
DISCUSSION

Craniofacial FD is a lesion of unknown etiology, uncertain patho-
genesis, and diverse histopathology.6 However, it has been consid-
ered that a congenital anomaly of mesenchymal development may
be responsible for craniofacial FD.2 It has been reported that FD
of the paranasal air sinuses usually develops as a result of extension
of the disorder into the sinuses from adjacent facial osseous tissue.5

Craniofacial FD frequently involves the anterior base of the skull.3

In a series of 16 patients with FD of the craniomaxillofacial bones,
the most common location was maxillary.7 In our patient, FD pre-
sented in the bones anterior to the frontal lobe. FD of the skull radi-
ologically takes three forms:1,2 (1) A compact form detected in 50%
of cases, with a homogeneous and relatively radiopaque CT appear-
ance with uniformaly increased density due to thickening of bone;
(2) A cystic form affecting the cranial vault (primarily the outer ta-
ble) more frequently, accounting for only 5% of cases. The CT scan
shows an irregular lucent area surrounded by a margin of increased
density and no contrast enhancement; (3) A mixed form occurs pri-
marily in the cranial vault. A ground-glass appearance on CT scan,
thinning of the cortical bone, and ballooning of the affected area are
the hallmarks of FD. In our patient, CT scan findingswere consistent
with typical FD with an opacity filling the left frontal sinus and the
anterior cranial fossa. Additionally, this lesionwas associatedwith a
cerebral abscess.
Cerebral abscess often arises from infection (sinusitis, otitis,

cranial osteomyelitis) of structures adjacent to the brain; however,
it may also be associated with systemic infections, especially
those of the lungs (pnemonitis, lung abscess), and less commonly
dental infections.8–10 Sinus infection has been reported due to
osteomas, as a result of obstruction of the sinus by the tumour.11

Likewise, it is probable that FD can also lead to a collection of
infected mucous by obstruction of the frontal sinus. FLA arises
most often from paranasal sinus infection.10 Reports suggest that
transmission of infection to the brain from the sinuses may be
via the venous system.12,13 However, it has also been reported that
FD of the paranasal sinuses rarely remains within the sinuses and
often involves the adjacent brain tissue.5 Thus, after the destruc-
tion of the posterior wall of the frontal sinus by the dysplastic
process, extradural extension of FD, followed by meningeal ero-
sion, may result in a communication between the frontal sinus
and the brain. It is possible that our patient developed a cerebral
abscess as a result of venous seeding (such as via an epidural vein)
from the left frontal sinus infection or alternatively, that transmis-
sion of the infection to the brain from the sinus may have been via
a fistula between the frontal sinus and the brain.
In cerebral abscess, the clinical symptoms are dependent on the

lesion location.10 Frontal lobe abscess presents predominantly with
headache, drowsiness, confusion, and general impairment ofmental
function.10,14 Summers et al.13 diagnosed a frontal sinus osteoma
associated with frontal lobe abscess by CT scan in a 51-year-old
manwhohad symptoms consistentwith a cerebral abscess including
frontal headaches, newonset of seizures, lethargy, global dysphasia,
and hemiparesis. Although our patient presented with prolonged
confusion after convulsions, she had no history of headache, vomit-
ing, drowsiness or behavioural abnormality. She displayed no signs
or symptoms of long tract involvement. Simovic et al.4 reported
three patients with FD of the frontal sinus, ethmoid sinus, and max-
illary sinus. In another report, a 28-year-old man presented with
fronto-orbital FD associated with convulsions.6 In these two papers,
neither developed a cerebral abscess. It is probable that in our pa-
tient, epileptic seizures were associated with both the FLA and FD.
In conclusion, we describe the radiological appearance of FD of

the frontal sinus and discuss an unusual clinical presentation (pro-
longed post-ictal confusion) and a rare complication (cerebral ab-

scess). Our report emphasises that patients presenting with
prolonged post-ictal confusion, without a metabolic disorder,
should have a CT scan.
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Summary Spontaneous peritumoural haemorrhage in meningiomas

is a rare but serious complication with a grave prognosis. It occurs at

the interface between the tumour and the parenchyma, either from

the tumour surface or the cortical vessels in association with it.

Although several pathophysiologic mechanisms for this complication

have been proposed, they all remain speculative. We report a 72-

year-old female who presented with sudden onset of headache and a

left homonymous hemianopia. Neuroimaging revealed a parasagittal

meningioma at the posterior third of the superior sagittal sinus with

peritumoural intracerebral haematoma, 1 cm away from the tumour.

An uncomplicated gross total excision of the meningioma and aspi-

ration of the haematoma was achieved through a craniotomy. The

postoperative course was uneventful with an excellent clinical out-
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come. Possible mechanisms for this unusual complication are dis-

cussed. We emphasise the importance of prompt diagnosis and

simultaneous excision of the tumour and aspiration of the haema-

toma as prerequisites for a favourable outcome.
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INTRODUCTION

Meningiomas are usually benign tumours arising from arachnoidal
cap cells that manifest through symptoms of increased intracranial
pressure and seizures. Progressive neurologic deficits may also
occur and depend on tumour location and growth.1 However,
diagnosis of a meningioma due to spontaneous peritumoural intra-
cerebral haemorrhage is very uncommon, with an incidence of
approximately 1% and only a few cases reported in the literature.2

In most cases presented, the haemorrhage occurs within the
tumour itself or at its boundaries within the brain.3,4

Although several hypotheses have been proposed in an attempt
to explain the pathophysiologic mechanism of bleeding, they re-
main speculative.
In this report, we describe a 72-year-old patient with parasagit-

tal meningioma at the posterior third of the superior sagittal sinus
causing spontaneous intracerebral peritumoural haematoma. Unu-
sually, the haematoma was not intracavitary or located at the inter-
face between the tumour and the cortex, but rather at a distance of
approximately 1 cm from the meningioma. We discuss the possi-
ble mechanisms of this rare presentation.

CASE REPORT

A 72-year-old woman with no past medical history was admitted
to our department with sudden onset of headache and vomiting,
followed by loss of consciousness. On admission, she had a Glas-
gow Coma Score of 13 and vital signs within normal limits. Phys-
ical examination revealed nuchal rigidity and left homonymous
hemianopia. Laboratory tests were normal. The patient had no
predisposing factors for the development of a haematoma, includ-
ing head injury, arterial hypertension or coagulopathy. A brain CT
scan showed a 3 cm right-sided parasagittal mass at the posterior
third of the superior sagittal sinus, with no signs of mass effect.
The lesion was homogenous, had rounded well-defined margins
and showed homogenous enhancement. Next to the lesion, at a
distance of 1 cm, there was an area of increased attenuation sur-
rounded by a hypodense ring (Fig. 1). The diagnosis was sponta-
neous intracerebral haematoma in the vicinity of a meningioma
and this was confirmed by an MRI (Fig. 2). Angiography showed
the blood supply to be coming from the right external carotid ar-
tery, relative stenosis of the superior sagittal sinus caudal to the
meningioma and a congested bridging vein (Fig. 3).
The patient was immediately taken to the operating room. Via a

right parieto-occipital craniotomy the meningioma was totally re-
moved, along with the overlying dura. No invasion of the superior
sagittal sinus was noted. The haematoma adjacent to the tumour

was aspirated through a separate small cortical incision. Histolog-
ical examination showed endotheliomatous meningioma with sites
of atypia. Although no abnormal vasculature was noted, there
were several sites of infarction and necrosis. The recovery was
uneventful and the patient was discharged with a Glasgow Out-
come Score of 5. At six months follow up, she had a normal neu-
ro-behavioural examination and no systemic abnormalities.

DISCUSSION

Haemorrhage has been reported as an initial presenting symptom
in 3.9% of all intracranial neoplasms and usually occurs within the
tumour.5 It mostly occurs in gliobastoma multiform, metastatic tu-
mours (melanoma, hypernephroma and choriocarcinoma), germ
cell tumours, oligodendrogliomas and pituitary adenomas.6 In
contrast, spontaneous intracranial haemorrhage as initial presenta-
tion for meningiomas, even though reported, is less frequent, de-
spite the fact that these are usually vascular tumours.1,3,4,7–9 The
incidence is 1.3% of all meningiomas,2 with parasagittal, intraven-
tricular or convexity meningiomas having a higher incidence of
spontaneous haemorrhage than those located elsewhere.8 The
commonly reported site of haemorrhage from meningiomas is
the subarachnoid space, followed by intratumoural and intracere-
bral haemorrhage.1

The histological type of meningioma has been reported to play
an important role in the occurrence of haemorrhage. Several
authors have suggested that the bleeding potential is higher in
angioblastic and malignant meningiomas.8,10,11 In cases of
angioblastic meningioma the newly formed tumour vessels have
thin walls, thus are fragile and bleed easily. For malignant menin-
giomas, the mechanism is assumed to be invasion of vessels,
endothelial proliferation with weak vascular walls or obstruction
of a vessel lumen leading to infarction, necrosis and bleeding.1

Kohli and Crouch8 through, reviewing 45 cases of spontaneous
intracranial haemorrhage in meningiomas, indicated that the
endotheliomatous type of meningioma accounted for the majority

Fig. 1 Enhanced CT scan, showing a parasagittal homogenous high-density

meningioma and a cortical parietal haematoma.
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of reported cases. A possible explanation, as reported by Lazaro
et al.,12 is the presence of more than one tissue patterns within this
subtype, confined to compartments in the tumour, that include
areas of increased vascularity with thin-walled vessels. In the re-
ported case, the histological diagnosis was endotheliomatous men-
ingioma with sites of atypia. There were several sites of infarction
and necrosis but no abnormal or thin-walled vessels were noted.
This finding does not contradict previous reports, since the bleed-
ing occurred at a distance and not within or directly associated
with the tumour.

The exact mechanism of haemorrhage is not fully understood
despite several hypotheses. The most common is the rupture of
newly formed tumour vessels or direct peritumoural vascular ero-
sion.10,13,14 This hypothesis is based on the presence of abnormal
vessels, a histological finding not reported in every case. A second
hypothesis is that rapid growth of the tumour leads to intratumo-
ural necrosis, direct breakdown of tumour vessels and haemor-
rhage.15 A rapidly growing tumour may imply a malignant
meningioma, but this is not the case in the majority of reported
cases. Furthermore, there is no objective evidence of tumour ves-
sel structural failure caused by necrosis.4 Third, Okuno et al.1 sug-
gested that mechanical stretching and distortion of cortical
bridging veins by a growing tumour may cause haemorrhage.
For this mechanism, the site of haemorrhage would be mainly
the subdural space and not the parenchyma, but Martinez-Lage
et al.9 reported that of 57 meningiomas with spontaneous haemor-
rhagic onset, in only 10 the haemorrhage was located subdurally.
Fourth, El-Banhawy et al.16 proposed that the development of
most meningiomas in the vicinity of meningeal and cerebral ves-
sels and dural venous sinuses leads to thrombosis or obstruction or
vessels with resulting oedema, ischaemia, necrosis and haemor-
rhage. Likewise, Renowden et al.6 suggested that falcine menin-
giomas, in a close association with the sagittal sinus, which they
tend to invade and occlude, may cause venous hypertension and
haemorrhage.
Thus, one may expect a higher incidence of spontaneous bleed-

ing from meningiomas than is reported. In another hypothesis,
extensive intratumoural infarction has been implicated. Kim
et al.4 in a series of three patients and a review of other reported
cases, found tumour infarction to be common. They suggested that
rapid tumour growth and other predisposing events such as throm-
bosis, oedema and vessel erosion would eventually result in
infarction. Progression of the infarction would increase intratumo-
ural pressure and lead to rupture of peritumoural vessels. Finally,
other proposed mechanisms include seizures, intratumoural coag-
ulopathy, trauma and malignant transformation.12,13

Despite the many theories, it is impossible to explain the vari-
ous patterns of haemorrhage described in the literature, so the
definitive cause of bleeding remains unclear. It is possible that a
combination of these mechanisms operates in each case. In our pa-
tient, the haematoma occurred within the parenchyma, but at a dis-
tance of 1 cm from the tumour. Even though there was no major
venous invasion or obstruction, development in direct contact with
the superior sagittal sinus, combined with the presence of several
sites of infarction and necrosis, within the tumour, led us to con-
clude that the haemorrhage was a result of cerebral venous hyper-
tension. We concluded that the haemorrhage was a combination of
long-term venous compression and congestion and structural
change in small intraparenchymal veins in the vicinity of the tu-
mour, which became fragile. The prognosis of these patients is
generally poor, and approximately 50% of them will die, regard-
less of haemorrhage type.1 The factors responsible for this high
mortality have not been precisely identified. However, most fre-
quently associated with a grave outcome is poor clinical status
at onset.1 In the case reported, the good initial neurological status
(admission GCS of 13), combined with the small size of the haem-
atoma, the absence of mass effect and the rapid tumour excision
and evacuation of the haematoma before irreversible damage
had occurred, led to a good outcome.

CONCLUSIONS

Spontaneous peritumoural intracerebral haemorrhage as an initial
presentation of meningiomas is uncommonly reported in neuro-
surgical literature and although rare, should be considered in the

Fig. 3 A digital subtraction angiography, showing a typical meningioma

blush and superior sagittal sinus stenosis. Tumour blood supply is from the

occipital branch of the right external carotid artery.

Fig. 2 T1-weighted brain MRI with gadolinium enhancement, showing both

the meningioma and the intracerebral haematoma.
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differential diagnosis of intracranial haemorrhage. In a patient
with a meningioma, it is imperative that the surgeon distinguishes
whether haemorrhage has resulted from the adjacent tumour, or is
the result of other causes such as head trauma, arterial hyperten-
sion, drugs, or coagulopathy. Treatment should aim at evacuation
of the haematoma with simultaneous total excision of the tumour.
The operation should be performed as soon as other causes
have been excluded and before irreversible brain damage has
occurred.
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Summary A review of the literature reveals only a few cases of

spinal subdural empyema. Etiologies of spinal subdural empyema

include hematogenous spread from skin lesions, systemic sepsis,

direct spread from spinal osteomyelitis and complications of dis-

cography. However, in this report, we describe a patient who

developed spinal subdural empyema following several cervical

acupuncture sessions. Operative treatment with adequate laminec-

tomy, removal of abscess, and copious irrigation resulted in good

recovery. Microbiologic culture study of pus obtained at surgery was

positive for Staphylococcus aureus. The need for sterilization pro-

cedures for acupuncture is emphasized and a brief review of the

relevant literature is presented.
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INTRODUCTION

Acupuncture is a very popular treatment modality used by pa-
tients with chronic painful musculoskeletal disorders in Asian
countries. There are, however, few well-designed studies of its
benefits. Regardless of the efficacy of acupuncture, its associated
complications and its mechanism for pain relief remained an is-
sue of debate.1 In this report, we describe a patient with a cer-
vical spinal subdural empyema that developed following
acupuncture in the posterior nuchal region and in whom surgical
decompression and copious irrigation, followed by adequate anti-
biotics treatment resulted in a favorable outcome. To the best of
our knowledge, no other cases of spinal subdural empyema after
acupuncture have been previously reported in the English-lan-
guage literature. Although the need for skin disinfection before
insertion of an acupuncture needle is controversial, we contribute
this case to emphasize the importance of sterilization procedures
for acupuncture.

CASE REPORT

A 44-year-old man had suffered from chronic nuchal and sub-
scapular pain for months and underwent cervical acupuncture
for treatment of those symptoms 4 weeks before admission. The
patient had no history of diabetes mellitus. The acupuncture had
been conducted for several sessions in the cervical paraspinal
and medial scapular region at a private acupuncture clinic. After
the last session of acupuncture, the patient experienced new radi-
ating pain to the left upper extremity. During the 2 weeks follow-
ing the acupuncture sessions, the patient began to experience left
elbow soreness and weakening of left-hand grip strength. Progres-
sive left hemiparesis involving the upper and lower limbs, radiat-
ing pain to the back and buttocks subsequently developed. The
patient had intermittent fever and one episode of chills during
the week before admission.
At the time of admission, neurological examination revealed

weakness of left upper limb and spastic paraparesis. Left hemifa-
cial hyperhidrosis was noted. There was no localized tenderness
on the neck. The WBC count was 8230/mm,3 with 80.9% seg-
mented neurotrophils. Cultures of blood drawn on admission were
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