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Abstract

Subdural haematoma (SDH) is a neurosurgical emergency that can be referred to traumatic or non-
traumatic causes. Among causes of SDH, a very rare event is represented by the eosinophilic granuloma
(EG), a well-known variety of Langerhans’ cell histiocytosis, which seldom is localized inside/under the
dura mater. We report herein the case of a 13-year-old boy presenting intracranial hypertension and
consequently surgically treated for an imaging revealed SDH. Morpho-histopathological and
immunohistochemical (IHC) analyses revealed that SDH was caused by an EG.
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Introduction

It is well known that the most frequent causes of SDH in children are determined by head injury,
congenital malformations, infections, hereditary coagulation disorders, metabolic disorders,
tumors and vasculitis (1,2). By contrast, a SDH etiologically- related to EG of the dura mater
represents an extremely rare condition. In fact, only few studies have reported an association
between epidural haematoma and EG (3); in detail, until now, only three studies have reported
cases of EGs growing inside the dural mater, with a secondary invasion of the cerebral tissue
and/or the skull (4-6). Generally, EG is characterised by single or multiple skeletal lytic lesions
predominantly affecting children, adolescents, or young adults with a good prognosis (7); it may
spontaneously regress, or it can be successfully surgically or radiotherapy treated (8). We present
herein the case of a 13 years old child suffering from endocranial hypertension due to a SDH
associated with an EG.

Case report

A 13 years old male child was admitted to the pediatric first aid department for vomiting and

headache, started 8 days before without any history of trauma and haematological investigations
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within normal limits. Ophthalmological examination documented fundus papilledema, while
Nuclear Magnetic Resonance (NMR) of the brain showed a voluminous extra-axial formation
with liquoral intensity, subdural haemorrhage in the left side of the brain associated with light

changes in the cerebral morphology and right shift of central encephalic structures (Fig. 1a-b)

Fig. 1. a-b:NMR imagines showing a voluminous extra-axial formation and subdural haemorrhage
associated with light changes in the cerebral morphology and right shift of central encephalic structures

Consequently, the subdural haematoma was surgically treated in emergency and the material
collected during the procedure was formalin-fixed and transmitted to the histopathology lab.
From the corresponding paraffin-embedded tissue blocks, 4-5 micron thick sections were firstly
stained by the routine Haematoxylin/Eosin stain. Microscopically, there was an evidence of a
fibrotic tissue mixed with blood, showing also an abundant inflammatory infiltration constituted
by Langerhans cells (LC), mononuclear histiocyte-like cells with eosinophilic round/oval well
defined cytoplasm, oval nuclei with nuclear grooves, also called coffee bean nuclei (Fig.2 a-b);
moreover, a huge amount of eosinophilic granulocytes was clearly evident with some giant cells

(Fig. 2b). No mitoses neither nuclear/cytoplasmic atypia were encountered.

Fig.2. a: Inflammatory infiltration of dural tissue (left) and blood form the haematoma
evacuation (right). 2b: detail of the inflammatory infiltration: histiocytes (Langerhans’
cells), eosinophilic granulocytes (HE a:10x original magnification; b:40x original
magnification

By specific antisera, immunohistochemistry revealed a positive immunostaining for CD68, S-100
and CD1a (Fig.3a-b-c) in Langherans hystiocytic elements as well as in giant cells. Moreover, on
serial sections obtained from same tissue blocks, additional immunostainings for CD34, GFAP,

EMA and BRAF (V600E) have been performed. By this approach, newly formed intra-lesional
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vessels (CD34-positive, Fig. 3d) and the absence of glial elements (GFAP negative) were
documented, while some EMA immunoreactive cells showed their external location surrounding
the lesion. However, the presence of the protein derived from the genetic mutation of BRAF
V600E was not revealed; nevertheless, this mutation of BRAF gene, involved in the signaling
pathway RAS-MAPK, has been reported only in 50% of EG cases mainly not located in the skull
(10). Finally, on the basis of these morphological grounds, a histopathological diagnosis of EG

associated to SDH was finally made.

Fig. 3. Histiocytes showing positive immunoexpression for CD68(a), S100 (b), CD1A (c), intra-
lesional vassels showing positive immunoexpression for CD34 (IHC staining, Mayer’s
haemalum counterstain; a,b,c: 40x original magnification — d: 20x original magnification).
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Discussion

The EG is an unifocal rare variety of LC histiocytosis, with a typical histological structure
characterized by an incidence of 4-5 cases per million per year in children aged less than 15
years, mainly from 5 to 10 years (11), while adult cases account for 1-2 cases per million per
year in adults. The most frequently affected body tissue is represented by the bone, with an
osteolytic lesion (axial skeleton, skull, jaw bone, pelvis, rib and long bones) and soft tissues
adjacent. Skull and thoracic spine are the elective sites for EG in children, instead jaw and
cervical spine in adults (7, 12-16). Other less common localizations are skin, pituitary gland,
brain, lung, liver, spleen and gastro-intestinal tract (17-19).

Generally the EG is not associated to SDH, since it is rarely localized in/under the dura mater (4-



APMB - Vol. 110(2) 2022

6); when it is localized in the skull (more frequently in the frontal bone), it is generally
radiologically described as a non-sclerotic punched-out, well-shaped, osteolytic lesion (5,19),
which is gradually enlarging and sometimes can involve the underlying dura mater, determining
an epidural haematoma (3)

In our case there was no evidence of osteolytic lesion of the skull; nevertheless, a strictly
association of the lesion with surrounding EMA reactive meningothelial cells was revealed,
suggesting thus the involvement of dura mater instead of the bone. In our opinion, the intradural
development of EG should be explained as a consequence of Langherans cells migration in the dural
mater caused by a previous flogistic event. Due to a not physiological apoptosis process or to an
uncontrolled proliferation, these cells became the physiopathological basis for an EG localized in the
subdural space (4,5). However, the hemorrhage mechanism could be explained either with drip
phenomena (20) inside the EG or partly with direct compression/mass effect made by the EG over the
meningeal vessels (21). In addition, mechanisms such as those above mentioned have been reported in
literature in order to explain extradural non traumatic haematoma associated with EG (3).

It is well known that dura mater is a leather-like structure strictly adhering to the periosteum and
facing the arachnoid mater; moreover, bridging veins represent additional meningeal structures able
to realize little connections through the dura mater. These bridging veins can be damaged if a growing
mass, like the EG, stretches their thin walls, releasing blood in the virtual space between dura mater and
arachnoid, forming thus the SDH. Of course, the increasing volume of the EG may induce the progressive
separation of the meningeal membranes (21); this growing mass, localized in a non-expandable cranial
structure, produces compression over its own vessels inside the granuloma and over the bridging veins of
the dura mater; by this mechanism, intralesional hemorrhage and rupture of the bridging veins may
explain the pathophysiology of the epidural hemorrhage formation. On the other hand, in our case by
immunohistochemistry, a fine network of newly formed CD34-reactive vessels has been documented
inside the granuloma, probably involved in the haematoma’s development. According to these
considerations, the mass effect made by the SDH and partly by the volume of the EG itself, clinically
revealed evidence of intracranial hypertension, that needed an immediate surgical treatment with

craniectomy and evacuation of the haematoma to prevent irreversible damage to noble brain structures.

Conflicts of interest: The authors declare no conflict of interest.
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