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A subdural haematoma (SDH) is a frequently encountered pathology seen on an emergency
room computed tomography (CT) head scan. An extra-axial crescentic density along the
convexity of the brain or within the interhemispheric fissure is generally thought to represent
a SDH; however, SDHmimics are known to occur in nature, and can be broadly classified under
the subcategories of normal anatomy, artefacts, tumour, inflammation, infection, ischaemia,
trauma, and iatrogenic. Understanding the typical characteristics of a SDH, knowledge of
normal anatomy, close inspection of the morphology of the subdural process, changes to the
adjacent structures, and rigorous attention to clinical details may reveal subtle clues that
distinguish a true SDH from a mimic. This is crucial in appropriately directing clinical man-
agement. This review amalgamates most of the rare subdural processes that have been re-
ported to mimic SDH, and discusses the imaging and clinical features that help to differentiate
between them. This topic is highly valuable for radiology trainees, general radiologists, and
emergency room physicians, and may serve as a refresher for the practising neuroradiologist.

� 2019 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
Introduction

A subdural haematoma (SDH) is a common entity
encountered on an emergency room computed tomography
(CT) scan; however, there are many mimics of SDH and it
may be challenging to distinguish these from a true SDH.
Understanding the typical characteristics of a SDH, knowl-
edge of normal anatomy, close inspection of the
morphology and neighbouring structures of the subdural
process, and rigorous attention to the clinical details may
reveal subtle clues that distinguish the two, as the correct
diagnosis is essential in the subsequent management of
tment of Diagnostic Radi-
Road, Singapore 169608,

m).

Published by Elsevier Ltd. All righ
these patients.1 This review will outline some of the
commonly encountered SDH mimics, which can be cat-
egorised into the following groups: normal anatomy, arte-
facts, tumour, inflammation/infection, ischaemic and
trauma/iatrogenic (Table 1).
Subdural haematoma

A SDH is a misnomer, as it actually refers to a collec-
tion of extra-axial blood accumulating in the inner most
layer of the dura, termed the border cell layer (Fig 1). A
true subdural space does not exist. The border cell layer is
a region of structural weakness in which blood can
accumulate within and dissect along.2 SDHs are usually
traumatic in nature and result from the stretching and
tearing of cortical veins linking the cerebral cortex and
the dural sinuses.3
ts reserved.
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Table 1
Differentials for dural based lesions that mimic subdural haematomas.

Mimicker subgroup Pathology

Normal anatomy and
artefacts

Sphenoparietal sinus
Prominent transverse sinus
Frontal lobe extending into the middle
cranial fossa
Cerebellar flocculus
Beam-hardening artefact
Motion artefact

Tumours Lymphoma
Metastases
Granulocytic sarcoma
Meningioma
Solitary fibrous tumour

Ischaemic Hypoxic ischaemic injury
Infection/inflammatory Hypertrophic pachymeningitis

Empyema
RosaieDorfman disease

Traumatic/iatrogenic Epidural haematoma
Subdural hygroma
Intracranial hypotension
Post-shunt meningeal fibrosis
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On axial imaging, a SDH classically appears as a smoothly
marginated crescent-shaped extra-axial collection over-
lying the cerebral convexities (Fig 2a,b).4 SDHs demonstrate
marked heterogeneity in appearance on imaging due to
differing proportions and mixtures of clotted blood,
Figure 1 Schematic diagram demonstrating the brain and its cover-
ings. A SDH occurs in the inner most layer of the dura, termed the
border cell layer. A true subdural space does not exist.
unclotted blood, and bloody and clear cerebrospinal fluid
(CSF).2 The appearance of SDHs on unenhanced CT and
magnetic resonance imaging (MRI) further varies with
evolution of the haematoma (Fig 2c,d). This differs from that
of intra-parenchymal haematomas due to the lack of a
bloodebrain barrier in the subdural space, thereby resulting
in differing rates of haemosiderin clearance into the chronic
phase.5 These imaging features are summarised in Table 2. A
SDH should not show central post-contrast enhancement
on either CT or MRI.

SDHs may cross calvarial sutures but rarely cross the
midline, typically residing in the supratentorial region
along the cerebral convexity. They can also extend along
either the falx cerebri and/or tentorium cerebelli.6,7 In a
study of 309 patients, 93% SDHs occurred in the parietal
region, 88% in the frontal region, and 34% in the occipital
region.8 SDHs can, yet less commonly, extend inferiorly past
the level of the Sylvian fissure.7 They rarely occur in the
posterior cranial fossa adjacent to the cerebellar
hemispheres.9

Normal anatomy and artefacts mimicking
subdural haematoma

Normal anatomical structures can be potentially
mistaken for SDHs when there is lack of familiarity with the
varied appearances of normal venous and lobar anatomy.

Prominent venous sinuses

A prominent and slightly hyperdense transverse
venous sinus may be mistaken for a SDH along the ten-
torial leaflets (Fig 3a). These sinuses can be particularly
pronounced when haematocrit levels are raised.10

Prominent sphenoparietal sinuses may also be mistaken
for acute SDH along the anterior aspect of the middle
cranial fossae (Fig 3b,c). These normal structures can be
quite engorged, yet understanding that a normal venous
sinus lies in this region will aid in avoiding this pitfall.
Furthermore, when SDHs occur in the middle cranial
fossa, they are typically along the lateral border of the
temporal lobe, rather than along its anterior rim. If
further confusion persists, a contrast-enhanced exami-
nation showing homogeneous central enhancement will
confidently distinguish these normal venous sinuses
from SDHs.

Prominent cortical veins

Prominent cortical veins may mimic slivers of SDH when
seen on isolated sections of a CT head images. On orthog-
onal projections, these structures will demonstrate the
tubular, tortuous nature of the vessel, and their communi-
cation with the dural venous sinuses (Fig 3d,e).11

Frontal lobes and cerebellar flocculus

Frontal lobes extending posteriorly into the middle
cranial fossa may occasionally appear to be an “extra-



Figure 2 Appearance of SDHs on CT and MRI. Patient 1: a 71-year-old woman presenting after a fall with head injury. (a,b) Unenhanced axial and
coronal CT head images demonstrate SDHs of varying ages over the cerebral convexities (white arrows), interhemispheric fissure (short black
arrow) and tentorial leaflet (long black arrow). Note the smooth crescentic shape of the SDHs, which cross suture lines. Patient 2: a 55-year-old
woman had a MRI head performed for investigation of headache. (c,d) Axial T1-weighted and T2-weighted images showing high T1 and mixed
T2 signal, compatible with a mixed early to late subacute SDH overlying the left cerebral convexity.

Table 2
Typical imaging appearances of a subdural haematoma (SDH) at different stages of evolution on computed tomography (CT) and magnetic resonance imaging
(MRI).

Chronicity of bleed CT6 MRIa,5,63

T1-weighted images T2-weighted images

Hyperacute (24 h)
Hyperdense (60e80 HU; decrease 1.5 HU per day)

Low signal/isointense High signal
Acute (24e48 h) Low signal/isointense Low signal
Subacute (2e7 days)

Varying density; remains mostly hypodense relative to grey matter
High signal Low signal

Late subacute (7e14 days) High signal High signal
Chronic (>21 days) Hypodense relative to grey matter Low signal/isointense High signal

a The signal intensity of SDHs on MRI as described in this table is relative to grey matter. Note also that the appearance of evolving SDH on MRI differs from
that of intra-parenchymal haematomas due to various factors, including the lack of a bloodebrain barrier in the subdural space resulting in differing rates of
haemosiderin clearance in the chronic phase, and tendency to rebleed.5 Note that varying mixtures of CSF, clotted blood, and unclotted blood may be present
within a SDH at any point in time.2
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axial lesion” (Fig 3f). Likewise, the nodular appearance
of the cerebellar flocculus as it protrudes off of the main
body of the cerebellum can be mistaken for an extra-
axial process (Fig 3g).12 Careful inspection showing the
presence of greyewhite matter differentiation within
the “lesion” will aid in avoiding this pitfall.



Figure 3 Normal anatomy that mimics SDH. Patient 1: a 49-year-old man presenting with vertiginous giddiness. (a) Unenhanced axial CT brain
image demonstrates a prominent right transverse sinus, which mimics the appearance of a SDH (white arrow). His haematocrit value was raised
at 57.8% (normal range 38e52%). Patient 2: a 20-year-old man presenting with headache for three months. (b) Unenhanced axial CT head image
shows extra-axial crescentic densities along the anterior aspect of the middle cranial fossa (white arrows). (c) Homogeneous enhancement is
noted on the post-contrast enhanced images (white arrows). This is a typical location for the sphenoparietal venous sinus, which should not be
confused for a SDH. Patient 3: a 75-year-old man had a CT head scan performed after sustaining a head injury. (d) Unenhanced axial CT head
image demonstrates an extra-axial hyperdensity within the right temporal fossa, which appears to be an acute SDH (white arrow). (e) The
orthogonal coronal projection shows this lesion corresponds to a prominent cortical vein (white arrow). Patient 4: an 86-year-old woman
presenting with head injury after a fall. (f) Unenhanced axial CT head image shows the frontal lobes extending posteriorly into the middle cranial
fossa bilaterally (white arrows). The presence of grey and white matter differentiationwithin the “lesion” can be confidently attributed to normal
brain cortex. Patient 5: an 18-year-old presenting with new-onset headache. (g) Axial CT head image shows the cerebellar flocculus along the
petrous face of the temporal bones (white arrows). Familiarity with normal anatomy will avoid mistaking this for an extra-axial process.
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Artefacts

Beam-hardening occurs when lower-energy photons in
an X-ray beam during CT are absorbed more rapidly than
the higher-energy photons as they pass through an object.13

This can result in streak artefacts along the inner surface of
the bony calvarium, whichmaymimic SDH, especially along
the anterior cranial fossa (Fig 4a).13 Beam-hardeningmay be
minimised by using filtration, calibration correction, and
beam-hardening correction software. Patient motion can
cause misregistration artefacts, which usually appear as
shading or streaking in the reconstructed image, whichmay
also mimic SDH (Fig 4b).13

Tumours

Lack of a clear trauma history, persistence or growth on
follow-up imaging, and a nodular appearance of the sub-
dural process may be red flags that a dural tumour may be
present. If uncertainty persists, a contrast-enhanced ex-
amination or MRI may clinch the diagnosis.14,15

Lymphoma

Central nervous system (CNS) lymphomas consist of two
major subtypes: primary CNS lymphomas and secondary
CNS lymphoma from a systemic source. Lymphomas that
mimic SDH tend to be primary lymphomas arising from the
dura.1Primary dural lymphomas make up <1% of all CNS
lymphomas with mucosal associated lymphoid tissue
(MALT) lymphomas being the most common; the
remainder are high-grade diffuse large B-cell
lymphomas.16,17

Secondary lymphomas are overall more common than
primary CNS lymphomas. Secondary dural lymphomas
occur by direct spread from the bones of the skull, or in
continuity with meningeal deposits that spread via the
cranial nerves.18 Approximately two-thirds of patients show
leptomeningeal involvement, and one-third have paren-
chymal disease.19

Similar to SDH, CNS lymphomas are hyperattenuating on
CT (Fig 5a).16 On MRI, they are isointense to hypointense on
T2-weighted images and demonstrate restricted diffusion
due to dense cell packing. Central enhancement on post-
contrast images and vasogenic oedema is frequently seen
(Fig 5b,c).16 The associated leptomeningeal enhancement
may be more apparent on MRI.18
Metastases

Dural metastases result from contiguous extension of
adjacent skull metastasis or via direct haematogenous



Figure 4 Artefacts that mimic SDH. Patient 1: a 62-year-old woman had a CT head scan done to follow-up on a subarachnoid haemorrhage. (a)
Unenhanced coronal CT head image demonstrates beam-hardening artefact mimicking a subdural haemorrhage along the frontal convexities
(white arrow). Patient 2: a 49-year-old woman presenting with head injury. (b) Unenhanced axial CT head image demonstrates motion artefact
mimicking a subdural haemorrhage along the frontal convexity (white arrow). Blurring of the bone and brain parenchyma will help in diag-
nosing motion artefact.
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spread to the dural vasculature. They most commonly arise
from a primary prostate malignancy (19.5%), followed by
breast (16.5%), lung (11%), and stomach malignancies
(7.5%).20 Melanoma, renal cell carcinoma, and gastric car-
cinoma also have been known to cause dural metastases,
albeit rarely.16

Duralmetastases with superimposed SDH have also been
known to occur in 15e40% of cases, either secondary to
rupture of tumour vessels or rupture of dural vessels from
increased intracranial pressure.20 Dural metastases are
frequently solitary and may present as linear dural thick-
ening, nodular lesions or as an extensive en plaque subdural
tumour (Fig 5d).16,21,22 Vivid enhancement on post-contrast
images is often seen. In contrast to simple SDHs, adjacent
bony involvement may be present. The nodular margins of
the tumour may be more apparent on MRI (Fig 5e,f). Similar
to meningiomas, dural metastases may have an enhancing
dural tail.16,18
Meningioma

A meningioma is the most common intracranial
neoplasm and most common extra-axial mass, accounting
for 30% of adult intracranial neoplasms. They are non-glial
neoplasms that originate from the meningocytes or arach-
noid cap cells of the meninges.23,24 Meningiomas may
manifest as expansile extra-axial masses with a wide dural
attachment, or as en plaque dural tumour. They commonly
occur along the falx, parafalcine region, cerebello-pontine
angle, and planum sphenoidale.23

CT demonstrates roughly 60% of meningiomas to be
hyperdense (Fig 5g), while 20% demonstrate calcification.
Adjacent bony changes such as hyperostosis and osteolysis
have been reported in up to 40% of cases, distinguishing
them from SDHs.24 A rare meningioma subtype, the
intraosseous meningioma, may cause sclerotic expansion of
the inner and outer tables of the calvarium.23

The vast majority will demonstrate intense homoge-
neous post-contrast enhancement (Fig 5h,i), and can be
associated with peri-lesional vasogenic oedema.23,24 A
meningioma can show a “cleft sign”, whereby CSF, hypo-
intense dura or marginal blood vessels are trapped between
the lesion and the underlying brain parenchyma.24

Furthermore, enhancement of the dura trailing off away
from the lesion in a crescentic fashion (dural tail) can
typically be seen on MRI.23
Granulocytic sarcoma

Granulocytic sarcomas, also known as chloromas, are
rare extramedullary tumours comprised of leukaemia
myeloid precursors, occurring most commonly in patients
with acute myelogenous leukaemia (46.3%).25,26 They can
also be seen in patients with chronic myelogenous
leukaemia or other myeloproliferative diseases such as
myelofibrosis with myeloid metaplasia, hypereosinophilic
syndrome, or polycythaemia vera.27 A chloroma will
develop in 2.5e9.1% of patients with acute myelogenous
leukaemia, which is five-times more frequent than chronic
myelogenous leukaemia patients.28 These solid tumours of
myeloid lineage were initially termed chloromas because of
their greenish hue from their inherent myeloperoxidase
enzyme. Most occur in patients <15 years of age, and their
presence is important as they can portend an impending
blast crisis.29 Potential sites of involvement include the CNS,
bone, subcutaneous tissues, genitourinary system, lymph
nodes, orbits, and skin.25,27 In the CNS, they are thought to
arise from dural and subarachnoid veins and surrounding
adventitia, and are contiguous with the meninges or



Figure 5 Tumours that mimic SDHs. Patient 1: a 55-year-old woman presenting with headache. (a) Unenhanced axial CT head image dem-
onstrates a lobulate hyperdense extra-axial lesion along the right cerebral convexity, which was initially interpreted as a SDH. (b,c) Pre- and
post-contrast T1-weighted axial MRI images show that the lesion demonstrates vivid homogeneous post-contrast enhancement. The patient
underwent a biopsy of the lesion, and the final histological diagnosis was that of extra-nodal marginal zone B-cell lymphomawith florid reactive
plasmacytosis. Patient 2: a 61-year-old man with a history of metastatic prostate carcinoma presenting with slurred speech and facial asym-
metry. (d) Unenhanced CT head axial image demonstrates a crescent-shaped isodense extra-axial lesion along the right cerebral convexity which
appears to be a SDH (white arrows). (e,f) On the post-contrast T1-weighted axial and coronal MRI images, this lesion is noted to demonstrate
vivid post-contrast enhancement. Note that the lesion now clearly demonstrates lobulate borders, which is not well seen on CT. The findings
represent dural metastasis along the right cerebral convexity. Patient 3: a 72-year-old woman presenting with an unwitnessed fall and left
lower-limb weakness. (g) Unenhanced axial CT head demonstrates hyperdense thickening of the right tentorial leaflet, suggestive of a SDH
(white arrow). (h,i) Pre- and post-contrast T1-weighted axial MRI images show diffuse enhancement of this process with associated dural tail
(white arrows). The findings represent a meningioma along the right tentorial leaflet with contiguous extension into the cavernous sinus.
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ependyma.28 Prognosis is dismal, with median survival
rates of 7.5 months.29

CNS granulocytic sarcomas more often occur along the
meninges than within the brain parenchyma. When seen
on CT, they are usually hyperdense to brain parenchyma,
and on MRI, they are hypointense or isointense on T1-
weighted images, and heterogeneously isointense or
hyperintense on T2-weighted images.27,28 Homogeneous
post-contrast enhancement, oedema and mass effect can
often be seen.25,28

Solitary fibrous tumour

Solitary fibrous tumours, previously known as hae-
mangiopericytomas, are rare, highly vascular, dural-based
tumours of mesenchymal origin. They have a peak in the



M. Lim et al. / Clinical Radiology 74 (2019) 663e675 669
fourth to sixth decades of life, and typically arise from the
musculoskeletal system, retroperitoneum, head, and
neck.30,31 When primary CNS solitary fibrous tumours
occur, they have the unusual ability to metastasise through
the bloodebrain barrier into the systemic system. Lung and
bone are common sites of metastases.31 Furthermore, soli-
tary fibrous tumours are notorious for their ability to recur
locally or distantly in up to 50% of cases, despite repeated
surgical excisions.31 Given their extra-axial nature, they are
commonly misinterpreted as meningiomas on imaging and
are potential mimics of SDH. Prominent flow voids within
the mass, indicating their highly vascular nature, as well as
adjacent bony erosion, are some radiological signs that
distinguish these types of tumours.16,31
Ischaemia

Hypoxic ischaemic injury

Hypoxic ischaemic injury (HII) occurs as a consequence
of global hypoxaemia or hypoperfusion, often secondary to
a cerebrovascular accident or acute myocardial infarction,
and manifests neurologically as diffuse cerebral oedema.
Although the finding of pseudo-subarachnoid haemorrhage
has been reported widely in patients with HII, there have
also been isolated reports of apparent high-density areas
along the falx and the tentorium cerebelli mimicking SDH
(Fig 6).32 The pathophysiology for this “pseudo-SDH”
appearance has not been specifically explained in the
literature. The authors postulate that it may be similar to
the pathophysiology of pseudo-subarachnoid haemor-
rhage: engorgement of the superficial veins (due to
Figure 6 A CT head was performed in a 78-year-old man 3 days post-
pulseless electrical activity (PEA) collapse with poor neurological
recovery. Unenhanced axial CT images demonstrates abnormal
thickening of the posterior interhemispheric falx, mimicking an acute
SDH (white arrow). Note that there is diffuse cerebral oedema and
loss of greyewhite differentiation. The conglomeration of findings is
from HII.
compromise of venous drainage from compression of the
dural sinuses) and relative hypo-attenuation of the brain
parenchyma results in seemingly high-density areas along
the falx and tentorium on CT that mimic SDHs.33,34

In distinction with isolated SDH, HII results in diffuse
cerebral oedema with sulcal effacement. CT may show loss
of greyewhite differentiation and decreased bilateral basal
ganglia attenuation. In severe cases, a “reversal sign” may
be present whereby diffusely decreased density of the ce-
rebral hemispheres, and relative increased density of the
thalami, brainstem, and cerebellum is noted.35,36

Inflammation and infection

Hypertrophic pachymeningitis

Hypertrophic pachymeningitis is a rare form of diffuse
inflammatory disease that causes thickening of the dura
mater as well as the underlying and neighbouring lep-
tomeninges.37 It may be idiopathic in nature or may occur
secondary to inflammatory or infective causes such as
rheumatoid arthritis, syphilis, granulomatosis with poly-
angitis (Fig 7a,b), tuberculosis, IgG4-related disease
(Fig 7c,d), and carcinoma.38 Relevant clinical history and
assessment of organ systems outside of the CNS is para-
mount in distinguishing this subdural mimic from a true
SDH.

Hypertrophic pachymeningitis appears as thickened,
nodular areas of dura, typically along the tentorium, ten-
torial ridge, falx, and brain stem.37,39 The thickened dura can
appear hyperdense on CT, mimicking SDH.37 On MRI, the
thickened dura is hypointense on T1-weighted and T2-
weighted images. Marked enhancement is noted on post-
contrast images, and associated leptomeningeal enhance-
ment is common.40

RosaieDorfman disease

RosaieDorfman disease (RDD) is a benign systemic
histio-proliferative disease, causing painless massive
lymphadenopathy, fever, leukocytosis, elevated erythro-
cyte sedimentation rate (ESR), and hyper-
gammaglobulinaemia.41 It affects people of all ages, with a
predilection for males in their first and second decade of
life.42 Although histiocytes in RDD often accumulate in the
lymph nodes, several extranodal sites such as the skin,
paranasal sinuses, nasal cavity, salivary glands, eyes, and
adnexal structures have been implicated as well; in <5% of
cases, it may affect the CNS meninges or brain and spinal
cord parenchyma.43 Its aetiology is still not wholly certain,
with viral and autoimmune origins postulated in the
literature.42 In some cases, RDD may be a self-limiting
condition not requiring treatment; if CNS involvement is
noted, local mass effect may cause clinical symptoms
requiring more aggressive measures such as surgery, ra-
diation, and chemotherapy.42

On imaging, the most common CNS pattern is that of an
extra-axial, well-circumscribed, dural-based mass, which is
isodense or hyperdense on CT (Fig 7e).42,44,45 On MRI, it is



Figure 7 Inflammatory processes that mimic SDHs. Patient 1: a 47-year-old man with a history of granulomatosis with polyangiitis (GPA). (a)
Unenhanced axial CT head image demonstrates hyperdense thickening of the falx cerebri (white arrow). (b) Post-contrast T1-weighted axial MRI
image demonstrates diffuse enhancement of the interhemispheric falx (white arrow). The findings represent GPA-related pachymeningitis.
Patient 2: a middle-aged manwith history of multifocal sclerosis and retroperitoneal fibrosis presenting with headache. (c) Unenhanced axial CT
head image demonstrates hyperdense thickening of the falx cerebri, extending posteriorly to surround the superior sagittal sinus (black arrow).
(d) Post-contrast T1-weighted axial MRI image shows diffuse enhancement of the lesion (black arrow). The pachymeningeal thickening was
related to IgG4-related meningeal involvement. Patient 3: a CT head was performed for a middle-aged patient. (e) Unenhanced axial CT head
shows an extra-axial mass along the right parietal convexity (white arrow). Potential considerations included subdural haemorrhage and a
neoplastic mass. Subsequent open biopsy showed RDD. (f) Note that on MRI, the enhancement extends into the leptomeninges (white arrow),
which has been described with RDD and may be an important clue towards diagnosis.
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isointense on T1-weighted images and isointense to hypo-
intense on T2-weighted images (Fig 7f).44 In contrast to
SDH, accompanying leptomeningeal enhancement, central
lesion enhancement, and massive lymphadenopathy may
be seen.43,44,46,47 Surrounding vasogenic oedema is often
present.44

Empyema

Subdural empyemas are a neurosurgical emergency.
Most evolve from sinusitis due to direct extension from an
infected sinus and osteomyelitis, or haematogenic spread
due to retrograde thrombophlebitis. Other causes include
meningitis, otitis media, post-surgical complications, dental
infections, previous head trauma, or bacteraemic seeding of
a previous SDH.21,48

Empyemas appear as an extra-axial fluid collection,
which is isodense or hypodense on CT (Fig 8a). They
demonstrate peripheral rim enhancement secondary to
granulation tissue formation as a result of chronic infection
(Fig 8b). They are usually unilateral, but may occasionally be
bilateral. Associated paranasal sinus or mastoid disease is
frequently noted.4,21,48 Decreased greyewhite matter dif-
ferentiation of the adjacent cerebral hemisphere secondary
to cytotoxic oedema can be seen. On MRI, most, but not all,
empyemas demonstrate restricted diffusion (Fig 8c).49

Traumatic and iatrogenic

Extra-dural haematoma

Extra-dural haematomas (EDH) occur most commonly as
a result of laceration of the middle meningeal artery sec-
ondary to head trauma, and are often associated with
temporal bone skull fractures.4,50 The majority of EDHs
(85e90%) are associated with a fracture of the calvarium.4

An acute EDH typically appears as a hyperdense biconvex
extra-axial lesion on CT (Fig 9a), and does not have the
crescentic tail associated with SDH.50 In contradistinction to
Figure 8 A 33-year-old man with advanced human immunodeficiency
presenting with acute lethargy, vomiting, and headache. (a) Unenhanced
along the right cerebral convexity. (b) On the T1-weighted post-contrast a
(c) Restricted diffusion is noted on diffusion-weighted imaging. This colle
with a subdural empyema.
SDHs, EDHs do not cross suture lines (unless sutural dia-
stasis or a fracture is present), yet can cross the falx cerebri
and tentorium.4

Subdural hygroma

Subdural hygromas are an accumulation of CSF in the
subdural space. They are thought to occur as a result of
separation of the dura arachnoid interface after trauma,
presenting as small subdural fluid collections as early as 24
hours after the onset of trauma.51e54

Pure subdural hygromas manifest as extra-axial collec-
tions with density and signal similar to CSF on both CT and
MRI, respectively (Fig 9b,c); however, there have been re-
ports noting interval development of increased density
within on CT,52,53 and some hyperintense signal on fluid-
attenuated inversion recovery (FLAIR) MRI4; this is likely
related to the CSF admixed with some traumatic haemor-
rhage, accounting for lack of complete adherence to CSF
density and signal intensity on CT and MRI.2 Hygromas are
typically bilateral and most often located in the frontal or
temporal convexities.53 Similar to other subdural processes,
cortical veins will be displaced deep and pasted along the
margin of the displaced cortex; cortical veins should not
traverse the fluid collections.52

Intracranial hypotension

Intracranial hypotension is defined as CSF pressure <6
cmH2O during lumbar puncture,55,56 with normal CSF
pressure in healthy individuals being 10e20 cmH2O.57 Pri-
mary intracranial hypotension results from spontaneous
CSF leaks, while secondary intracranial hypotension results
usually from iatrogenic factors (e.g. lumbar puncture or
surgery) or over-shunting due to diversion devices or
trauma.55,58

According to the MonroeKellie hypothesis, CSF leaks
along the neuraxis lead to alterations in the equilibrium
between the volumes of intracranial blood, CSF, and brain
tissue. To compensate for the decrease in CSF volume levels,
virus (HIV) disease and known cytomegalovirus (CMV) ventriculitis
axial CT head image shows an extra-axial hypodense fluid collection
xial MRI image, the lesion demonstrates peripheral rim enhancement.
ction was drained and pus was noted at surgery. This was consistent



Figure 9 Traumatic processes that mimic SDHs. Patient 1: a 44-year-old man presenting to the emergency room after a fall from height. (a)
Unenhanced axial CT head image demonstrates a crescent-shaped hyperdensity along the left cerebral convexity (white arrows). Note the
presence of air pockets, which indicates the presence of a fracture. The findings represent an extra-dural haematoma. Note that there is also a
true sliver of acute SDH along the frontal aspect of the right cerebral convexity (black arrow). Patient 2: a 59-year-old man presenting with
headache. (b) Unenhanced axial CT head image demonstrates hypodense extra-axial collections overlying both frontal convexities. (c) On the T2
-weighted axial MRI image, these collections are noted to be the same signal intensity as CSF. Note the presence of a small vessel displaced and
pasted along the left frontal cortex (white arrow). The findings represent subdural hygromas.

Figure 10 Iatrogenic conditions that mimic SDHs. Patient 1: a 55-year-old woman presenting with headache, nausea, and vomiting. (a)
Unenhanced coronal CT head image demonstrates a hypodense collection along the right cerebral convexity, and a mixed density collection
along the left cerebral convexity. (b,c) Coronal and sagittal T1-weighted post-contrast images show diffuse pachymeningeal thickening and
enhancement (short white arrows), and a late subacute SDH along the left cerebral convexity (short black arrows). Cerebellar tonsillar herniation
(black arrow) and engorgement of the pituitary gland (long white arrow) are also noted, confirming the diagnosis of intracranial hypotension.
Patient 2: an 84-year-old woman had a follow-up CT head performed to assess for hydrocephalus after excision of an acoustic neuroma at the
cerebellopontine angle, which required insertion of a ventriculo-peritoneal (VP) catheter. (d) Unenhanced axial and coronal CT brain images
show bilateral expanded low-density extra-axial spaces mimicking chronic SDHs (white arrows). The tip of a VP shunt can be seen within the
frontal horn of the left lateral ventricle (dotted white circle). (e,f) Axial pre and post-contrast T1-weighted axial MRI images demonstrate diffuse
contrast enhancement of these extra-axial spaces (white arrows), in keeping with meningeal fibrosis.
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Table 3
Common mimics of subdural haematomas (SDHs) and tips to distinguish them from true SDH.

Pathology of mimic Post-contrast Enhancement Key distinguishing factors

NORMAL ANATOMY and ARTEFACTS
Prominent venous sinuses Yes � Location along the anterior rim of the middle cranial

fossa (sphenoparietal venous sinus)
� Hyperdense appearance may result, particularly if

haematocrit levels are raised
Prominent cortical veins Yes � Careful inspection of adjacent image sections

� Inspection of the pathology on orthogonal
projections

Frontal lobes that extend into
the middle cranial fossa

No � Careful inspection of adjacent image sections
� Presence of grey white differentiation

Cerebellar flocculus No
Beam hardening artefact No � Linear areas of streaky density arising from the dense

object, not infrequently from bone
Motion artefact No � Blurring of adjacent brain and bone

Tumours
Lymphoma Yes (associated with lack of

trauma history, persistence
or growth on follow up
imaging)

� Nodular/lobulate appearance of borders
� Involvement of adjacent structures

Metastases � Nodular/lobulate appearance of borders
� Presence of adjacent bone metastases
� Clinical history of systemic primary neoplasm
� Concurrent SDH may be present

Meningioma � Dural tail
� Cleft sign
� Hyperostosis of adjacent bone

Granulocytic sarcoma � Clinical history of systemic leukaemia
� Child or young teenager

Solitary fibrous tumour � Prominent flow voids (due to increased vascularity)
� Adjacent bone erosion

Ischaemic
Hypoxic ischaemic injury Yes � Clinical history of hypoxaemia/hypoperfusion

� Diffuse cerebral oedema
� þ/- presence of reversal sign

INFLAMMATION and INFECTION
Hypertrophic pachymeningitis Yes � Thickened, nodular areas of dura

� Associated leptomeningeal enhancement
� Clinical history of associated systemic disorder

RosaieDorfman Disease Yes � Clinical history of massive lymphadenopathy
� Possible leptomeningeal enhancement

Empyema Yes (rim-enhancement) � Presence of cytotoxic oedema in adjacent brain
parenchyma

� Associated paranasal sinus or mastoid disease
� Restricted diffusion on DWI
� Clinical stigmata of CNS infection

TRAUMA and IATROGENIC
Epidural haematoma No � Biconvex extra-axial hyperdensity

� History of trauma with calvarium fracture
� Bounded by sutures unless sutural diastasis/fracture

present
Subdural hygroma No � Extra-axial collection with a density and signal in-

tensity similar to CSF
Intracranial hypotension Yes � Inferior displacement of the brain

� Subdural fluid collections
� Pachymeningeal thickening
� Venous distention sign
� Look for accompanying ventricular shunt
� Concurrent SDH may be present

Post-shunt meningeal fibrosis Yes � Presence of a ventricular shunt
� Presence of expanded low density extra-axial spaces

on CT
� Diffuse pachymeningeal enhancement after contrast

medium administration

CNS, central nervous system; CSF, cerebrospinal fluid; CT, computed tomography.
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there is subsequent dilatation of the dural sinuses, which
can mimic SDH.55,58

Acute SDH has also been reported to simultaneously
occur in intracranial hypotension, likely as a result of
decreased CSF leading to decrease buoyant support on the
brain and increased traction and rupture of bridging cortical
veins.59

Intracranial hypotension can present with extensive
pachymeningeal thickening, which can mimic a low-
density SDH on CT (Fig 10a). The diffuse pachymeningeal
thickening and enhancement is more readily appreciated
on post-contrast MRI (Fig 10b). Concomitant true SDHs and
subdural fluid collections are not uncommonly present.55,60

Given the low intracranial pressure state, pituitary gland
engorgement, cerebellar tonsillar herniation, effacement of
prepontine and perichiasmatic cisterns and inferior
displacement of the optic chiasm have also been described
(Fig 10c).55,60 The normally concave inferior surface of the
transverse sinus can become convex in appearance, giving
rise to the “venous distension sign”.58

Post-shunt meningeal fibrosis

Fibrosis of the pachymeninges was a term that was
written about in the radiological literature in the 1980s.61 It
appears that this phrase has fallen out of favour in recent
years. According to descriptions of post-shunt meningeal
fibrosis and secondary intracranial hypotension, it appears
that these terms are equivalent, although to the authors’
knowledge, this has not been explicitly stated in the liter-
ature. As the term implies, this refers to the development of
meningeal fibrosis in patients with chronic ventricular
shunting. It is not an uncommon entity, and on CTmanifests
as an expanded low-density extra-axial space, similar in
appearance to CSF (Fig 10d), and therefore a potential mimic
for chronic subdural haematomas.62 On MRI, it appears
hypointense on T1-weighted sequences and hyperintense
on T2-weighted sequences, and demonstrates post-contrast
enhancement (Fig 10e,f).61 Indeed these extra-axial “col-
lections” have been biopsied in the past, showing fibrosis of
the meninges containing granulation tissue and collagen
deposition.61 The presence of a long-standing CSF shunt
catheter will be the tip-off that post shunt meningeal
fibrosis is present.

Conclusion

A wide range of normal and pathologic processes can
mimic SDHs. Understanding the typical characteristics of a
SDH and close inspection of the morphology of the subdural
process and changes to the adjacent bone and brain may
help in distinguishing between a true SDH from a SDH
mimic (Table 3). Clinical history can also be paramount in
this regard. There may be instances in which it may be
challenging to distinguish between these entities. In such
cases, a contrast-enhanced examination or MRI may ulti-
mately be necessary for further characterisation.

Radiologists and clinicians alike should think twice upon
encountering another “SDH” on an emergency room CT, as
making the distinction between a SDH and its mimics is
vital to appropriately directed clinical management.
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