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Abstract
Intraparenchymal schwannomas of the brain are very rare, accounting for < 1% of intracranial schwannomas. We present a case
of an 11-year-old boy with a left frontotemporal lobe schwannoma presented with seizure and neurogenic pulmonary edema. To
our knowledge, this is the first case of intracerebral schwannoma with neurogenic pulmonary edema published to date and is the
first case of an intracerebral schwannoma operated with fluorescein guidance.
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Introduction

Intracranial schwannomas consist 8% of all intracranial tumors
predominantly arising from the cranial nerve sheath [1–8],
whereas intraparenchymal schwannomas of the brain are very
rare, accounting for < 1% of intracranial schwannomas [1–4].

Neurogenic pulmonary edema (NPE) is defined as a form
of acute respiratory distress syndrome [8, 9]. An acute-onset
(usually < 4 h) of pulmonary edema which occurs after a
significant central nervous system injury is a characteristic
for NPE [8–13]. Avariety of central nervous system disorders
including subarachnoid hemorrhage, traumatic brain injury,
spinal cord injury, intracranial hemorrhage, seizures, stroke,
acute hydrocephalus, and arteriovenous malformation have
been associated with NPE [8–14].

We present a case of an 11-year-old boy with a left
frontotemporal lobe schwannoma presented with seizure and
neurogenic pulmonary edema. To our knowledge, this is the

first case of intracerebral schwannoma with neurogenic pulmo-
nary edema published to date. Also, this is the first case of
intracerebral schwannoma operated with fluorescein guidance.

Case report

An 11-year-old right-handed boy admitted to emergency de-
partment with seizure. Patient was examined for the etiology
of seizure by the emergency physicians. Non-contrast com-
puted tomographic image of the brain revealed a large
hypodense frontotemporal mass with extensive surrounding
edema. Left lateral ventricular compression and midline shift
were observed secondary to the size of the mass and accom-
panying edema. Patient had no relevant medical history, no
known chronic disease, no history of febrile seizures, and no
stigmata or a family history of neurofibromatosis.

Neurological examination revealed no focal neurological
deficits and Glasgow Coma Score (GCS) was evaluated as
15 points. Physical examination revealed no pathological sign
except the respiratory system. Respiratory system examina-
tion findings were bilateral crackles and subcostal and
suprasternal retraction. He had a heart rate of 136 beats per
minute, arterial pressure of 105/70 mmHg, respiratory rate of
42 ventilations per minute, and oxygen saturation of 89%
without oxygen support and of 99% with oxygen support by
facemask with a FiO2 of 60%. Chest X-ray demonstrated
diffuse bilateral alveolar infiltration (Fig. 1).
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Contrast-enhanced magnetic resonance imaging (MRI) of
the patient showed a mass lesion located in the left frontal lobe
with frontal opercular extension and cystic formation with
central necrosis (Fig. 2). Tumor was resected as gross total
with the help of intravenous fluorescein application, via a left
pterional approach. During surgery, patient underwent an in-
traoperative MRI scan (IO-MRI) in order to confirm the re-
section rate (Fig. 2). Fluorescein was useful to determine tu-
mor borders easily in order to perform a meticulous dissection
(Fig. 3, Video 1). Histopathological examination demonstrat-
ed verocay bodies, pericellular reticulin network, and areas of
nuclear palisading confirming diagnosis of a schwannoma.
Postoperative neurological examination was normal, and
GCS was 15. Postoperative chest X-ray demonstrated a full
recovery of alveolar infiltration (Fig. 1). Patient was
discharged on the 4th postoperative day. At the 2-month fol-
low-up, he was leading a normal life, was seizure-free, and
had resumed going to school.

Discussion

Here, we present our experience of an intracerebral
schwannoma operated via fluorescein guidance. When the
English literature was searched, we found fewer than 100
cases and thus our knowledge of this rare presentation is lim-
ited. In 1966, Gibson et al. operated the first reported case of a
6-year-old male patient with temporal lobe placement
schwannoma [15]. According to the literature, intracerebral
schwannomas appear more frequently than supratentorial, as
opposed to the characteristic tumor location in the pediatric
age group [4, 16, 17]. Although intraparenchymal
schwannomas do not have characteristic radiological findings,
cystic component, calcification, and peritumoral edema have
been reported to accompany these lesions. Therefore,
intraparenchymal schwannomas may be confused with
neurothekeomas when evaluated with these radiological fea-
tures [18].

Fig. 1 a Preoperative chest X-ray
demonstrated bilateral alveolar
infiltration. b The chest X-ray
taken on the first postoperative
day showed that the infiltration
had completely regressed

Fig. 2 Upper row: contrast-enhanced axial and coronal T1-weigted
magnetic resonance images revealed a mass lesion in the fronto-
opercular region with peripheral contrast enhancement. FLAIR and T2-
weigted images are demonstrating severe peripheral edema causing

midline shift. Bottom row: contrast-enhanced axial and coronal T1-
weigted, FLAIR, and T2-weigted intraoperative magnetic resonance
scans demonstrating total removal of the tumor
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It is well known that Schwann cells do not histologically
exist in brain parenchyma. Therefore, the etiology of intrace-
rebral schwannomas is still controversial. Several explana-
tions have been offered this issue. Two theories that are clas-
sified as developmental and non-developmental might clarify
this pathogenesis [19]. Ectopic migration of Schwann cells
during embryogenesis by an unenlightened mechanism to
brain parenchyma or possible proliferation of mesenchymal
pial cells showing histological similarities in Schwann cells is
evidence that supports the developmental theory [19]. On the
other hand, the presence of Schwann cells in perivascular
plexus around large arteries in subarachnoid space and brain
parenchyma, and neoplastic process of these cells is the basis
of non-developmental theory [19–21]. It is supported that in-
tracerebral schwannomas tend to settle in the periventricular
area and presence of perivascular nerve plexus in tela
choroidea. In our case, we found that lesion was located in
vascular-rich Sylvian fissure, around branches of the middle
cerebral artery and pial surface was preserved. As our intra-
operative video shows, fluorescein guidance was extremely
helpful during dissection of tumor and determining the tumor
borders. Our findings were considered to support non-
developmental theory.

According tomany sources, there are no definite criteria for
the diagnosis of neurogenic pulmonary edema (NPE). NPE is
generally diagnosed by chest X-ray, clinical examination, and
exclusion of any primary pulmonary or cardiac lesion [8, 13,
14, 22]. Hence, the patient had no known pulmonary and
cardiac dysfunction history to explain the chest X-ray find-
ings, it was considered as neurogenic pulmonary edema.
Although the pathophysiology of neurogenic pulmonary ede-
ma has not been strictly elucidated yet, we concluded that the

ideal treatment method for our patient would be to eliminate
the neurogenic event.

Conclusion

Although the association of NPE development with intracranial
tumors is known, one of the well-known features of NPE is it’s
acute development. In our case, we thought that intracranial
mass was slowly growing, so we associated NPE with seizure.
Intraparenchymal schwannomas are rare tumors and we have
our current knowledge on this subject as a result of case reports.
Also, we recommend fluorescein guidance for removal of in-
tracerebral schwannomas; hence, it helped the surgeon during
dissection of tumor and determining the tumor borders.
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