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Abstract: Cranial extradural haematoma (EDH) is a neurosurgical emergency that can be
caused by traumatic or non-traumatic causes with the former being more prevalent. Non-
traumatic causes are variable and can include infection, vascular malformation and
haematological disorders. This paper will address an extremely rare non-traumatic
cause of EDH. More specifically, eosinophilic granuloma (EG), the localized form of
Langerhans histiocytosis, may involve the skull and has rarely been reported to present
with EDH. The case that will be presented is that of a three-year-old male patient, who
presented with progressive vomiting and drowsiness, associated with left parietal swel-
ling. CT scan of the brain showed an extradural haematoma and an osteolytic parietal
lesion. He underwent emergent craniectomy, evacuation of the haematoma and dura
resection as the lesion was infiltrating the dura. Histopathological examination of the
dura and the bone edges showed ecosinophilic granuloma (EG). The mechanism of
a haemorrhage in this situation is poorly understood and the literature is extremely
scarce. In conducting a thorough literature review, only 11 case reports of EG causing
non-traumatic EDH were found. The details of these 11 cases will be reviewed and
discussed in this paper, in addition to our illustrative case.

Keywords: extradural haematoma, eosinophilic granuloma, Langerhans cell histiocytosis,
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Introduction

The first case of a non-traumatic extradural haematomas (NTEDH) due to infection
has been reported by Schneider et al in 1951." Since then, a wide array of
pathologies have been described. This includes infection, neoplastic, vascular and
coagulopathies.” The entity of NTEDH remains uncommon and cases with no
underlying pathology, despite adequate investigation, are rare.”

Eosinophilic granuloma (EG) has been described as an unusual cause of
NTEDH. EG is an uncommon subtype of Langerhans cell histiocytosis (LCH)
that mainly affects children and presents, by and large, as a destructive bony
lesion.> The most common site of involvement is the skull> A spontaneous
NTEDH due to a solitary EG is extremely rare. Patients may present with painless
mass and/or symptoms of raised intracranial pressure. EG can be managed con-
servatively. However, this may be different when associated with EDH. Therefore,
a review of the literature can provide an up to date summary of the presentation and
management of this rare pathology.
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In this regard, we reviewed the literature for EG caus-
ing extradural haematoma. Furthermore, we describe our
illustrative case. This is the twelfth case in the literature, in
which both bone and dura were infiltrated with the disease.

Materials and Methods

We present the case of a 3-year-old boy with eosinophilic
granuloma, presenting with non-traumatic EDH and
areview of the English literature for reports of eosinophilic
granuloma presenting with non-traumatic extradural hae-
matoma (NTEDH). A literature search was performed using
the PubMed search engine. Combinations of the following
terms were used: “Spontaneous extradural hematoma” OR
“Spontaneous epidural hematoma” OR “nontraumatic
extradural hematoma” OR “nontraumatic epidural hema-
toma” OR “non-traumatic epidural hematoma” OR “non-
traumatic extradural hematoma”. The search was limited to
a Human and English language literature. The first
and second authors reviewed all the search results indepen-
dently. All articles reporting eosinophilic granuloma pre-
senting or associated with EDH were included. Figure 1
clarifies the review process. We identified 11 papers pub-
lished between 1977 and 2016 that fulfilled the inclusion
criteria of our literature review. All cases of NTEDH sec-
ondary to EG were extracted, tabulated and discussed.

lllustrative Case

History and Examination
A three-year-old boy with no past medical history pre-
sented to the accident and emergency department with
recurrent, progressive vomiting and drowsiness over two
days. This was associated with left parietal swelling,
which was noticed by his mother, coincided with the
onset of symptoms. There was no history of trauma and
family history was unremarkable. The patient was neuro-
logically intact. There was a firm, non-tender, rounded,
non-fluctuant or pulsating mass measuring 3x3 cm in
diameter in his left parietal region. All blood tests, includ-
ing platelet count and coagulation profile, were normal.
A head CT scan revealed a 3 x 3.5 cm osteolytic lesion,
bevelled bony edges and a punched-out appearance just
posterior to the left coronal suture edge, with intracranial
sequestrum and soft tissue swelling extending into the
subcutaneous plane. An extradural mixed density lesion
(1.5 x 5.4 x 5 cm) with two different Hounsfield scales
(blood and soft tissue). Contrast-enhanced CT showed
some irregular enhancement (Figure 2).

Total literature
records (722)

Records screened (632)

_—/

Records electable (11)

Figure | Flowchart of literature review process: exclusion of non-English, non-
human literature; exclusion of non-cranial, non extradural, non esionophillic gran-
uloma cases.

Surgery and Postoperative Course

The patient underwent emergent craniotomy for surgical
removal of the mass lesion and evacuation of the EDH.
A grey to purple, non-adherent mass, was encountered
when the scalp flap was reflected with 2x2.5 bony defect.
A wide craniotomy with its edges 2 cm off the lesion was
raised. There was a soft tissue mass lesion adherent and
infiltrating the underlying dura and surrounded by clotted
blood with no specific source of bleeding. Multiple samples
were sent for frozen section, which showed inflammatory
cells; however, malignancy could not be ruled out. The
infiltrated dura was resected along with the lesion followed
by duroplasty utilizing the pericranium. Given the non-

conclusive frozen section results and the dural involvement,
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Figure 2 (A) Axial non-contrast CT brain reveals iso-dense subcutaneous scalp lesion, underlying osteolytic bony defect and mixed density extradural lesion. (B) Axial CT
head (bone window) shows bevelled bony edges and punched out appearance just posterior to the left coronal suture edge, with an intracranial sequestrum. (C) Post-

Contrast axial CT scan images showing irregular dural and mass lesion enhancement.

the bone flap was sent for histopathological examination and
the craniotomy converted to a craniectomy. The postopera-
tive course was uneventful, and the patient was discharged
home on the 4th day, post operation. Further work up,
including skeletal survey, isotope bone scan, chest X-ray,
MRI brain (Figure 3) and bone marrow aspiration were
performed and revealed no other lesions nor systemic invol-
vement. At his three months follow up, the child was well

and an uneventful cranioplasty was performed.

Pathological Findings

The histopathology revealed a cystically degenerated
tumor composed of a sheath of large oval cells with an
ample cytoplasm and a fine chromatin with longitudinal

grooves mixed with numerous eosinophils, plasma cells,

giant cells, foamy macrophages and small lymphocytes.
These cells were positive for CD1a, S-100 and paranuclear
CD68. The histopathological findings were suggestive of
an eosinophilic granuloma (Figure 4).

Literature Review Results

Including the current report, a total of 12 cases of eosino-
philic granuloma with EDH are reported in the literature
(Table 1)*'3. Eleven were males (92%), with an age range
from 2 to 15 years (mean age 6.9 years, median 7.5 years).
The occipital bone was involved in half of the 12 reported
cases (50%), four parietal (33%), one frontal (8%) and one
temporal (8%). While the parietal bone is the most com-
mon site for skull vault involvement without EDH as
reported by Colas et al.'* Ten of the patients in this review

Figure 3 (A and B) Post-operative MRI (A- T2W axial MR and B-TIW post contrast image) both showing resolution of the extradural haematoma and no evidence of any

other lesions.
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Figure 4 (A) Photomicrograph showing a secondary cystic degeneration surrounded by remnant tumour with an extensive haemorrhage. (B) Sheets of large oval cells with
abundant pale to eosinophilic cytoplasm, linear grooves and inconspicuous nucleoli. Infiltrates of Langerhans cells, macrophages, lymphocytes, plasma cells and variable

eosinophils are seen. (C—E) The tumour cells are positive for Cdla, S100 and CDé8.

presented acutely with symptoms of increased intracranial
pressure (headache and vomiting) and two with growing
scalp lesions. All had history of a scalp lesion, duration
ranged between 2 days and 18 months. Half of them were
tender, four non-tender and two case reports did not clarify
the lesion tenderness. Five of the patients had history of
minor trauma (3 days —1 month) prior to the presentation.
All patients underwent craniotomy and haematoma

evacuation, with no reported adverse outcomes from sur-
gery. We note that EG symptoms were progressive over
days or even months compared to our case, which pre-
sented with the shortest symptomatic period of 2 days.

Discussion
EDH, which is associated with a skull fracture in 65% to
90% of cases'’ is most commonly the result of head

Table | Summary of All Reported Cases of Eosinophilic Granuloma Associated with Extradural Hematoma

Author/Year Gender | Age/ | Presentation Site of Lesion
Yrs .

Mass Duration | Trauma | Symptoms
Manaka et al./ Female 4 Non- | months | Yes/3 Headache, nausea, and vomiting Midline
19774 tender days Occipital
Lee et al./2000° Male 8 Tender | 2 weeks Yes/4 Headache, emesis, paraesthesia’s of the left arm, | Midline

weeks and photophobia Occipital
Cho et al/2001"3 | Male 2 Present | 18 No Unconsciousness Occipital
months

Chen et al./2002° | Male 2 Tender | 3 months | No Sudden onset of drowsy consciousness Occipital
Martinez-Lage Male 9 Tender | 2 weeks Yes/2 Headaches, drowsiness and vomiting Occipital
et al./2002° weeks
Mut et al./2004” Male 9 Tender | 3 months | No Progressive headache, nausea and vomiting Occipital
Lee et al./2008° Male 10 Non- I months | Yes/I None Midline Frontal

tender month
Bhat et al./2010° Male 10 Tender | | months | No None Parietal
Pawar et al./ Male 4 Present | | month Yes/| Unremitting headache, projectile vomiting Parietal
2011'° month
Bakhaidar et al./ Male 7 Non- 2 months | No Progressive headache, vomiting, and decreased Parietal
2016'2 tender level of consciousness
Sadashiva et al./ Male 15 Tender | 3 months | No A diffuse intractable headache Temporal
2016"!
Current case/ Male 3 Non- 2 days No Recurrent and progressive vomiting and Parietal/coronal
2020 tender drowsiness sutures
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injuries in young and middle-aged people. latrogenic inju-
ries may result in a spontaneous EDH such as postcranial
surgery with an incidence rate of 1%'® and distant site
surgery that includes spine surgery and open heart
surgery.”!” Non-traumatic extradural haematoma is a rare
disease that is caused by a heterogeneous group of patho-
logical disorders. Infections such as otitis media, paranasal
sinusitis and orbital infections have been implicated as
causes of NTEDH.'? Bleeding disorders, vascular malfor-
mations and neoplastic condition are among the other
reported causes of NTEDH. Hettige et al'® reviewed 22
cases of sickle cell anaemia associated with EDH of which
several were associated with a skull bone infarction.
NTEDH is also associated with chronic kidney disease'®
and systemic lupus erythematosus®. Other pathologies
such as plasmacytoma, Ewing’s sarcoma and subdural
haematoma may be disguised as EDH.?*~'

Lichtenstein and Jaffe first introduced eosinophilic gran-
uloma (EG) in 1940.2 EG is characterised by single or
multiple skeletal lesions and is the most common form of
Langerhans histiocytosis (LCH). Two-thirds of EG’s are
unifocal with bone involved in about 70-80% of cases with
the axial skeleton being the predominant site of
involvement.*®> Almost all body systems have been reported
to be affected by LCH lesions.”* The outcome spectrum
ranges from a self-remitting disease to a rapidly progressive
one that might be fatal.”> Lieberman et al reviewed a total of
238 patients with LCH; 64.3% of them had unifocal involve-
ment, with patient ages ranging from 1 month to 66 years
(mean age, 17.6 years; median, 11 years). Two-thirds of the
patients were males (65.1%). They also reported the skull to
be the most frequent site of involvement in 16% of unifocal
cases.”> However, the previous two series did not discuss
LCH or EG as a cause of EDH. There is a lack of agreement
on the optimal management of EG; observation, surgical
(resection or curettage), steroid injection, and NSAID’s ther-
apy, all have been proposed as possible management options.
Several case series were reported complete or had partial
healing in almost all patients with EG treated with observa-
tion. Local corticosteroids injections can result in complete
healing in 75% of cases.?° The published guidelines of “The
Euro Histio Net project” in 2013 did not recommend resec-
tion for lesions >5 cm due to the risks of bone defect,
prolonged healing and skeletal deformity. On the other
hand, smaller lesions < 2cm would be appropriate for surgi-
cal resection.”” The surgical decision should be based on
clinical presentation, size, location, systemic involvement,
and the certainty of the diagnosis. In functionally critical

anatomical areas such as the skull, orbit, and vertebral col-
umn with the risk of disease progression and compression on
adjacent structures, surgical resection is justified. All
reported patients having EG associated NTEDH underwent
surgical resection and haematoma evacuation due to the
presence of EDH or its presenting symptoms.

The aggressive surgical management of our patient was
judged by the urgency of the presentation, the unusual dural
infiltration, and inconclusive frozen section results. Although
this has resulted in perhaps an unnecessary craniectomy and
a second surgery for cranioplasty, this was a reasonable
decision in an emergency. None of the other cases reported
dural infiltration as such, their management was limited to
evacuation of the haematoma. High index of suspicion, good
communication with pathologist and further work up when
appropriate are essential to improve the outcome.

The mechanism of EDH formation in skull EG is not
clearly understood. Anecdotal trauma has been reported in
33-50% of symptomatic EG cases.” Associated trauma can-
not alone explain the formation of EDH; history of preceding
minor trauma reported in only five out of the twelve cases in
our literature review. Intra-tumoral haemorrhage with exten-
sion into the epidural space was proposed by Sadashiva et al''
as a possible underlying mechanism for formation of EDH.
Also, it was proposed that NTEDH can result from stripping
of dura due to growth, intra-diploic and dural surface vessel
erosion, and bleeding from a localized neovascularization of
the dura.'? Proliferation of endothelial cells within tumour
vasculature leading to an occlusion or necrosis, tumour ves-
sel fragility, and infiltration of tumour cells into the vessel
walls are a proposed mechanism for intra-tumoral
haemorrhage.?” All patients with NTEDH due to EG had
no other lesions or systemic disease and recovered fully.

The management of NTEDH is determined by several
factors: the clinical presentation, radiological features of
the EDH, and the ability to identify the underlying pathol-
ogy prior to surgery. The first two factors will determine
the urgency of treatment while the third will determine the
most appropriate intervention.

In conclusion, trauma remains by far the most common
cause of EDH (other aetiologies are rare). Detailed knowledge
of non-traumatic causes is crucial for optimal management of
patients, especially when there is no history of trauma.
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