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Introduction: arachnoid cyst-associated subdural fluid collections have been documented in children and adults
following traumatic brain injury (TBI). However, this phenomenon has not been previously demonstrated in
infants less than 12 months of age. We present a case of an infant with bilateral arachnoid cyst-associated
subdural fluid collections identified after TBI.

Case presentation: a 9-month-old female infant with profound macrocephaly presented to medical care with
altered mental status following a witnessed fall down steps while unsecured in a stroller. Neuroimaging revealed
bilateral subdural fluid collections, in addition to a hyperdense subdural hematoma, that raised concern for
abusive head trauma (AHT) among the pediatric inpatient team and the hospital’s Suspected Child Abuse and
Neglect (SCAN) Team was consulted. After excluding occult abusive injuries as well as testing for underlying
medical conditions, the infant’s bilateral subdural fluid collections were attributed to rupture of a pre-existing
left middle cranial fossa arachnoid cyst with evidence of prior macrocephaly.

Conclusion: In infants and toddlers, the identification of subdural fluid collections on neuroimaging warrants
inclusion of AHT in the differential diagnosis. However, in infants with a history of congenital macrocephaly, and
an otherwise negative AHT workup, an accidental mechanism for the formation of subdural collections should be

considered, especially when co-occurring with an arachnoid cyst.

1. Background and importance

Arachnoid cysts have a reported incidence of 2.4% in children and
1.4% in adults."” They are most often asymptomatic and found inci-
dentally on imaging but have been associated with neurological syn-
dromes. The location of an arachnoid cyst may impact the patient’s
clinical presentation and symptoms, such as those in the suprasellar
region that can disrupt the hypothalamic-pituitary-axis and cause
endocrinopathies.® In general, when symptoms are present, they are
vague, ranging from headache, nausea and vomiting to papilledema and
diplopia. In an infant, an enlarging head circumference may be the only
presenting feature.

While cases of arachnoid cyst-associated subdural hygromas and
hematomas following traumatic brain injury (TBI) have been well-
documented in children and adults, few cases have been reported in
very young children, and none in infants under 12 months of age

(Table 1).%>111425 A case series of subdural hygromas resulting from
traumatic rupture of arachnoid cysts was reported in 3 children (6-13
years) who underwent operative management. Prior to the onset of
symptoms, each child had a history of TBI, including a “mild” football
injury and a fall.*

Similarly, in a case series of 8 pediatric patients with arachnoid cysts
and coexistent subdural hygromas, 6 patients had a history of ante-
cedent TBI. Two of the patients described were toddlers, including a 12-
month-old female who had fallen from her crib 1-month prior. In 4 of the
cases, the subdural collections were bilateral.”

We report a rare case of a 9-month-old infant with bilateral arach-
noid cyst-associated subdural fluid collections that prompted initial
consideration of abusive head trauma (AHT). In children under 2 years
of age, AHT is responsible for more than half of fatal head injuries.’AHT
refers to inflicted cranial, intracranial, and spinal injuries that result
from a number of biomechanical forces including blunt force trauma,
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Table 1
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Review of published case reports and series describing the association between arachnoid cysts and subdural fluid collections.

Publication Number of Patient Presenting Symptoms Trauma History Location of Cyst
Patients Ages
'Cullis and Gilroy 1983 1 11 years Recurrent, unilateral headaches Absent Middle cranial fossa
“Yamanouchi et al. 1 9 years Headache, nausea, vomiting, drowsiness Present Middle Cranial Fossa
1986
“Rakier and Feinsod 1 13 years Headache, bulging of unilateral temporal bone Absent Middle cranial fossa
1995
'°Alburquerque and 5 6-25 Included lethargy, confusion, headaches, and nausea Present in 4 cases Middle cranial fossa
Giannotta 1997 years 1 patient also had a quadrigeminal
cyst
17Ergun at al. 1997 1 14 years Headache, nausea, vomiting, and right hemiparesis Absent Middle cranial fossa
"“parsch et al. 1997 16 5-80 Included headaches, seizure, hemiparesis and alterations in Present in 14 15 had cysts in the middle cranial
years mental status cases and mostly fossa, of which 1 also had a
minor posterior fossa cyst
1 patient had a cyst adjacent to the
sylvian fissure
1°Sener 1997 1 12 years Sudden onset headache and various signs of increased Absent Middle cranial fossa
intracranial pressure
?°Choong and Lee 1998 1 9 years Episodic headache and vomiting Absent Middle cranial fossa
?!Cayli 2000 1 12 years Headache, nausea, and vomiting Absent Middle cranial fossa
?’Donaldson et al. 2000 2 5and 14 Headache, nausea, vomiting, lethargy Present and Middle cranial fossa
years described as mild
“Gelabert-Gonzalez et al. 3 6-13 Included headaches, nausea, and vomiting Present Middle cranial fossa
2002 years
“Maher et al. 2013 8 1-12 Included headaches, photophobia, transient diplopia, and Present in 6 cases Middle cranial fossa
years vomiting, as well as a rapidly enlarging head circumference
in the 2 patients who were 12 and 13-months-old
2%Khilji et al. 2016 1 9 years Headaches, nausea, vomiting, and photophobia Absent Left temporal
Z"Wu et al. 2018 14 1-41 Not reported Present in 8 Majority in middle cranial fossa
years and cerebral convexity
Z>Tinois et al. 2020 10 2-16 Headache, vomiting, diplopia/strabismus, partial seizures Present in 8 Not reported
years

shaking, or the two in combination.” The differential diagnosis of AHT
includes accidental injury and birth trauma, as well as metabolic and
hematologic disorders, among others; however, it is rare that these
medical entities encompass the full range of clinical findings seen with
AHT.® In this specific case, AHT was excluded after multidisciplinary
assessment and consultation with the child protection team.

2. Clinical presentation

A 9-month-old female infant with profound macrocephaly presented
to the Emergency Department (ED) after becoming acutely altered
(Glascow Coma Scale 3) following a witnessed fall down steps while
unsecured in her stroller, with resultant cranial impact. Per history ob-
tained from the infant’s mother, the infant was being cared for by her
maternal great-aunt at the time of the incident. Reportedly, the maternal
great-aunt, who was preparing to take the infant on a walk, exited the
home, but lost her footing and grip on the stroller, and the stroller fell
down two steps causing the infant to strike her forehead on the ground.
The caregiver immediately called 911 and the infant was transported by
ambulance to the hospital. In the ED, the infant’s neurological status
rapidly recovered (Glascow Coma Scale 15); however, a non-contrast
enhanced computed tomography (CT) of the head revealed a commi-
nuted, depressed right frontal skull fracture, a hyperdense subdural fluid
collection along the left anterior frontal convexity, bilateral isodense
frontal-parietal subdural fluid collections (Fig. 1A-C), benign enlarge-
ment of the subarachnoid spaces along the frontal lobes, and a 3-cm
extra-axial cyst in the left middle cranial fossa. With the exception of
a right frontal hematoma where the infant’s forehead had struck the
ground, the examination showed no other skin lesions suspicious for
physical abuse. However, the hospital’s Suspected Child Abuse and
Neglect (SCAN) Team was consulted for concerns of AHT as a cause of
the intracranial injury and mixed density subdural fluid collections that
had been mischaracterized as “bleeds of different ages”. When ques-
tioned about the patient’s past medical history, the mother reported that
the infant was delivered vaginally in the breech position. Additionally,

2-3 months prior, she had rolled off a ground-level mattress, impacted
her head and cried immediately, but was otherwise asymptomatic. Prior
to the TBI, the infant had been healthy with the exception of mild gross
motor delay by history, as she was not yet sitting without support.

Further investigation included a review of birth and primary care
records which revealed chronic, progressive macrocephaly (Fig. 3). This
was presumed to be familial by the pediatrician, as the infant’s mother
had been affectionately called “tweety bird” as a child due to her large
head size. To further evaluate for occult injury, a skeletal survey was
performed and did not reveal additional fractures. Magnetic resonance
imaging (MRI) of the brain and cervical spine was obtained to charac-
terize the intracranial injury and reaffirmed the findings on CT of
bilateral subdural fluid collections and a congenital arachnoid cyst in
the left middle cranial fossa (Fig. 2). A dilated fundoscopic exam was
notable for bilateral intraretinal hemorrhages centered around the optic
nerve. The genetics and neurology services were consulted to evaluate
for an underlying medical condition given her macrocephaly and history
of gross motor delay. However, the acylcarnitine profile was normal and
no genetic defects were identified on whole exome sequencing, thereby
excluding glutaric aciduria type 1 (GA1) and several other conditions.
GA1 is arare, metabolic disorder that is often included in the differential
diagnosis of AHT, as affected children are at risk of developing subdural
hematomas with or without proceeding trauma. While the genetic
testing was normal, the exclusion of GA1 was also supported by the
absence of characteristic neuroimaging findings, such as widening of the
sylvian fissures.’ Lastly, laboratory testing was performed to assess for a
bleeding diathesis and was negative.

Other than being treated prophylactically with Keppra to prevent
seizures, the infant’s hospital course was unremarkable. After six days,
she was discharged home with a referral to a tertiary children’s hospital
for neurosurgical follow-up without plans for repeat imaging.

3. Discussion

In this rare case presentation, the primary diagnostic dilemma faced
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Fig. 1. (A) Axial non-contrast enhanced CT of the head showing a depressed
right frontal skull fracture (indicated by black arrow). (B) Axial non-contrast
enhanced CT of the head depicting a hyperdense subdural fluid collection
along the left anterior frontal convexity most consistent with an acute subdural
hematoma. (C) Coronal CT image demonstrating isodense bilateral convexity
subdural collections (between white arrows) and subjacent enlarged sub-
arachnoid spaces.

by the infant’s treating physicians was to differentiate the neuroimaging
findings of accidental TBI from those more specific to AHT. Ultimately, it
was the determination of the SCAN Team that the infant’s right frontal
depressed skull fracture and acute left frontal subdural hematoma were
consistent with the accidental TBI mechanism provided of the infant
falling down steps while in a stroller and striking her head, rather than
AHT. While the infant had intraretinal hemorrhages, the hemorrhages
lacked characteristic features of those more classically ascribed to AHT.
Retinal hemorrhages in AHT are frequently reported as being too
numerous to count, bilateral, multilayered, and extending to the ora
serrata.'’ Macular retinoschisis and folds can also be present in patients
with severe AHT, as can other ocular injuries such as subconjunctival
hemorrhage or globe rupture.'°

In contrast, the team hypothesized that the bilateral subdural fluid
collections could be attributed to the arachnoid cyst, as previous case
reports of arachnoid cyst-associated subdural fluid collections demon-
strated communication between the arachnoid cyst and the subdural
space intra-operatively.»'! In this case, the presence of pre-existing
macrocephaly lends credence to the hypothesis that the infant had a
congenital arachnoid cyst and perhaps a form fruste of hydrocephalus,
the former of which may have ruptured causing fluid to accumulate
within the subdural space.

In a review of subdural hygromas, leading explanations for the
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Fig. 2. Axial FLAIR MRI of the brain with an extra-axial cyst in the left middle
cranial fossa (marked by a white star).

formation of subdural hygromas were discussed, including: 1) the
delayed formation of subdural hygromas from acute subdural hema-
tomas and 2) the rapid formation of subdural hygromas from direct
trauma and/or disruption of the arachnoid membrane resulting in
accumulation of cerebrospinal fluid in the subdural space.'® Interest-
ingly, rupture of pre-existing arachnoid cysts as a cause of subdural
hygromas was theorized, but had not yet been described in infants, until
now.'?

4. Conclusion

AHT should be high on the differential in any non-ambulatory infant
with intracranial hemorrhage. However, in patients with known mac-
rocephaly and history of low-impact trauma, congenital arachnoid cysts
can be a cause of subdural fluid collections, and should be investigated
for and ruled out prior to an AHT diagnosis.
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Fig. 3. Head circumference chart documenting the infant’s progressive macrocephaly,
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