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Brain Tumor

Arise from the normal constituents of the brain and its coverings (meninges)
All brain and other CNS

Malignant
29.7%

Non-malignant
70.3%

Malignant Nonmalignant
All other malignant
; 13% All other nonmalignant
TuTors of meninges Neuroepithelial tumors 7.2%
214% (incl. non-malignant glioma)~_
Lymphomas and 2.9% <
hemopoietic neoplasms
6.6% Glioblastoma ~~ hi=® Sheath tumors, 3
48.6% <179, Men:)gloma
Other gliomas 53.9%
17.9%
Pituitary tumors
Diffuse/anaplastic astrocytoma 24%

11.8%
Brain and other central nervous system tumor statistics, 2021




Difference

Malignant tumors Benign tumors can
are cancerous and |grow but do not
can spread rapidly |spread.

Into other parts of

the brain, sending

cancerous cells into

surrounding tissue.
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incidence: children: intracranial 40% are tl(;l ;La)étle:gggé
S>-13 cases per ~ 2-4 cases per tumors are metastases S A e

100,000 100,000 supratentorial posterior fossa

N | | | | A
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CT is the screening tool for initial
identification of a potential mass and then
evaluating complications such as

MRI is the mainstay of tumor evaluation,
used to

hemorrhage,
assess tumor type,

edema,

mass effect, tumor progression,

hydrocephalus,

and herniation. tumor detalils.
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Emergency condition (clinical)

Acute neurological deterioration [life-threatening decrease in

GCS or functional deterioration (motor or visual function)]

Significant midline shift in Brain CT-Scan ( < 1cm)

The response to medical therapy trial to decrease ICP is either

unexpected or failed

The tumor mass is the main cause of deterioration:

. vy

« Strong indication: tumor size maximum diameter > 4 cm or tumors that involve or
compress the temporal lobe

* Relative Indication: haemorrhagic tumors

Clinical presentation and epidemiology of brain tumors firstly diagnosed in adults in the
Emergency Department: a 10-year, single center retrospective study, 2017



Emergency condition (radiology)




Clinical - Radiology Emergencies

carcinomatous

meningitis

Hydrocephalus

Haemorrhagic




Brain tumor emergencies

Directly related to the tumor

p
Related to radiation therapy

Related to surgical procedure
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Directly related to the tumor



Brain (cerebral) herniation

life-threatening condition that
requires prompt diagnosis




Clinical Information

Type of and Neurologic Syn- Anatomic Direction of  Displaced Struc-

Hernia dromes Landmarks Mass Effect ture(s) Indirect Signs

Subfalcine Anterior cerebral Midline, falx Medial and Cingulate gyrus Dilatation of
artery syndrome cerebri, cingu- anterior, and CC contralateral

ventricle due to
compression of
contralateral fo-
ramen of Monro

late gyrus, CC,  beneath falx
and Monro

foramen

Transtentorial Paralysis of third Tentorium, per- Downward Anterior: uncus Displacement,
descending nerve, compres- imesencephalic ~ from Posterior: parahip-  rotation, and
sion of PCA and cisterns supratento- pocampal gyrus, elongation of
choroidal arteries rial com- isthmus of for- brainstem
(occipital and partment, nical gyrus, and Anterior or poste-
medial temporal through anterior portion  rior: widening
infarction) tentorial of lingual gyrus of contralateral
incisura Central: dienceph-  ventricular atri-
alon, midbrain, um and temporal
and pons horn
Central: hydro-
cephalus
Transtentorial Manifestations of in- Tentorium, Upward from Superior cerebel- Obliteration of
ascending creased ICP, brain-  superior posteri- lar hemispheres ipsilateral per-
stem and cerebellar  cerebellar and or fossa and vermis, imesencephalic
compression quadrigeminal through superior and and contralateral
PCA and SCA com- cisterns tentorial inferior colliculi,  crural cisterns
pression (occip- incisura midbrain Anterior displace-
ital cerebral and ment of brain-
superior cerebellar stem, hydro-
infarction) cephalus
Tonsillar Manifestations of Foramen mag-  Downward Cerebellar tonsils Effacement of per-
brainstem and num (McRae through Pons imedullary CSF
cerebellar com- line) foramen Medulla through foramen
pression Cerebellar tonsil magnum magnum

Obliteration of cis-
terna magna and
fourth ventricle

Vertical orientation
of folia of tonsil

PICA compression
(posterior infe-
rior cerebellum,
inferior cerebellar
vermis, and lateral
medulla infarction)

Common Cerebral Herniations

Cingulate
Herniation

Effacement of
the lateral
ventricle

Transtentorial
Uncal
Herniation

Tentorium

Tonsillar
herniation

Types of Cerebral Herniation and Their Imaging Features, 2019



Extracranial
hernia




Complications

compress cranial
nerves and

vessels causing
haemorrhage or
iIschemia

obstruct the
normal circulation
of cerebrospinal
fluid, producing
hydrocephalus




Subfalcine herniation

most common cerebral herniation pattern

generally caused by unilateral frontal, parietal or temporal lobe disease
that creates a mass effect with medial direction of the ipsilateral
cingulate gyrus beneath the free edge of the falx cerebri due to raised
intracranial pressure




Septum pellucidum Subfalcine Herniation Ipsilateral anterior

displacement cerebral artery stroke

Cingulate gyrus
displacement




Complication

ACA territory infarct due to
compression of ACA
branches, specifically the
pericalossal artery

focal necrosis of the
cingulate gyrus due to
direct compression against
the falx cerebri




> 15 mm
-> poor

outcome




Trans tentorial herniation

type of brain herniation broadly divided into two

major types based on the direction of herniation:

» downwards due to supratentorial mass effect
» upward due to infratentorial mass effect




Bilateral Uncal Herniation

Normal
cuadrigeminal
cystern

e TR VAP . -

Obliteration of bilateral ™~
| cerebellopontine angle
i, |




Downward trans tentorial herniation

unilateral or asymmetric

mass effect

* predominantly anterior (uncal
e DErNIAtion)

* posterior (posterior
parahippocampal gyrus and
anterior part of the lingual gyrus )

Anterior and posterior
— herniation can occur
separately or together

Symmetric or severe mass
effect resulting in downward
displacement of the
thalami and midbrain

.

foramen magnum J

falx cerebri

tentorium
cerebelli
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Complication

due to shearing of

basilar artery
perforator branches

of the
posterior cerebral
artery territory

due
to obstruction of the
cerebral agueduct




Upward trans tentorial herniation

@ situation where space-occupying lesions in the posterior cranial fossa
cause superior displacement of superior parts of the cerebellum through
the tentorial notch




Radiographic features

flattening or reversal
of the smile-shaped

quadrigeminal
cistern

"spinning top"
appearance of
midbrain due to
bilateral
compression of the
posterior aspect of
the midbrain

may be associated
with an infarct in the
territory of posterior
cerebral and
superior cerebellar
arteries due to
arterial compression

hydrocephalus as
the result of the
pressure of the

cerebellum on the

cerebral aqueduct



Tonsilar Herniation

@® characterized by the inferior descent of the cerebellar tonsils below the foramen
magnum >3 mm .
@® Clinically, the presence of tonsillar herniation is often called coning.

falx cerebri Tonsilar Herniation

tentorium
cerebelli
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Carcinomatous Meningjitis

|
Metastatic involvement of the leptomeninges occurs in approximately 8% of cancer patients |
Z

S
i
>> Ca Mamma
\ y)
*lung,
emelanoma,
*non-Hodgkin lymphoma,
eleukemia

| Up to two-thirds of patients with carcinomatous meningitis may demonstrate abnormal findings at
contrast material-enhanced MR imaging

«linear or nodular enhancement of the sulci,

scisternal spaces, and ventricles with associated effacement;
«diffuse or asymmetric nodular enhancement;
*hydrocephalus;

cranial nerve enhancement




> - i :
Carcinomatous meningitis represents advanced-stage disease
and usually has a dismal prognosis.



Related to Radiation Therapy

ll Vascular anomalies | Secondary neoplasm



Cerebral Radiation Necrosis

can occur when radiotherapy is
used to treat primary CNS
tumors, metastatic disease, or
head and neck malignancies

radionecrosis refers to necrotic
degradation of brain tissue
following intracranial or
regional radiation

usually seen from 2 to 32
months after therapy, with 85%
of cases occurring within 2
years




Related to Surgical Procedure




Cases




Female, 60 YO ; acute cephalgia; midriasis, acute visual defisit







Female ; 33 YO: Chronic
progressive headache
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emale, 4 YO, acute DOC
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Take Home Messages

Emergencies
situation In
brain tumor -2
Life-threatening
conditions

Radiologist
should always
be aware of this
possibility of
emergencies
Imaging
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