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Case report
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Abstract

Introduction. Dandy-Walker syndrome is a congenital
brain malformation involving cerebellum with partial and
complete vermian agenesis, enlargement of the fourth
ventricle and surrounding fluid spaces, cyst formation in
posterior cranial fosse pushing tentorium upward [1,2].
Hydrocephalus or an increase in the pressure of the
fluid spaces may also be present or other malformation
as corpus calosum hypoplasia or agenesia, occipital
encephalocele, malformation of the heart, face, limbs
fingers and toes [3-5].

The symptoms often occur in early infancy and include
slow motor development and progressive enlargement
of the skull. The diagnostic is done by ultrasound, CT
and MRI [6-11].

The treatment of this syndrome may be complex and
sometimes includes various experts such as pediatrician,
pediatric neurosurgeon, physiatrist, psychologist, sociolo-
gist or others. The treatment consists of treating the asso-
ciated problems such as hydrocephaly [12-15]. Prog-
nosis of Dandy-Walker syndrome is variable and the
morbidity and mortality depends on severity of the
syndrome and associated malformations [16].

Aim. The aim of this paper was to demonstrate how se-
vere spontaneous evolution of Dandy-Walker syndrome
may be expressed and the problems and dilemmas which
may appear related to its treatment.

Case report. A six-year-old boy was referred to the
neurosurgeon because of the excessive growth of the
skull in anteroposterior axis caused by a wide base
occipital encephalocele. Although the psychological de-
velopment was near the low limit of the 1Q, the enor-
mous head had not allowed verticalization of the child
and further progress of his psychomotor development.
The head was so heavy that could not be supported by

Correspondence to: Vladimir Mirchevski, University Clinic for
Neurosurgery, Clinical Center “Mother Teresa” Skopje, Macedonia: E-
mail: neurosurgery.skopje@yahoo.com

the child’s neck.

Surgical procedure. We performed a cranial skull re-
duction with primary cranioplasty assisted by a plastic
surgeon and Pudentz shunt procedure.

Result. The follow-up period lasted two years. The child
started to walk, hypotonia and Babinski signs disappeared,
communication and his IQ improved. The esthetic results
are quite acceptable allowing him better development.
Conclusion. The early recognition of anomalies such
as Dandy-Walker syndrome with occipital encephalocele
using ultrasound may suggest interruption of the preg-
nancy on time [6-9]. However, the right diagnostic pro-
cedure for detecting deformities of the newborn and
infant’s head at birth is MR, and the adequate surgical
treatment can prevent abnormal and excessive growth
of the skull and disorders in the psychomotor develop-
ment during child’s growth. A multidisciplinary approach
may prevent new disabled individuals in the society.
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Ancrpakr

Bosen. CunpgpomoT Ha Dandy-Walker mogpa3s6upa
KOHreHUTaHa MandopMaluja Ha MO30KOT, Koja ro
3achaka MaJIOT MO3OK CO fIETyMHa M CO KOMIUIETHA
areHe3uja Ha BEPMHC, 3roJIeMyBabhe Ha YETBPTaTa
MO304Ha KOMOpa 1 OKOJIHHTE JIMKBOPHH POCTOPH,
¢popMuparse WUCTa BO 3ajHaTa UepenHa jama, Typ-
Kajkn ro narope TeHTopuyMmoT [1,2]. Xupgponedanuja
WIH TIOKauyBamhe Ha MPUTHCOKOT BO JHKBODHHUTE
TPOCTOPH, @ MOXKHH Ce U ApYTd MangopMalyuy Kako
areHesyja WIM XMIIOIIa3hja Ha KOPIYC Kajo3yM,
OKLMITUTANIHA eHledanonena, Mandopmanyja Ha
cple, JTHLETO, EKCTPEMUTETHTE U NpCTHTe [3,4,5].

C CHMITOMMWTE, 4eCTO HaCTaHyBaaT paHO Kaj HOBOPO-
[€HYeTO, ¥ BKITyuyBaaT 6aBeH MOTOPEH pa3Boj U Ipor-
PECHBHO 3rojleMyBake Ha 4epernoT. [lijarHosara ce
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TI0CTaByBa CO yNTpa3sBy4eH mpersef, KOMIIjyTepH3H-
paHa ToMorpachuja M MarneTHa pe3oHaHua [6-11].
TpeTMaHOT Ha OBOj CHHAPOM e KOMIUIEKCEH, U He-
Koraul BKJyHyBa pa3HH CHCLlHja.nHOCTM, K4aKO WTo
ce mefujaTap, AETCKM HEBPOXHPYT, (hH3HjaTap, CO-
uuonor 1 ap. TpeTMaHOT ce cocTon off TPETMaH Ha
nponpaTHUTe MpobreM Kako XupapouecpasnujaTa
[12-15]. ITporHo3Ta Ha cuHapoMoT Ha Dandy-Walker
e BapHjabWiHa, MOPOMAUTETOT H MOPTANUTETOT
3aBHCAT Off TEXHHATA Ha CHHJPOMOT M NPHPYXK-
HuTe Mancopmanuu [17].
INMpuka3 na cny4daj. llecTrogniiHo Malko jere
Gelre ynaTeHo Kaj HEBPOXHPYT, TIOpajiH peKyMepeH
pacT Ha 'epenoT BO aHTePO-NIOCTEPHOPEH NpaBeLl,
Tpeu3BHKaH Off HEJIEKyBaHa OKLMNHTaHA eHleda-
nouena Ha wMpoKa 6a3a. Y mopej NCHXUYKK pasBoj,
CO KOe(hHIUEHT Ha MHTelereHlHja 61McKy [0 f0T1-
HaTa rpaHHla Ha HOpMajlaTa, rojleMaTa rjaBa He
HO3BOJIyBallle BepTHKaNM3alyja Ha IeTeTO M HaTa-
MOILIEH NMCUXOMOTOPEH pa3Boj. [taBaTa Texelle
IPEMHOTY 34 la GHfie Ap>KEHa Off AETCKUOT BPAT.
Xupypuiku Tperman. Hie peannsupasme pefyKuuja
Ha YepernoT co NMpUMapHa KPaHUOILUTACTHKA, CO IIO-
MOLI Ha XUPYPT CIELMjAJIMCT 34 IUTACTUYHA ¥ PEKOH-
CTPYKTHBHA XHUDYyprHja, ¥ BrpaguBMe Pudentz mucro-
[IEPUTOHEAJIEH LIaHT.
PesynraTn. ITepHofoT Ha cllefiere H3HeCyBa aBe TO-
auHY. JIeTeTo MovHa ja OfH, Hcue3Haa XMHOTO%@T&:’;
¥ 3HalMTe Ha BaGUHCKH, KOMYHHKAIMjaTa c€ IONOBE: -
PH KaKO M KOE(DUUHMEHTOT Ha HHTeNMreHuyja. EcreT-
CKHTE pe3yJITaTH Ce MPUIHYHO NPUATIUBA OBO3-
MOXYBajKH My OJo6ap passoj.
3akaydok. PaHOTO npenosHaBame Ha OBHE aHOMA-
JIMH, KaKO CHHApOMOT Ha Dandy-Walker, co oxiumnu-

TaJlHa eHleasoLena, ynoTpebyBajku yATpa3ByydeH,. .
o

TIperJief; MOXe fa O BO MPUIIOT Ha HaBpEMEH Tipe-
KUH Ha 6peMeHocTa [6-9]. BucTyHckaTa JHjarHOCTUY-
Ka MpoLeaypa 3a AHjarHOCTHIHpame feopMure-
TH Ha IJ1aBaTa Ha HOBOPOJEHOTO € MarHeTHATa pe-
30HaHIIa, a afleKBATHHUOT OlepaTUBEH TPETMaH MO-
3Ke [a CIlpeyd HeHOpMalleH U MpeKyMepeH pacT Ha;
YepernoT U IOPEMETYBAE BO [ICUXOMOTOPHHUOT pa3-
BOj 3a BpeMe Ha pacT Ha fieTeTo. MynTHRHCLHIIL-
HapHHOT IPHOJ MOXKe fa CIOpedHd I0jaBa Ha HOBHU
XEHIUKENHPaHHU ML BO OINILITECTBOTO.

Knyynu 360poBu: cuapoMoT Ha Dandy-Walker,
Makpoledalyja, OKIUIHUTAIMa eHlleanorena,
OIIEPaTHBHO JIEKYBake

Introduction

Dandy-Walker syndromé is a congenital brain malforma-
tion involving cerebellum with partial and complete age-
nesia of vermis, enlargement of the fourth ventricle and
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surrounding fluid spaces, cyst formation i, .

cranial fosse, enlargement of posterior fosse ‘S'}u RC,
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phalocele and malformation of the heart, face, limpg ;
gers and toes may also be seen [3-5].. Dandy-Walke, i
formation is estimated to affect 1 in 20,000 to 30’00L
newborns [1,18,19]. Research suggests that Dandy.walke
malformation could be caused by environmentg) fag.
tors that affect early development before birth. For eXam,
ple, exposure of the fetus to teratogens may be invo).
ved in the development of this syndrome [1,19], In
some cases a gene mutation may be found [1,19,20),
The symptoms often occur in early infancy and incluge
slow motor development and progressive enlargemen;
of the skull. In older children, symptoms of increaseq
intracranial pressure and signs of cerebellar dysfunction
predominate. Breathing problems, occulomotor nerve
disorders, or other lower cranial nerves may be present
[12-16]. Antenatal and postnatal diagnostic is done by
ultrasound and MRI [6-11].
The treatment of this malformation may be complex and
sometimes include various experts such as pediatrician,
pediatric neurosurgeon, physiatrist, psychologist, sociolo-
gist or others. The treatment consists of treating the asso-
ciated problems such as hydrocephaly (neuroendosco-
_py, implanting shunt), and may include other forms of
_therapy such as physical, occupational, and specialized
education [12-15].
The prognosis of Dandy-Walker syndrome is variable
‘with some children having normal cognition and others

*"never achieving normal intellectual development even

when hydrocephalus is treated [17]. The morbidity and

mortality- depends on severity of the syndrome and

associated malformations. The existence of multiple mal-

. formations may shorten the life span.
The aim of this paper is to present this very rare case
of Dandy-Walker malformation with enormous posterior
fosse cyst and macrocephaly and to demonstrate how
severe spontaneous evolution may be expressed and
the-froblems and dilemmas which may appear related
to the treatment.

Case report

A six-year-old boy was referred to the neurosurgeon
because of the excessive growth of the skull in anterior
and posterior axis, or dolychocephaly. Although the
psychological development was near the low limit of
the 1Q, the enormous head did not allow verticaliza-
_tion of the child and sustained further progress of his
psychomotor development.

His cranial perimeter was 1046 mm and he presented
with bilateral hypotonia and bilateral Babinski sign.
The computerized tomography showed partial ossify-
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cation of the parietal and upper and lower occipital
part of the cyst while middle occipital part of the cyst
was not covered with bone. The distance of anteropos-
terior axis of the head was 332 mm; there was no
cerebellar vermis with voluminous posterior fosse cyst
and there was moderate dilatation of supra-tentorial
ventricles. The diagnosis of Dandy-Walker syndrome
was confirmed by MRI. MR veinography was performed
in order to see the disposition of lateral sinuses.

The lateral sinuses were pushed upward to the parietal
region together with the tentorium. We had no other
data because the child was coming from an orphanage
and was abandoned by his parents.
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Fig. 2. Preoperative CT scan of the boy’s head before treatment
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Surgical procédz'/re

The procedure was done under general endotracheal
anesthesia with the child placed in a prone position
with the head in Mayfield holder. The procedure was
started with vertical median skin incision from the pa-
rietal to the lower occipital region. Supraperiosteal skin

a2l

4/13/2007 M

J2U Institut za Radiclogija
1

head~clinical libraries
<MIP Range[1]>

Cor>Sag 4 VENO

FS: 1.5
e TR: 3.2TE: 1.1
e 6/4/2014 10:43:34

Fig. 3. Preoperative MR veinograhy before the treatment

dissection was realized creating two skin flaps to the
retroauricular region.The periostium was dissected from
the dural tissue and the edge of bone defect followed
by dissection of the periostium and dura from both
sides of the parietal and lower part of the occipital
bone to the lateral sinuses. Reducing the bone to 1 cm
below the lateral sinuses we exposed the major part of
the cyst and we opened it. Two large cores of ossification
were left between periostium and dura in posterior pa-
rietal region right after lateral sinuses, one for each si-
de for further cranial reconstruction. We observed a
giant cyst covered with arachnoid. Excision of the free
arachnoid was made and the cyst was opened. The
forth ventricle and Silvius aqueduct were wide opened.
Excision of the thick arachnoid free wall of the cyst
was performed followed by diminishing the dura. Two
large cores of ossification left between periostium and
dura in posterior parietal region were rotated and used
for reconstruction of the posterior wall of the vault;
“Water-tide” closure of the dura was performed by 4-0
polypropylene suture. We proceeded with reduction of
the excess skin and cranioplastic closure of the skin
with interrupted Blair-Donatti 4-0 polypropylene sutures,
without using epicranial drainage. Later a cysto-peri-
toneal Pudentz middle pressure shunt was inserted.
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Fig. 6. Late post-opcrative CT-scan of our patient
Results

In the early postoperative period the child had nausea
and vomited for 4 days. We achieved to verticalize the
child on the 18" day after surgery helping him from
the side. Three weeks after surgery the child was
released from the hospital. Physiotherapy was applied
in the parent institution. The follow-up period lasted
two years. The child started to walk, hypotonia and
Babinski signs disappeared, communication and his IQ
improved. The esthetic results are quite acceptable
allowing the child better development.

Fig. 7. Late postoperative photo of

our patient
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Discussion

Early prenatal diagnostic of Dandy-Walker syndrome is
very important in order to interrupt the pregnancy on ti-
me. If the early diagnostic fails we are facing a baby
with Dandy-Walker syndrome. Antenatal diagnostic has
been improved in the Republic of Macedonia, but in
this case it is obvious that failed.

The treatment ot this malformation may be complex and
sometimes includes various experts such as pediatriccian,
pediatric neurosurgeon, physiatrist, psychologist, sociolo-
gist or others. The treatment consists of treating the asso-
ciated problems such as hydrocephaly. A shunt procedure
is to be inserted as soon as possible after establishing a
diagnosis of Dandy-Walker syndrome to avoid excessive
growth of the skull. Direct surgical approach may be reali-
zed if other local compressive problems exist including Sil-
vius aqueduct narrowing. It is very rare to meet a case with
Dandy-Walker syndrome with occipital encephalocele and
excessive macrocephaly as ours. It is obvious that treatment
at birth would have been the best option for this child.. But,
this child was abandoned, with unsolved parental response-
bility for a long period and hence he was referred to a neu-
rosurgeon very late, at the age of 6.5 years. The major
problem in this case was that the child had giant macro-
cephaly for more than 6 years. Facing the difficulties and
the possible complications [21-23], the main question was
whether to undertake any procedure and treatment or not.
If we did not do anything in this case, then his further de-
velopment would have been blocked because of a lack of
ambulation, communication, etc... Thus, we took a risk
and decided to diminish the head exciding the large part
of the cyst, dura, bone and the skin, performing a primary
cranioplasty in collaboration with a plastic surgeon and then
inserting the Pudentz middle pressure shunt. Modulated
shunt was to be taken into consideration, but we do not
have such devices.

Conclusion

The early recognition of anomalies such as Dandy-Walker
syndrome by using ultrasound may suggest interruption of
the pregnancy on time. However, the right diagnostic proce-
dure for detecting the deformities of the newborn and
infant’s head at birtht is MRI, and the adequate surgical
treatment, which can prevent abnormal and excessive
growth of the skull and disorders in the psychomotor deve-
lopment during child’s growth. A multidisciplinary approach
may prevent new disabled individuals in the society.
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