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Abstract: Dandy-Walker syndrome (DWS) is a rare congenital malformation characterized by hypoplasia of the cerebellar vermis and
its upward rotation and cystic enlargement of the fourth ventricle. The clinical manifestations include psychomotor retardation, ataxia
and hydrocephalus. We report a case of 16-year-old female patient in Ali Abad Teaching Hospital who was suffering from unsteady
gait, memory deterioration and urinary incontinence. A brain magnetic resonance imaging revealed enlarged cystic posterior fossa,
dilated fourth ventricles and upward rotated cerebellar vermis which were indicating DWS. The patient prepared for planned surgical
operation and a written informed consent was obtained from her parents for surgery and general anesthesia. A cystoperitoneal (CP)
shunt was placed and then the patient transferred to recovery room. After recovery and hospital stay, the patient discharged with
improved clinical symptoms.
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Introduction
Dandy-Walker syndrome (DWS) or Dandy-Walker malformation is a developmental abnormality characterized by dilated
posterior fossa, cystic enlargement of the fourth ventricle, hypoplasia of cerebellar vermis and its upward rotation. The
affected person may suffer from psychomotor retardation, ataxia, apnea attacks, muscle weakness, occasional muscle
spasm, seizures, nystagmus, and macrocephaly.1,2 However, half of the cases have normal intelligence.1

The etiology of DWS is less understood, however, the overlapping deletion of 3q24q25.1 has been reported in a
limited number of patients. The heterozygous deficiency of ZIC1 and ZIC4 genes has been detected within the missed
region and is said to be the cause of DWS in the mouse models.2 The frequency of DWS in the United States is
approximately 1 per 30,000 live births,2 whereas the global occurrence is reported at 6.79 per 100,000 childbirths.3

DWS may be asymptomatic or associated with various diseases such as bipolar disorder, Acquired Immunodeficiency
Syndrome, and kidney and liver diseases.4 Anesthetic management of DWS patients may be faced with severe challenges
due to multi-organ association of craniofacial abnormalities, hydrocephalus, renal, and cardiac anomalies.5

Case Presentation
A 16-year-old female patient was brought to the Department of Neurosurgery of Ali Abad Teaching Hospital with
intermittent episodes of nausea, vomiting, headache, seizure and urinary incontinence. On physical examination, she had
movement disturbance, memory deterioration, paresthesia, and muscle weakness. The head circumference was 59
centimeters (cm). She was the second child of her family and did not have any significant family history of congenital
disorders, additionally, her mother did not remember any exposure to drugs or infections during her pregnancy.

Brain computed tomography (CT) scan, which had been done before, showed cystic dilatation of the fourth ventricle
with enlargement of the posterior fossa, evidence of hypoplastic cerebellar vermis and mild supratentorial hydrocephalus
(Figure 1). The patient underwent magnetic resonance imaging (MRI) and it showed cystic dilatation of the fourth
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ventricle with enlargement of the posterior fossa (Figure 2A), evidence of hypoplastic cerebellar vermis with cephalad
rotation of the vermian remnant (Figure 2B) and mild supratentorial hydrocephalus (Figure 2C). These findings
confirmed the diagnosis of DWS. The patient was selected for a planned surgical operation, after obtaining informed
consent from her parents. Before the procedure, a 22-gauge peripheral intravenous catheter was inserted and pre-
oxygenation was performed for four minutes. Antibiotics and 1 mg midazolam and 0.5 mg morphine were administered
as a premedication. To control postoperative nausea and vomiting, 4 mg IV ondansetron was administered immediately
before anesthesia. Anesthesia induction was done with 2 mg/kg propofol. After adequate muscle relaxation with 1 mg/kg
succinylcholine laryngoscopy was performed using a Macintosh size 3 blade with the patients’ head in sniffing position
by anesthesiologists with more than three years’ experience in anesthesia. We recorded a Cormack and Lehane grade II
view through the laryngoscopy. However, we could not intubate the patient with initial attempts to pass an endotracheal
tube size 6.5 mm due to resistance of the vocal cords. The same resistance was observed with a smaller sized
endotracheal tube. Then, a laryngeal mask airway (LMA) was inserted. Sufficient ventilation was established by
auscultating the normal breathing sounds in both lungs. We elevated the head of the patient by 10 cm. Anesthesia was

Figure 1 Brain CT scan; showing cystic dilatation of the fourth ventricle with enlargement of the posterior fossa, evidence of hypoplastic cerebellar vermis and mild
supratentorial hydrocephalus.
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constantly maintained with sevoflurane during this time. The patient’s blood pressure and pulse rate remained stable at
110/80–120/70 mmHg and 65–85 beats/min, respectively, throughout the operation.

Once anesthetic management of the patient was ensured the operational procedure started. First, a curvilinear incision
was performed at the Keen’s point (located 3 cm above and behind the pinna of the ear). Then, a small hole drilled in the
skull (Burr hole). Subsequently, a small skin incision in the right upper quadrant of the abdomen was made for insertion
of a tunneler. Finally, the cystoperitoneal shunt catheter was placed subcutaneously from the abdomen insertion point, to
the Keen’s point, where it was connected to the valve. The operation continued for one hour and forty minutes. At the
end, we decurarized the patient with 0.5 mg atropine, and 2.5 mg neostigmine. The LMA was removed without any
complication. The patient was referred to recovery room where she was kept for 1 hr and then transferred to a ward, after
an Aldrete score reading of 10. She was discharged from hospital after four days with significant improvement of her
symptoms.

The patient’s parents provided written consent for the case details to be published.

Discussion
Dandy-Walker syndrome is a rare malformation defined as dilation of the posterior fossa, cystic enlargement of the fourth
ventricle, hypoplasia of the cerebellar vermis and its upward dislocation. DWS is normally presented in childhood,
however, rare cases are also reported in adulthood.6 This is the first report of DWS in a sixteen-year-old female from
Afghanistan. The condition is linked to congenital cardiac anomalies, spina bifida or anencephaly, cleft lip, cleft palate
and Hirschsprung’s disease in some cases.6 Predisposing factors of DWS are common congenital infections such as
toxoplasmosis, cytomegalovirus and rubella, and drugs like, warfarin, retinol derivative (isotretinoin) and ethanol.7,8

However, we are not certain whether the mother of this patient had faced these factors or not.
Our case had recurrent nausea, vomiting, headache and seizure. These symptoms are comparable to a report by Ndu

et al where the case had fever, headache, vomiting, seizure, continuous visual loss, unconsciousness and neck pain.8 In
addition, the patient had development mental retardation, ataxia, paresthesia, muscle weakness, hydrocephalus and
macrocephaly. Meanwhile, about 90% of individuals with DWS have hydrocephalus, 15.30% have seizure, 41.71%
have poor intelligence development, increased head circumference, ataxia, muscle rigidity, and growth retardation at the
time of diagnosis.7

The diagnosis of DWS is made by contemporary imaging tools such as ultrasonography, computed tomography and
MRI.9 We observed cystic enlargement of the posterior fossa and a dilated fourth ventricle in MRI images of the patient.

Although the patient was assessed to have easy intubation before operation (Mallampati score 2), we encountered
difficulty in intubation. The reason could be a number of anomalies associated with DWS such as craniofacial
abnormalities, or renal, or cardiac anomalies.5 Moreover, macroglossia, crowding of the midfacial structures, high
arched, narrow palate, micrognathia, short broad neck, and high frequency of tonsillar and adenoidal hypertrophy are

A B C

Figure 2 Brain MRI. (A) Axial T2 MR, showing cystic dilatation of the fourth ventricle with enlargement of the posterior fossa. (B) Sagittal T2 MR, evidence of hypoplastic
cerebellar vermis with cephalad rotation of the vermian remnant. (C) Axial T2 MR image, showing mild supratentorial hydrocephalus.
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the most prevalent morphologic abnormalities seen in DWS patients.10 Flattened nasal bridge, shallow hypopharyngeal
dimensions, tracheal and congenital subglottic stenosis, airway malacia, pharyngeal muscle hypotonia, increased secre-
tions, and frequent infections are also mentioned by other authors.11

An unexpectedly difficult intubation puts patients at a higher risk of complications.12 Soft tissue injury, trauma and
subsequent airway edema, inessential surgical airway, failure to maintain tissue oxygenation, brain injury, cardiorespira-
tory arrest, and even death are all possible outcomes.13

Due to a higher occurrence of subglottic stenosis and recurrent respiratory tract infection (RTI) in patients with DWS,
opinions on whether to employ endotracheal intubation or the supraglottic air device are continually discussed.11,14

According to Lewanda et al11 the employment of LMA is recommended for brief procedures. Though endotracheal
intubations can cause chronic inflammation and scarring of the subglottic airway,15 if intubation is necessary, it is
recommended to start with an endotracheal intubation which is at least two sizes smaller than what we would normally
choose.11,16 Some clinicians employ a small cuffed tube that permits successful intubation while avoiding substantial air
leak.11 In children with an upper RTI Tait et al17 recommended that LMA is as safe as endotracheal intubation in terms of
perioperative airway problems.

We could not observe her airway with a bronchoscope to find out the exact cause of the challenge. Although skilled
anesthesiologists are essential, the scarcity of important instruments is a big challenge during the airway management of
patients with anatomic anomalies like Dandy Walker syndrome. The patient returned to hospital eight months after the
surgery for a follow-up visit. Her status was satisfactory. The patient’s guardian was reluctant to do a follow up MRI due
to financial restriction. However, her post-operative control X-ray showed the CP shunt inserted during the operation
(Figure 3). This report highlights a rare case of symptomatic DWS which improved significantly after CP shunt
placement. In addition, unexpected difficulty in intubation was found which signifies the importance of the skilled
anesthesiologists and essential instruments during operation.

Ethics Statement
This report was approved by the Ethics Committee of the Department of Anesthesiology, Kabul University of Medical
Sciences under protocol no. (2021-60).
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Figure 3 Post-operative X-ray which illustrates the CP shunt inserted during the operation.
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