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Abstract
There are several treatment modalities for the management of subdural fluid collection in infants, such as
fontanelle puncture and drainage, burr hole irrigation, and subduroperitoneal shunt. This report describes
the case of a girl born with congenital neurological impairment due to severe injury of the brain with
unknown etiology. At five months of age, she suffered from head trauma and developed somnolence after
three days and was diagnosed with a bilateral massive chronic subdural hematoma. Normal fundoscopy did
not confirm the non-accidental head trauma. Neuroendoscopy using a single burr hole was performed and
complete drainage was achieved. Arachnoid tearing was observed during the procedure. Postoperatively, the
patient showed clinical improvement, and brain expansion was observed after one month. The main
advantages of neuroendoscopy for bilateral massive chronic subdural hematoma are accurate visualization
of the space, minimal invasiveness, and treatment of both sides with reliable drainage control.
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Introduction
The management of subdural fluid collection in infants is controversial, and several treatment modalities
have been reported, such as fontanelle puncture and drainage, burr hole irrigation, and subduroperitoneal
shunt [1]. A few studies have also reported neuroendoscopy for evaluating chronic subdural hematomas [2-
4]. The main advantages of neuroendoscopy are accurate visualization of the subdural space and minimal
invasiveness [5].

This report describe the case of an unusual massive bilateral chronic hematoma in a five-month-old girl that
was successfully treated using neuroendoscopy via a single burr hole.

Case Presentation
A five-month-old girl was brought to the emergency room with a history of falling in the shower one week
before and development of somnolence three days later. Previous history examination showed that the
patient was born with a diffuse brain lesion of no defined etiology, and computed tomography (CT) of the
brain at two months showed a compromised brain and compensatory enlargement of lateral ventricles
associated with a thin cortical mantle (Figure 1).
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FIGURE 1: Brain image of a child with congenital brain injury before the
head trauma
CT scan of the brain without contrast of the patient at two months of age, showing a diffuse severe injury of
the brain, presented as a hypodense parenchyma and thin cortical mantle (M) and enlarged compensatory
LVs (Evans’ index = 0.77) (left). Thalamus (*), TV, and midbrain (white arrow) are identified (right).

LV, lateral ventricle; TV, third ventricle.

However, the patient grew with no head measurement abnormalities, and the fontanelles present were
small.

At admission, after the fall and head trauma, she presented with somnolence, a Glasgow Coma Scale score
of 10, sustained bradycardia (70 bpm) without hypertension, and hypothermia (33°C). The oxygen saturation
was 98% at ambient air supply, and no bruises were noted in the physical examination.

The patient underwent CT and MRI of the brain, which showed a massive bilateral subdural hematoma with
two hyperdense masses adherent to the collapsed brain (Figures 2-3).

FIGURE 2: Massive subdural collection on CT scan one week after head
trauma
CT scan of the brain without contrast showing massive hypointense extracerebral fluid collection associated
with hyperintense imaging, occupying the occipital region on the right side of the intracranial compartment
(left). Brain collapse can seen at the midline (right).
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FIGURE 3: Massive subdural collection on MRI
Axial T2-weighted MRI showed a peduncular hypointense mass in the collapsed brain and hyperintense
subdural fluid collection (A). Coronal T2-weighted MRI showing a midline collapsed brain (B). Sagittal T2-
weighted MRI showing compression of the posterior fossa content by a supratentorial increased
hypertensive compartment (C). T1-weighted MRI displaying hypo-/isointense subdural fluid collection (D).
Axial T1-weighted MRI high-level slice showing a massive subdural hypo-/isointense mass collapsing the
brain (E). Sagittal T1-weighted MRI showed compression of the posterior fossa.

The non-accidental head trauma was ruled out after psychological assessment and the following measures.
An ophthalmologist performed fundoscopy and observed not retinal abnormalities such as hemorrhage. In
addition, the patient showed good nutrition conditions, and radiographs of her long bones showed no
fractures, even in other periods. 

Because of the massive fluid collection in the subdural space, we decided to perform neurosurgical
intervention using neuroendoscopy, expecting to have better navigation in this case. Under general
anesthesia, the patient was positioned in the supine position, with the head in a neutral position in a
horseshoe headrest. A unique burr hole was made in the frontal region (Video 1).

VIDEO 1: Neuroendoscopic technique
Introducing the neuroendoscope into the right lateral intracranial subdural compartment shows hemorrhage
and turbid liquid. The collapsed brain is observed after clearance, in addition to an arachnoid tearing.
Contralateral drainage was undertaken after enlargement of the natural overture of the falx cerebri. At the end
of the procedure, the inner surface of the dura is observed in the middle and anterior fossa.

View video here: https://vimeo.com/494881146

After durotomy, we drained the hypertensive and turbid fluid. Next, we introduced a peel-away sheet into
the subdural space and inserted a rigid neuroendoscope with a zero-degree optic. After irrigation of the right
subdural space, the hematoma was identified adherent to the arachnoid surface, which also presented a
laceration. The falx cerebri presented with natural holes. After enlargement, the contralateral hemorrhage
was drained. At the end of the procedure, we observed the entire middle fossa and the anterior fossa with
ethmoidal arteries (Video). No drains were introduced. There was an immediate improvement of the heart
rate and the level of consciousness. The patient received the discharge from the hospital after one week after
the procedure. No complications were observed.

MRI obtained 30 days after the procedure showed brain expansion with a thin cortical mantle (Figure 4).
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FIGURE 4: Dysmorphic brain expansion
MRI after one month of endoscopy. Axial T2-weighted MRI showing brain expansion (A). Trabeculated
imaging inside the brain (B). Improvement of compression of the posterior fossa (C).

.

Discussion
Neuroendoscopy is commonly indicated for the treatment of intracranial diseases, such as hydrocephalus,
intraventricular cysts, arachnoid cysts, and a trapped fourth ventricle, due to the reliability and accuracy of a
neuroendoscope to appreciate small details with a nitid image and improve the visualization of deep
structures [6, 7]. However, not many studies have reported the application of neuroendoscopy to treat
pathologies on the surface of the brain, such as subdural hematoma. The endoscope could play a role in large
subdural fluid collections, similar to its role in intraventricular diseases. The main advantage of
neuroendoscopy to treat surface diseases such as subdural hematoma is its ability to obtain the proper view
of the cavity, which enhances the ability to reach total clearance and ensures complete drainage of the
hematoma. However, its limitations are drain collection with insufficient width and the risk of injury to the
surface of the brain.

In this case, we selected neuroendoscopy because of the massive collection of fluid in the subdural space. In
addition, few studies have reported its use in drainage of chronic subdural hematomas [2-5, 8]. To our
knowledge, this is the second report of the use of neuroendoscopy to approach massive bilateral chronic
subdural hematomas in children [2]. However, despite the presence of a bilateral chronic hematoma, non-
accidental head trauma was ruled out after deep investigation to the best of our knowledge.

Not all chronic subdural hematomas in children are related to non-accidental head injuries, and physicians
should be advised of this fact [9]. Several studies have considered retinal hemorrhage in combination with
bilateral chronic subdural hematoma and encephalopathy as a high-prediction triad to diagnose non-
accidental trauma. Currently, there is insufficient evidence of an accurate correlation among non-accidental
head trauma and the presence of the triad [10-13]. In addition, our patient had a previously compromised,
less consistent brain, and probably because of the low density, the brain was more prone to developing
extra-axial hemorrhage after a minor head trauma, considering the novel knowledge of brain biomechanics
[14]. Another differential diagnosis of chronic subdural hematoma in children should be considered, such as
metabolic disease and of arachnoid cyst rupture [15].

According to the Pittsburgh Infant Brain Injury Score for non-accidental head trauma [16], which evaluated
1,040 infants to better define the probability of non-accidental head trauma, children should be scored for
abnormalities on dermatologic examination (2 points), age >=3 months (1 point), head circumference >85th
percentile (1 point), and serum hemoglobin <11.2 g/dL (1 point). In addition, if a child is suspected to have
experienced non-accidental head trauma according to the brain image finding, such as the bilateral chronic
subdural hematoma, a score>=2 increases the sensitivity to 93.3% and specificity to 53%. Our patient only
had age as a positive factor and had a previous neurologic disease, which could cause bias.

Neuroendoscopy allows for better understanding of the pathophysiology of subdural hematoma formation.
In our patient, we observed a laceration in the arachnoid membrane and a clot adhering to the brain surface,
showing the origin of the injury. In addition, neuroendoscopy ensures complete drainage of the hematoma
[2-5, 8].

Conclusions
Neuroendoscopy of a massive chronic subdural hematoma is proven to be useful and safe, providing a
reliable vision of the anatomy of the surface of the brain and allowing for treatment following a minimally
invasive approach. Although bilateral chronic subdural hematomas have been associated with abusive head
trauma, diagnosis of such conditions should be accurate to avoid misdiagnosis.
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