Case Number 10
Dandv-Walker Syndrome

Gianluca Gonzi and Gilbert Gravino
Reviewed by: Dr. Stephen Attard

Case summary:

Demographic details.
SA, female.

Aged 8.

Resident in Pembroke.

Ms. SA is an 8-year-old known case of Dandy-Walker syndrome managed through supraventricular and
infraventricular peritoneal shunts. Having acquired normal developmental milestones till seven years
of age, she currently has cognitive impairment, gait abnormality and speech defects following shunt
complications.

Presenting complaint:

Cognitive Impairment
Speech Deficit
Locomotor Disturbance

History of presenting complaint:

Ms. SA is a known case of Dandy-Walker syndrome diagnosed at two years of age on the 8th January
2007 following investigation of supposed meningitis. MRI studies revealed the presence Dandy-Walker
cyst malformation which was responsible for raised intra-cranial pressure. A supraventriculo-peritoneal
shunt was inserted via a right occipital bore-hole.

Ms. SA had reached developmental milestones besides delayed speech development and a clumsy gait.
She was described as an intelligent girl and was coping with the educational activities encountered in
primary school.

The patient progressed to suffer multiple episodes of shunt failure typically following an upper respiratory
tract infection. She frequently presented with fronto-occipital headaches that would wake her up during
the night, being exacerbated when lying down and associated with multiple episodes of vomiting and
irritability. The first such episode was on 28th February 2008, and a second episode took place on 2nd
February 2012. In each case the cause was due to secondary raised intracranial pressure following shunt
obstruction and required surgical revision.

On the 6th April 2012 Ms. SA at 7 years of age presented to casualty with a presentation similar to
previous episodes of shunt failure but also had an episode of a generalised tonic-clonic seizure. On
examination the patient was neurologically intact and had a negative Kernig’s sign and no neck stiffness.
On fundoscopy bilateral papilloedema was found, being greater on the left side. The shunt was also tense
and indicated failure of drainage, dilated ventricular systems were subsequently revealed through CT
scanning. A new shunt was inserted to drain the Dandy-Walker cyst through a right parietal borehole
which was connected with the supra-ventricular shunt through a Y-connector.
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Following the procedure Ms. SA suffered cardiac arrest a total of three times requiring cardiopulmonary
resuscitation and developed acute respiratory distress syndrome requiring I'TU admission. Following this
she went into a coma lasting six weeks, where upon returning to consciousness she was found to have
cognitive impairment, loss of speech ability and an impaired gait.

Ms. SA was seen on Wednesday 26th March 2014 at specialist neurosurgical review wherein her gait
and speech was assessed. She had a fourth shunt failure in December 2013 with no complications which
resulted in revision of the ventriculo-peritoneal shunts. Her speech and gait have greatly improved and
she is now capable of conversation but has significant cognitive impairments. She is not able to stand
independently but is able to walk with assistance of devices.

Past medical and surgical history:

Past Medical History

» Diagnosed Pulmonary Stenosis at birth with several cyanotic spells requiring admission to SCBU
» Coarctation of the Aorta

* Dandy-Walker Syndrome

* Double kidney on the right diagnosed on 10/01/07

» Missing left little toe and aplasia of her left little finger noted at birth

» 30% bilateral sensorineural hearing loss treated with hearing aids

* Cleft soft palate

Past Surgical History

*  Ventriculo-peritoneal shunt first done on the 8/01/07. Revisions of the shunt carried out on 6/14/12
and 28/02/12, 13/12/13
* Adenoidectomy plus grommet insertion February 2008

Drug history:

Patient is currently on no regular therapy and does not suffer from any known drug allergies.
Family history:
No known family history of Dandy-Walker syndrome or any other congenital malformations.

Social history:

Ms. SA is an only child currently residing with her mother and grandfather in Pembroke. She currently
attends primary school with the aid of a Learning Support Assistant.

Svstemic inquiry:

* General Health: Patient looks well with no recent weight loss.

* Cardiovascular System: No chest pain or palpitations.

* Respiratory System: No cough, wheeze or shortness of breath. The child complains of early
morning drowsiness and tiredness through the day with episodes of gasping during sleep indicative
of sleep apnoea.

* Gastrointestinal System: No dysphagia, no abdominal pain, slight constipation, no diarrhoea.

* QGenitourinary System: No urinary frequency or dysuria.
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» Central Nervous System: Suffers from occasional frontal headaches responding to paracetamol.
*  Musculoskeletal System: Nil of note.
* Endocrine System: Nil of note.

Current therapy:

The patient currently has multiple ventriculo-peritoneal shunts for the management of Dandy-Walker
Syndrome. She also regularly attends physiotherapy and speech therapy.

Discussion of results of general and specific examinations:

The patient has visible facial dysmorphic features with close set eyes, low lying ears and a beaked nose;
a missing left little finger was also noted, bilateral hearing aids were also present. On cardiorespiratory
examination a loud S2 was noted with no systolic or diastolic murmurs, slight radiofemoral delay was
also found.

Ms. SA showed excellent neurological progress from previous examinations with good cognition and
improved speech. Her gait is slightly ataxic and she is able to walk with assistance, otherwise being
neurologically intact.

Differential diagnosis:

Differentiation from other posterior fossa cystic lesions such as mega cisterna magna and retrocerebellar
arachnoid cyst is straightforward through the use of standard neuroimaging. The position of the choroid
plexus in the fourth ventricle helps in differential since this is normal with an arachnoid cyst, displaced
into the superior cyst wall with a Blake pouch, and absent in Dandy-Walker malformation.

Diagnostic procedures:

Laboratory exams:

Karyotype done on 21/2/2012 showing 46 XX — normal female karyotype

Imaging:

LW S

Figure 1: Lateral View Shuntogram
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Description of Image

This is a lateral skull X-ray indicating a total of four shunts. Note the Y-connector and valve positioned
inferior to skull base and posterior to the vertebral column on the radiograph.

Figure 2: PA Chest X-ray

Description of Image

The above is a posteroanterior chest X-ray of the patient exhibiting the ventriculo-peritoneal shunts.

MRN:

Fioure 3: Sagittal T2 weight MRI study
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Description of Image

This is a sagittal T2-weighted image. A fluid filled cyst is present in the posterior cranial fossa with
superior displacement of the tentorium cerebelli and hypoplasia of the cerebellar vermis consistent with
Dandy-Walker syndrome. There is also ventriculomegaly and visible supratentorial shunt.

Diagnosis:
Dandy-Walker Malformation with multiple ventriculoperitoneal shunts.

Final treatment and follow-ups:

To be reviewed at Child Outpatients in six months’ time.
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Fact Box 10:
Title: Dandy-Walker Syndrome

Brief Overview: The Dandy-Walker syndrome refers to a rare congenital malformation characterised by
agenesis or hypoplasia of the cerebellar vermis, cystic dilatation of the fourth ventricle and an enlarged
posterior fossal. The newborn infant may be symptomatic or asymptomatic with the majority of cases
presenting with a macrocephaly and raised intracranial pressure®>. Around 80% are diagnosed at infancy,
whereas others are identified in adulthood*>. The aetiology is not well understood but is probably
multifactorial. In most cases the syndrome is isolated but it may also be associated with defined Mendelian
disorders, chromosomal abnormalities, and other syndromes such as Ritscher-Schinzel, Hydrolethalus,
and Marden-Walker®'2.

Epidemiology: Osenbach and Menezes, estimated that isolated Dandy-Walker Syndrome has a prevalence
of about 1 per 30,000 live births and a study by Hirsch revealed that it accounts for about 2-4% of infantile
hydrocephalus*!3. A study by Long et al., involving a population based survey of the foetal posterior fossa
anomalies found an incidence of about 1 per 11,000

Symptoms and signs.>>"

* macrocephaly

» symptoms of raised intracranial pressure such as lethargy, vomiting, and irritability
» occipital encephalocoele (unusual presentation)

* apneoa (unusual presentation)

* nystagmus

* motor deficits

* intellectual impairment

Investigations:'> 17

* Magnetic Resonance Imaging (MRI) is the preferred investigation for detailed imaging.

» Ultrasound is useful in prenatal diagnosis which may reveal an enlarged fourth ventricle at 14-
16 weeks gestation as a transient phenomenon and therefore allows diagnosis close to 20 weeks
gestation.

Treatment: If progressive hydrocephalus is evident, the current treatment of choice involves various
techniques of shunt placement. Some specialists prefer an initial attempt with a standard ventriculo-
peritoneal shunt, others prefer a cystoperitoneal derivations, and other recommend combined shunting of
the cyst and the lateral ventricles*!*!8, Physiotherapy is also an important component of management to
ensure optimal psychomotor development.

Prognosis: Survival and outcome are largely dependent on other associated findings, such as cardiac
anomalies and other central nervous system malformations. Also, preservation of vermian lobulation
and the absence of supratentorial anomalies favour a better intellectual prognosis'®?°. Shunt dysfunction
is a source of complication but sudden unexpected deaths unrelated to shunt problems have also been
reported”'.

References:

1. Altman NR, Naidich TP, Braffman BH. Posterior fossa malformations. AINR Am. J. Neuroradiol. 1992; 13 (2): 691-724.

2. Pascual-Castroviejo I, Velez A, Pascual-Pascual SI, Roche MG, Villarejo F. Dandy-Walker malformation: analysis of 38
cases. Childs Nerv Syst 1991; 7(2):88-97.

3. Pellock JM, Johnson MH. Dandy-Walker malformation. In: Lechtenberg R, editor. Handbook of cerebellar diseases.

71



10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

72

New York: Marcel Dekker Inc, 1993: 147-162.
Osenbach RK, Menezes AH. Diagnosis and management of the Dandy-Walker malformation: 30 years of experience.
Pediatr Neurosurg 1992; 18(4):179-189.

Sato K, Kubota T, Nakamura Y. Adult onset of the Dandy-Walker syndrome. Br J Neurosurg 1996; 10(1):109-112.
Murray JC, Johnson JA, Bird TD. Dandy-Walker malformation: etiologic heterogeneity and empiric recurrence risks.
Clin Genet 1985; 28(4):272-283.

Bordarier C, Aicardi J. Dandy-Walker syndrome and agenesis of the cerebellar vermis: diagnostic problems and genetic
counseling. Dev Med Child Neurol 1990; 32(4):285-294.

Ozkinay F, Ozyurek AF, Bakiler AR, et al. A case of Marden-Walker syndrome with Dandy-Walker malformation. Clin
Genet 1995; 47(4):221-223.

Morava E, Adamovich K, Czeizel AE. Dandy-Walker malformation and polydactyly: a possible expression of
hydrolethalus syndrome. Clin Genet 1996; 49(4):211-215.

Kosaki K, Curry CJ, Roeder E, Jones KL. Ritscher-Schinzel (3C) syndrome: documentation of the phenotype. Am J
Med Genet 1997; 68(4):421-427.

Ulm B, Ulm MR, Deutinger J, Bernaschek G. Dandy-Walker malformation diagnosed before 21 weeks of gestation:
associated malformations and chromosomal abnormalities. Ultrasound Obstet Gynecol 1997; 10(3):167-170.

Ecker JL, Shipp TD, Bromley B, Benacerraf B. The sonographic diagnosis of Dandy-Walker and Dandy-Walker variant:
associated findings and outcomes. Prenat Diagn 2000; 20(4):328-332.

Hirsch JF, Pierre-Kahn A, Renier D, Sainte-Rose C, Hoppe-Hirsch E. The Dandy-Walker malformation. A review of 40
cases. J Neurosurg 1984; 61:515-522.

Long A, Moran P, Robson S. Outcome of fetal cerebral posterior fossa anomalies. Prenat Diagn 2006; 26:707-710.
Gerszten PC, Albright AL. Relationship between cerebellar appearance and function in children with Dandy-Walker
syndrome. Pediatr Neurosurg 1995; 23(2):86-92.

Bronshtein M, Zimmer EZ, Blazer S. Isolated large fourth ventricle in early pregnancy-a possible benign transient
phenomenon. Prenat Diagn 1998; 18(10):997-1000.

Kolble N, Wisser J, Kurmanavicius J, et al. Dandy-Walker malformation: prenatal diagnosis and outcome. Prenat Diagn
2000; 20(4):318-327.

Kalidasan V, Carroll T, Allcutt D, Fitzgerald RJ. The Dandy-Walker syndrome—a 10-year experience of its management
and outcome. Eur J Pediatr Surg 1995; 5(Suppl 1):16-18.

Salihu HM, Kornosky JL, Druschl CM. Dandy-Walker syndrome, associated anomalies and survival through infancy: a
population-based study. Fetal Diagn Ther 2008; 24:155-160.

Sasaki-Adams D, Elbabaa SK, Jewells V, Carter L, Campbell JW, Ritter AM. The Dandy-Walker variant: a case series of
24 pediatric patients and evaluation of associated anomalies, incidence of hydrocephalus, and developmental outcomes.
J Neurosurg Pediatr 2008; 2:194-199.

Boddaert N, Klein O, Ferguson N, et al. Intellectual prognosis of the Dandy-Walker malformation in children: the
importance of vermian lobulation. Neuroradiology 2003; 45(5):320-324.



