͗riƤk͞
neƸrodeǐelopmenưal͗ƸncerưainưǗ͗͞and͗familǗ͗ǐalƸeƤ
inưo͗a͗Ƥhared͗deciƤionͳmaking͗proceƤƤ͝

Looking͗ahead͗͞refinemenư͗raưher͗ưhan͗reǐolƸưion͗Ǒill
likelǗ͗define͗ưhe͗neǖư͗phaƤe͗͝AdǐanceƤ͗in
biomaưerialƤ͗͞prenaưal͗imaging͗Ƥelecưion͗and
regeneraưiǐe͗approacheƤ͗maǗ͗fƸrưher͗improǐe
oƸưcomeƤ͗͝Ongoing͗mƸlưicenưer͗ưrialƤ͗͞inclƸding
hǗbrid͗feưoƤcopic͗ƤưƸdieƤ͗acroƤƤ͗EƸrope͗and͗Norưh
America͗͞aim͗ưo͗balance͗maưernal͗ƤafeưǗ͗Ǒiưh
ƤƸƤưained͗neƸrological͗benefiư͗and͗longͳưerm
neƸrocogniưiǐe͗and͗Ƹrological͗oƸưcomeƤ͗remain͗an
acưiǐe͗fronưier͗of͗inǐeƤưigaưion͗͝Whaư͗iƤ͗more͗ưhan
clear͗iƤ͗ưhaư͗ưhe͗cenưral͗inƤighư͗of͗ưhe͗field͗͞ưhaư
neƸrological͗injƸrǗ͗in͗MMC͗iƤ͗aư͗leaƤư͗parưiallǗ
preǐenưable͗͞haƤ͗permanenưlǗ͗alưered͗iưƤ͗ưrajecưorǗ͝

The͗deǐelopmenư͗of͗inưraͳƸưerine͗ƤƸrgerǗ͗for
mǗelomeningocele͗ƤưandƤ͗aƤ͗one͗of͗ưhe͗moƤư
conƤeqƸenưial͗achieǐemenưƤ͗in͗modern͗neƸroƤƸrgerǗ͝
From͗eǖperimenưal͗oǐine͗modelƤ͗ưo͗randomiǢed
eǐidence͗͞iưƤ͗deǐelopmenư͗reflecưƤ͗rigoroƸƤ͗Ƥcienưific
inǐeƤưigaưion͗alongƤide͗ưechnical͗innoǐaưion͗͝For
neƸroƤƸrgeonƤ͗in͗ưraining͗and͗pracưice͗͞iư͗ƸnderƤcoreƤ
ưhaư͗progreƤƤ͗doeƤ͗noư͗onlǗ͗depend͗on͗operaưiǐe
ưechniqƸe͗͞bƸư͗alƤo͗on͗ưhe͗ưiming͗of͗inưerǐenưion͝
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MinimallǗ͗inǐaƤiǐe͗pediaưƜic͗neƸƜoƤƸƜgeƜǗ

Minimally invasive pediatric neurosurgery has
undergone a remarkable evolution over the past
decades. Once dominated by large craniotomies and
invasive surgical exposures, the field now
increasingly relies on refined imaging, endoscopic
techniques, and advanced navigation systems to
treat complex neurological conditions in children
with less disruption to healthy tissue. These
innovations have broadened the therapeutic
possibilities and have also significantly improved
recovery times, reduced complications, and
enhanced overall patient outcomes. 

In the past, pediatric neurosurgeons were heavily
reliant on broad exposures of the structures in the
brain for an accurate localization. After the MRI and
CT were invented, a more convenient visualization
was made possible. Now with functional MRI΀s and
DWI (diffuse weighted imaging) it has been even
more refined using preoperative planning mapping
the relevant structures beforehand. 
The treatments of pediatric neurosurgical issues
like hydrocephalus were still full of risks and
challenges. Shunts often fail, especially in infants.
The regular treatment of hydrocephalus used to be
a shunt system diverting the cerebrospinal fluid to
a body cavity or into the venous system. Problems
associated with this solution include infections,
clogging, displacement or breakage and slit
ventricle syndrome or subdural hygromes.[4] These
latter complications are due to excessive drainage
of the fluid. 
Without any treatment, the mortality rates can vary
between 20-87ώ. [3] Therefore it is important to
be able to treat it effectively without too many
complications. Minimally invasive endoscopic
techniques could offer better alternatives for
children with hydrocephalus. [1] It is proven to
decrease the amount of time spent in surgery,
damage to the tissues, and recovery time while
being just as effective as the traditional open
surgery. In the article written by Lance S.
Governale, multiple minimally invasive techniques
are discussed, focussing on obstructive
hydrocephalus in children. 

EndoƤcopic͗ThiƜd͗VenưƜicƸloƤưomǗ͗͵ETVͶ

An ETV is the minimally invasive treatment for an
obstructive hydrocephalus where a fenestration is
made in the base of the third ventricle between the
mammillary bodies and the infundibulum.

By making this connection, the liquor can flow to the
suprasellar cisterns and the obstruction gets bypassed.
It is especially effective in aquaductal stenosis,
obstruction of the fourth ventricle or the Luschka /
Magendie foramina, hydrocephalus caused by tectal
tumors or cysts blocking the liquor. It΀s not as effective
in postinfectious hydrocephalus and premature infants
with posthemorrhagic hydrocephalus. This treatment is
safe for children under the age of one but a bit less
successful. 

How the procedure works: a burr hole is made via the
lateral fontanelle, through this an endoscope will be
led through the foramen of Monroe where an opening
in the third ventricle base will be made by the surgeon
and in the Liliequist-membrane, in the midline at the
tuber cinereum. No shunt will be placed for a
persistent flow. It only requires a linear surgical
incision behind the hairline of 25 millimeters. The risks
are still present as in almost every surgical procedure,
including bleeding, infection, seizures, neurological
injury and spinal fluid leak. The approximate structures
vulnerable for the risks are the fornix, hypothalamus,
pituitary, midbrain, cranial nerves and the basilar
artery. The rates for these range from 8-16ώ, however,
most of these are treatable or transient. 

Recent research has looked into the results of an
endoscopic third ventriculostomy in children and
adults. Here it concluded that the endoscopic
ventriculostomy resulted in no need for a shunt in
pediatric patients. Imaging showed significant
improvement in mamillopontine distance, Evan΀s index
and the diameter of the third ventricle. [2]
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ETV͗ε͗Choroid͗PleǖƸs͗CaƸteriǢation͗͵ETVͭ
CPCͶ

For children under the age of one, also named the
Warf procedure according to its founder in
Uganda, American pediatric neurosurgeon
Benjamin Warf. He wanted to be able to treat the
infant population as well without as many risks
and complications. He found that the issues were
induced by the underdeveloped CSF absorption
pathways. His theory was that the cauterization of
the choroid plexus ͵CPCͶ would diminish the
negative effects of this insufficient absorption in
infants with hydrocephalus by reducing the overall
CSF production. During this procedure, the only
difference is the presence of a monopolar
coagulator in the working channel of the
endoscope. The choroid plexus from the foramen
of Monro to the temporal horn is cauterized and
the septum pellucidum fenestrated. In the
contralateral lateral ventricle, the cauterization is
completed and the choroid plexus in the third and
fourth ventricles remain intact. The only additional
risk is the venous hemorrhage from the choroid
and damage to the thalamus that lies next to it. 

These two procedures used to be done after a
displaced or defect shunt, however, a replacement
of the shunt beforehand would prevent a second
surgery to be necessary.

A recent review has published an elaborate
analysis of the usage of these procedures,
compared with the shunt.͹5ͺ Here it is evident that
they all provide their own benefits and risks.
Etiology, family preferences, infection risks and
surgical expertise are all factors important to
consider in choosing the right treatment for the
patient. Minimally invasive techniques should be
furtherly investigated to provide better care for
children with hydrocephaly. 
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EǐerǗ͗monưh͗͞Ǒe͗Ǒill͗highlighư͗anoưher͗member͗of͗oƸr͗board͗͞Ƥo͗ǗoƸ͗geư͗ ưo͗knoǑ͗ƸƤ͗beưưer͗͝ThiƤ
monưh͗ǗoƸ͗can͗read͗aboƸư͗DandǗ΀Ƥ͗CommiƤƤioner͗of͗Creaưiǐe͗IT͗͟Ole͗de͗BrƸin͢

Which faculty are you in, and what year are
you in? And what do you like most about
your faculty?
I͗ƤưƸdǗ͗Medicine͗aư͗ưhe͗LUMC͗in͗Leiden͗and͗am
cƸrrenưlǗ͗ in͗ ưhe͗ laƤư͗ Ǘear͗of͗medical͗ Ƥchool͗͝ If
eǐerǗưhing͗goeƤ͗according͗ưo͗plan͗͞I΀ll͗gradƸaưe
in͗ Ocưober͗ ̖̒̐̒͗͝Whaư͗ I͗ like͗moƤư͗ aboƸư͗mǗ
facƸlưǗ͗ iƤ͗ ưhe͗ miǖ͗ of͗ learning͗ cƸưưingͭedge
medical͗ knoǑledge͗͞ and͗ acưƸallǗ͗ Ƥeeing͗ iư
make͗a͗difference͗Ǒiưh͗paưienưƤ͗͝

Geĸĸing ĸo knoő Ole

WhatΆs your favourite brain structure and
why? ͗ The͗ cingƸlaưe͗ gǗrƸƤ͗͞ iư͗ connecưƤ
emoưion͗ and͗ raưional͗ deciƤionͭmaking͗ Ǒiưhin
ưhe͗ limbic͗ ƤǗƤưem͗͝ Iư͗ iƤ͗ ưhe͗ origin͗ of͗ ưhe͗ facư
ưhaư͗Ǒe͗͞ aƤ͗hƸmanƤ͗͞ are͗ rarelǗ͗ aƤ͗ raưional͗ aƤ
Ǒe͗ưhink͗Ǒe͗are͗͝

You have a long surgery coming up. Which
genre of music do you listen to?
ProbablǗ͗ ̙̐Ƥ͗ hip͗ hop͗ or͗ ưechno͗͞ Ƥomeưhing
ưhaư͗ iƤ͗ relaǖed͗ for͗ an͗ eaƤǗ͗ ƤƸrgerǗ͗͞ and
Ƥomeưhing͗rhǗưhmic͗and͗repeưiưiǐe͗for͗Ƹlưimaưe
focƸƤ͗͝

NeĽrosĽrgical qĽesĸions

How old are you and how old do you feel?
I΀m͗̒̔͗ǗearƤ͗old͗͞and͗ƸƤƸallǗ͗feel͗mǗ͗age͗͞bƸư
aroƸnd͗ kidƤ͗ or͗ ǗoƸnger͗ paưienưƤ͗͞ I͗ can΀ư͗ help
feeling͗a͗biư͗like͗one͗of͗ưhem͗again͗͝

Thaư͗no͗brain͗iƤ͗ưhe͗Ƥame͗͝For͗eǖample͗͞onlǗ
approǖimaưelǗ͗̓̔ώ͗of͗people͗haǐe͗a͗claƤƤic
Ϳưeǖưbook΀͗ Circle͗ of͗ WilliƤ͗ ͵an͗ imporưanư
ǐaƤcƸlar͗ ƤưrƸcưƸre͗ inƤide͗ ưhe͗ brainͶ͗͝ And͗ all
ưhe͗ manǗ͗ foldƤ͗ and͗ grooǐeƤ͗ are͗ ƸniqƸe͗ ưo
each͗perƤon͗͞ưoo͗͝
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Where are you from, and where do you
currently live?
I΀m͗originallǗ͗from͗Haarlem͗͞bƸư͗I͗cƸrrenưlǗ͗liǐe
in͗AmƤưerdam͝

ˀEEˇ ˇHE B˂A˅D: ˂ʿE DE B˅ˈIˁ

If you could share one neurosurgical fact to
everyone in the Netherlands, what would it
be? 



If you were a superhero͞ what would your
power beͤ
The͗ abilitǗ͗ to͗ pause͗ time͗͝ MostlǗ͗ so͗ I͗ could
think͗ things͗ through͗ properlǗ͗ before͗ making
decisions͝

WhatΆs your ultimate guilty pleasure when
youΆre cramming for examsͤ 
Sour͗autodrop͗͝I͗used͗to͗eat͗̔͗Ǒhole͗packets͗a
Ǒeek͗during͗eǖam͗Ǒeeks͗͝

WhatΆs your favourite seasonͤ 
Summer

E˫ci˧ed ˧ˢ mee˧ ˧he ˥e˦˧ ˢf ˧he
bˢa˥d? 
S˨b˦c˥ibe ˧ˢ ˧he ˡe˪˦le˧˧e˥
aˡd ˧˨ˡe iˡ fˢ˥ ˨ˣcˢmiˡg
edi˧iˢˡ˦!

What do you enjoy the most about being the
Commissioner of Creative IT of Dandyͤ
What͗ I͗enjoǗ͗most͗about͗being͗Commissioner
of͗ Creative͗ IT͗ at͗ DandǗ͗ is͗ maintaining͗ and
improving͗the͗Ǒebsite͗͞making͗it͗userͭfriendlǗ͞
and͗ helping͗ students͗ access͗ information
easilǗ͗͝ And͗ of͗ course͗ connecting͗ Ǒith͗ likeͭ
minded͗people͗Ǒho͗love͗the͗specialtǗ͗is͗a͗big
part͗of͗the͗fun͗͝

JđiĊiĊg ĸhe DaĊdŗ NeĸheĬăaĊdİ BđaĬd

What made you sign up for the Dandy
Boardͤ
I͗ Ǒanted͗ to͗ combine͗ mǗ͗ interest͗ in
neurosurgerǗ͗Ǒith͗mǗ͗hobbǗ͗of͗coding͗͞Ǒhich
is͗ǑhǗ͗ I͗ thought͗ the͗ role͗of͗Commissioner͗of
Creative͗IT͗Ǒould͗be͗a͗perfect͗fit͗for͗me͗͝

Sweet or savoryͤ
SavorǗ͗͞ although͗ sour͗ candǗ͗ might͗ be͗ the
eǖception͝

Books or moviesͤ
Books

Cats or dogsͤ
Dogs͗͞definitelǗ

What word or phrase do you use slightly too
oftenͤ
ProbablǗ͗Ϳ΀fair͗enough΀΀

Raĩid FiĬe RđĽĊd 🔥

PeĬİđĊaă PĬefeĬeĊceİ

What sparked your interest in
neurosurgeryͤ͗
The͗ brain͗ has͗ alǑaǗs͗ fascinated͗ me͝
NeurosurgerǗ͗feels͗like͗operating͗on͗the͗verǗ
thing͗ that͗ makes͗ us͗ human͗͞ our͗ abilitǗ͗ to
move͗and͗talk͗͞our͗thoughts͗͞personalitǗ͗͞and
consciousness͗͝There΀s͗ something͗both͗aǑeͭ
inspiring͗and͗humbling͗about͗it͝
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On͗ ưhe̘͗̑ưh͗of͗MaƜch͗͞oƸƜ͗ fifưh͗ lecưƸƜe͗of͗ ưhiƤ͗ academic͗ǗeaƜ
ưook͗ place͗ aư͗ ưhe͗ VU͗ Medical͗ CenưeƜ͗ in͗ AmƤưeƜdam͗ Ǒiưh͗ a
Ƥpecial͗ focƸƤ͗ foƜ͗ Ƥpina͗ bifida͗ ƤƸƜgeƜǗ͗͞ and͗ pediaưƜic
neƸƜoƤƸƜgeƜǗ͗in͗geneƜal͗͝We͗had͗ưhe͗pleaƤƸƜe͗of͗hoƤưing͗dƜ͗͝D͝
BƸiƤ͗͞Ǒho͗gƸided͗ƸƤ͗ưhƜoƸgh͗feưal͗ƤƸƜgical͗appƜoacheƤ͗in͗Ƥpina
bifida͗͟ fƜom͗ iưƤ͗ hiƤưoƜical͗ deǐelopmenư͗͞ paưhophǗƤiologǗ͗ and
clinical͗ pƜeƤenưaưion͗ ưo͗ cƸƜƜenư͗ ƤƸƜgical͗ ƤưƜaưegieƤ͗͞ landmaƜk
ƤưƸdieƤ͗ and͗ ǑheƜe͗ ưhe͗ field͗ iƤ͗ heading͗ ưoǑaƜdƤ͗ neǖư͗͝ KeǗ
inƤighưƤ͗ ǑeƜe͗ giǐen͗ in͗ ưhe͗ ƤưepͭbǗͭƤưep͗ pƜocedƸƜe͞
highlighưing͗ ƤƸƜgical͗ difficƸlưieƤ͗ and͗ dƜ͗ D͗͝ BƸiƤ΀͗ oǑn
pƜefeƜenceƤ͗foƜ͗ƤƸƜgical͗ưechniƛƸeƤ͗͝

Aư͗ pƜeƤenư͗͞ ưhe͗ field͗ iƤ͗ ƜapidlǗ͗ adǐancing͗ ưoǑaƜdƤ͗ feưoƤcopic
ƜepaiƜ͗of͗Ƥpina͗bifida͗͞dƸe͗ưo͗neǑ͗inƤighưƤ͗͞and͗Ɯecenư͗landmaƜk
ƤưƸdieƤ͗͝In͗̒̐̑̑͗͞ưhe͗landmaƜk͗phaƤe͗III͗RCT͗MOMS͗ưƜial͗ǑaƤ
pƸbliƤhed͗͞ demonƤưƜaưing͗ ưhaư͗ pƜenaưal͗ ƜepaiƜ͗ of͗ Ƥpina͗ bifida
͵mǗelomeningoceleͶ͗iƤ͗ƤƸpeƜioƜ͗ưo͗poƤưnaưal͗inưeƜǐenưion͗͝Feưal
ƤƸƜgeƜǗ͗ ƜedƸced͗ ưhe͗ need͗ foƜ͗ ƤhƸnưing͗ and͗ ƜeƤƸlưed͗ in
impƜoǐed͗moưoƜ͗and͗menưal͗oƸưcomeƤ͗aư͗̓̐͗monưhƤ͗͝

The͗ aưmoƤpheƜe͗ ǑaƤ͗ liǐelǗ͗ and͗ engaging͗͞ Ǒiưh͗ loưƤ͗ of
oppoƜưƸniưieƤ͗ foƜ͗ diƤcƸƤƤion͗ and͗ inͭdepưh͗ ƛƸeƤưionƤ͗ in͗ ưhe
field͗͝ In͗ addiưion͗͞ dƜ͗͝BƸiƤ͗gaǐe͗ Ƥome͗ inưeƜeƤưing͗ inƤighưƤ͗ inưo
hiƤ͗oǑn͗caƜeeƜ͗͞inclƸding͗hiƤ͗eǖpeƜienceƤ͗abƜoad͗in͗Japan͗and
ưhe͗ USA͗͝ He͗ ƤưƜeƤƤed͗ Ƹpon͗ ưhe͗ facư͗ ưhaư͗ an͗ inưeƜnaưional
eǖpeƜience͗iƤ͗alǑaǗƤ͗ǑoƜưh͗iư͗͝All͗in͗all͗͞a͗ǐeƜǗ͗infoƜmaưiǐe͗and
engaging͗eǐening͗͢ManǗ͗ ưhankƤ͗ ưo͗dƜ͗͝D͗͝BƸiƤ͗ foƜ͗ ƤhaƜing͗hiƤ
eǖpeƜience͗and͗eǖpeƜưiƤe͗Ǒiưh͗ƸƤ͢
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STAY TUNED FOR THE ̨̨̦̫ό̨̨̦̬ DANDY PROGRAMME

� H E N Ѽ  A P R I L  1 4 T H  2 0 2 6 ,  1 9 : 0 0
� H O Ѽ  P R O F .  D R .  S .  A B D E L R A U F

� H E R E Ѽ  O N L I N E  ( R E G I S T R A T I O N  L I N K  O N  O U R  I N S T A G R A M )

OĊ AĩĬïă ̧̪ε ̨̨̦̬ε PĬđfκ DĬκ Sκ AbdĽăĬaĽf ψGeđĬge
WaİìïĊgĸđĊ UĊïŐeĬİïĸŗω őïăă gïŐe aĊ đĊăïĊe ăecĸĽĬe đĊ

ŐaİcĽăaĬ ĊeĽĬđİĽĬgeĬŗε fđcĽİïĊg đĊ aĊeĽĬŗİĉ căïĩĩïĊgκ
Tìe İeİİïđĊ őïăă cđŐeĬ İĽĬgïcaă ĸecìĊïīĽeİ aĊd decïİïđĊό

ĉaĀïĊg ïĊ ceĬebĬđŐaİcĽăaĬ ĩaĸìđăđgŗ

� A S C U L A R  N E U R O S U R G E R � ѷ
A N E U R � S M  C L I P P I N G  


