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This review is based on a presentation given by Walter Montanera and was adabkedRéatiology

Assistantoy Robin Smithuis.
In this review a systematic approach for the analysis of a possible brain tumor isetdlescrib
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1 Introduction
Gi | i thi u

When we analyze a potential brain tumor, there are many questions that need to be answered.

Since different tumors occur in different age groups we first of all need to know the age of the patient.
Next we need to know where the lesion is locatisdt intra- or extraaxial and in what anatomical
compartment does it lie?

Is it located in thesellar or pontocerebellar region for example?

Is it a solitary mass or is there mtfitical disease?

Khi ph©n t2ch kh i u n«o tiQm Xn, c¢- rblt nhiQu c
V3 c¢c8c kh i u kh8&8c nhau x[y ra ° rc8hkei /nth-tmu'tiu” d, &
Ti JJp t heo, [cih¥mig/tt av c fthr-Ap-hcp &mt h€bng hohkhc ngo” i
phXu n”"o0?
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On CT and MR we look for tissue characteristics like calcifications, fat, cystic components, contrast
enhancement and signal intensity on T1WI, T2WI and DWI.

Most brain tumors are of low signal intensity on TIWI and high on T2WI.

Therefore highsignal intensity on T1WI or low signal on T2WI can be an important clue to the diagnosis.
Finally we have to consider the possibility that we are dealing with a lesion that simulates alikeream

abscess, M®laque, vascular malformation, aneurysnaorinfarct with luxury perfusion.

Tr°n CT v° MR, ch¥%pm! tmah€3wm!ic8k- - & HcchBinhhb®o, th"
t €hng phlfn v° ¢€ ng L, t2n hi u tr°n T1WI, T2WI
HFu hJJt c8c kh i u n«o c¢c- eo®eéngWIL, t2n hi u t hBbIf
Do L- t2n hi u c¢c€ ng L, cao tr°n T1WI hoHc t2n h
chXn Lo8n.

Cu'i c¥%ng ch¥%ung ta phli xem x®t kh[ ngtikl[g +“ghtmg t
nh€ §p xkb,rcgnfoagg dUYng mUch, ph3nh emiic m8hoba nmKinig

Analysis of a Potential Brain Tumor

- Age of the patient

- Localization
* Intra- vs Extra-axial
What Compartment
Midline crossing

- CT and MR Characteristics
« Caldfication, Fat, Cystic
e T1,T2, DWI

- Contrast Enhancement

- Effect on surrounding structures
Mass effect - Edema

- Solitary - Multiple

- Pseudotumor ?




Incidence of C_I_\IS tumors
TFn sublthkh kiomh trung €hng

Roughly onethird of CNS tumors are metastatic lesions, one third are gliomas asidi@his of nonglial

origin.
Kholng 1/3 kh'i u c., a h’ thfn kinh tglunogma&hn(gu It”
L m) m t phfn ba | khtng ¢c- ngu n g ¢ thfn Kkinl

Glioma is a norspecific term indicating that the tumor originates from glial didésastrocytes,

oligodendrocytes, ependymal and choroid plexus cells.

Glioma |~ m t thudt ng. khtng chuy°n Dbi t ch’ ra
b o h3nh slom Zt§tchh@ndd nvrigti8im toggy mmidch

Astrocytoma is the most common glioma and can be subdivided into thgrdme pilocytic type, the

intermediate anaplastic type and the high grade malignant glioblastoma multiforme (GBM).

Usaobadau t hfn gliomadp hl mi(JJn nhblt v~ cal oMhh@Vv Lltyetoh Eiph i
(u sao bao l6ng). | thinbtnygpe tvab8i cabn8c t2nh nhe€e WangwdHygn

(GBM).
GBM is the most common type (50% of all astrocytomas).
GBM | ° liofhi nphhblt b( 50% c_, a tblt ¢l c¢c8c tJ] b"o h3nh

The nonglial cdl tumors are a large heterogenous group of tumors of which meningioma is the most
common.
Khui khtng phli glial |~ m t kh i u I.n khtng L
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Age distribution
Phon b" L, tu i

The age of the patient is an important factor for the differential diagnosis.

Specific tumors occur under the age of 2, like choroid plexus papillomas, anaplastic astrocytomas and
teratomas.

Tu i ¢, a b nht nhgumald®h Xm, rtljoy8/hu ph©n bi t .

C&cikh” LHc bi t mh[y8mar die, st m8ohvwbgedi tri Wn

In the first decade medulloblastomas, astrocytomas, ependymomas, craniopharyngeomas and gliomas are
most common, while metastases are very rare.

When they do occur at this age, metastases of a heuroblastoma are the most frequent.

In adults about 50% of laCNS lesions are metastases.

Trong thdmuniguyP fiylshdbaoimyng n, i tvagliomash " sphhfhbi /Jn
trong khi di cktn | " rblt hi/Jm.
Khi chwung xly ra ° tu’ i n"vy, di cktn c¢c,a u nguy?®°n

ngl€ n, khol[ng 50% c§8§c t " n th€hng h th¥fn kinh

Other common tumors in adults are astrocytomas, glioblastoma multiforme, meningiomas,
oligodendrogliomas, pituitary adenomas and schwannomas.
Astrocytomas occur at any age, libblastoma multiforme is mostly seen in older people.

C8§c kh i u ph” bi Jnbakth Srcguy °nng €b” ‘i o ltumfng ngkyiunt hé] alba’ od
nhanh u tuyljnl] Yo "m wchuwann (c,n g | | © u gboatdo db@y° nt)
Usaobax 'y r a m iu lncuycun ibh" aotherddghn g itnth€ Lngn t h bly

Meningioma

Metastases
Teratoma

Hemangioblastoma
Schwannoma

Craniopharyng i Pituitary

Madulloblastoma Colloid cyst
Ependymoma

Oligodendroglioma

Garminoma

Ependymoma




Although cancer is rare in children, brain tumors are the most common type of childhood cancer after
leukemia and lymphoma.

Most of thetumors in children are located infratentorially.

The most common suprand infratentorial tumors are listed in the tatddow.

MHc d% ung th€e hi/Jm gHp °~ trT em, kh i u nug |
t hb&lch onftuh® "hUch.bUch huy/t

HFu hJJt c8c kh™ i d€ itrQuem LQu n 3m

C8c kh' i tu°mh’'v'b®fEn il il Qu kd€rnong blng b°n

Common Intra-Axial Tumors in Pediatric

Supratentorial: Infratentorial:

Astrocytoma Juvenile Pilocytic Astro
Pleomorphic xanthoastro (PXA)  pneT (Medulloblastoma)
PNET

DNET
Ganglioglioma

Ependymoma
Brainstem Astrocytoma

The most common tumors in adults are listed in the taddt@n.
Note that metastases are by far theshcommon.
It is important to realize that 50% of metastases are solitary.

C§c kh i wu ph” biJ/Jn nhblt * dnegg€ i |, n L€ c i t Kk
Leu T r=ung di ctn | ph” biJn nhblt.
ni Qu quan tr ng |7 phrli nhdn ra r3ng 50% di ctn

Particularly in the posterior fossa, metastases should be in the top 3 of the differential diagnostic list.
nHc bih"t,slatui “ctn n°n n3Jxm trong top 3 c_.,a danh s 8§

Hemangioblastoma is an uncommon tumor, but it is the corsmon primary intraaxial tumor in the adult.
Supratentorially, metastases are also the most common tumors, followed by gliomas.
Unguyénbaomdu™ m, t kh i u khlng pluybin/ph thh €rbg njon- tnk
ng€ i tr€ ng th " nh.

tr°ndl Qutn cing |~ kh" i u ph” bi/Jn nhblt, til/p

Common Intra-Axial Tumors in Adult
Supratentorial: Infratentorial:

Metastases ++ Metastases ++++

Gliomas (25%) Hemangioblastoma
Fibrillary Astrocytoma
Anaplastic Astrocytoma
Glioblastoma Multiformi
Oligodendroglioma
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2 Tumor spread
S lan r, ng c.,a kh' i u

Intra versus Extra-axial
Trong tr_,c so v, i ngo i tr, c

When we study an intracranial mass, the first thing we want to know is whether the mas®tiesiiside of

the brain.

Khichng ta nghi°tmreng sn t KkihQu Lfu ti°Bn&mxLbhgonag
ngoai nao.

If it is outsice the brain or extraxial, then the lesion is not actually a brain tumor, but derived from the

lining of the brain or surrounding structures.

NJu n- ° be°nmgoaigpo ¢t, nkh3hag<€hng t " n khlng th ¢ s,
|l . p | -t c¢c,a n«o hoHc c¢c8c cblu tr¥%c xung quanh.
Eighty percent of these extexial lesions will be either a meningioma or a schwannoma.

On the other hand, in an adult an irdpaal tumor will be a metastasis or astrocytoma in 75% of cases.

T&§mM m€ehi phfn trtm c8c t mamgnt«loCHhimagocnd©y it hFpckis@&h
MHt kh&c, ° ng€ i | _.n, kh' i wsadba® ng5 %ri c€s®€gl i p

Signs of Extra-Axial Location

CSF cleft
Displaced subarachnoid vessels

Cortical gray between mass and white matter
Displace and expand subarachnoid space
Broad Dural base

Bony reaction




The T2W-images show a schwannoma located in the cerebellopontine angle (CPA).

This case nicely demonstrates the typical signs of an-axitehtumor.

C8c h3nh [nh T2Wawoh a Gtyhlinh fonfgtk ictniBWA). n « o

Tr€ ng h' p In"og bb§Nuc&d cblu hi u LiWn h3nh c_a m
There is a CSF cleft (yellow arrow).

The subarachnoid vessels that run on the surface of the brain are displaced by the lesion (blue arrow).

C- m o &hef@emdit tyn m-'u v' ng).

C&§c mbukhomng degh Uy nthr'°nn bQ mHt t  a t(kn@hib gt °di xcehrul
There is gray matter between the lesion and the white matter (curved red arrow).

The subarachnoid space is widened because growth of aragitrdesion tends toysh away the brain.

C- chblt x8&8m gi_.a t° " n th€hng v~° chblt trdng (mli t
Khoang die€ic nmh” nr, ng v3 s, ph§t triWn c_,a mt t°
All these signs indicate that this is a typical exdxaal tumor.

In the region of the CPA 90% of the exaaial tumors are schwannomas.

Thit ¢ nh_ng dblu hi u n"ytechtc LtawWwnluhgnhoy I m, t

Trong v%ng g- c90c% uc §tci Wuha'wi «o@ on g ®yi t hfn ki nh
Schwannoma in CRAegion with typical features of an extraaxial tumor (T2WI)
Schwannoma trong v¥%ng CPA vai c8c Llc tr_ ng



Another sign of an extraxial origin is a broad dural base or a dural tail of enhancement as is typically seen
In meningiomas.

This may also occur in other exdaaial tumors, but it is less common.

M t dblu hi u kh&8c c_, an@ugung rcg mag medloi” mgrt fc mbgi  m,
ngblm hh® th€ ngmangidly t rong

ni Qu n"y clng ¢c- thwW x[y ra ° c¢c8c kh i u ngo”i t
Another sign of an extraxial origin are bony changes.

Bony changes arseen in bone moors like chodromg chondrosarcomas and metastases.

They can also be secondary, as is seen in meningiomas and other tumors.

M t dblu hi " u kh8c c¢c_.a ngu n g ¢ ngo” i tr_c |~ nt
Thay L° i x€hng thW hi' ssarnomsc 8¢ Ilh ™ ictwm.x€hng nhe
Chingc Il ng c¢ - phdh Wnh€© tumblyngt mocmg v° ¢c8c kh i u khsgc.

Below an example of a meningioma with a broad dural base and a dural tail of enhancement.
There is hyperostosis in the adjacent bone and the lesion enhance&heousty.

Bénd €l i’ m, t wndangdhdw .ci, am@nt m”  ng vc. nng tn”, bngg ttk mgbim
t hu ¢
Céoph3  L¥iEehng | i Qn nikg®inv t hto'grec nthibi®hn g

Extraaxial tumors are not derived from brain tissue and do not have almamebarrier, so most of them
enhance homogeneously.

C8c kh i u ngo”"i tr_c khtng bdtn«ogu v tvdymth Fnu« oh
ngblm thomgcnhblt .

Coronal enhanced T1WI.

Meningioma with dural tail, hyperostosis of adjacent bone and homogeneous enhancement
TIWcoronal ti°m thuXc t_ _ng phdn.
U m"ng n«o vai LuX_i_ mg nign gvom lgiZ © spghc® n himu ti



Thedifferentiation between intraxial versus extraxial is usually straight forward, but sometimes it can be
very difficult and imaging in multiple planes may be necessary.

S, phon tbiontg gir_ at w€ theggrol ginfhmeng LhW kbli kRh-ckht
Fnh trfMmARt nphQ@o gnc t hi WW.

The tumor in the cadeelowwas thought to be a falcine meningioma, i.e. eatial and was presented for
surgery.

Kh i u tronig°nrB€nig chhp & "mmngdg néddo itlnig@r iv 't rl € ¢
tr3nh by LW phXu thudt.

This lesion surely has the appearance of a meningioma: these tumors can be hypointense on T2 due to a
fibrocollageneous matrix or calcifications and frequently produce reactive edema in the adaisentatter

of the brain.

T"n th€hng n"y chlicWe hdin m " ngumko:hic&® c kh i u n-
chcabltx WsoHc vii h-a v’ th€ ng go©y ra phln _ng ph
However, there is gray matten the anteromedial and posteromedial side of the lesion (red arrow).

This indicates that the lesion is intaaial.

Tuy nhi°n, c¢- chbltsagmt('m pthar&mn g €)c

ni Qu n"y ch”™ ra r3ung t° " n th€hng n"y n3um trong tr
If the lesion was extraxial the gray matter should have been pushed away.

This proved to be a melanoma metastasis.

NJu t  n tnhgedhnigchblt cx&8m cfn L€ ¢ LXy Li

nNi Qu n"y ch_ hguctt L~ di ctn u

Melanoma metastasis: T2\&hd T1WI
U 8c t2nh di ctn: T 2 WI v " T 1 WI
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Astrocytomas spread along the white matter tracts and do not respect the bounderies of the lobes.
Because of this infiltrative growth, in many cases the tumor is actually larger than can be depicted with MR.
Ependymomas of the fourth ventricle in children tend to extend through the foramen of Magendie to the
cisterna magna and through the lateral foramina of Luschka to the cerebellopontine angle (figure).
Oligodendrogliomas typically show extension to theeart

Usaobad an truyQn d ¢ theo c@weaw/trOamm hax/gmh Ht8 ct rt dorbay .
Do s, ph&8t triWn x©m nhdp n"y, trong nhiQu tr€ r
U m"ng n, i t,y tra ewodhtchhiguynv, rgingaqgMagendi e t
magna)/axuyénqua b snchkac fuy it (gWEcnh«uS)

UtJ] b~ o LLnnV\mmhlﬁ)hn@rthbly m’ r.ng LJn v, n«o.

Subarachnoid seeding

Hi't m"ng nhMn:

Some tumors show subarachnoid seeding and form tumoral nodules along the brain and spinal cord.
This is seen in PNET, ependymomas, GBMs, lymphomas, oligodendrogliomas and choroid plexus

papillomas.
Mt s° kh’ hll-ltu nt hnog tmhbbyn it “hit” Mh cc§dheo n«o v~ t,,y s’
ni Qu n"y L€ ¢ (tuh Iislmj-'tnr(kngwhlal‘tblﬁﬂ n g u@BMs( ut mygw)y,° b” o

hinh), lymphomasy t J] b~ o Vauln§ /tr nih8mhng mUch.

Primitive neuroectodermal tumours (PNET) form a rare grduproors, which develop from primitive or
undifferentiated nerve cells.

These include medulloblastomas and pineoblastomas.

C8c kthhfin ukgog°hbh3th,y (PNET) h3nh th"nh n°n m t
tJ] b o thfn woHd nHhulh° e thfn kinh ch€a bi t h-a
Ch¥ng baiogug °m whinguyénbagy uy /jn t %ng.

Ependymoma with extension to the prepontine area (blue arrows) and into the foramen magnum (red arrow
U m"ng nii tvy vai phtml imet °rni nng” ul MXna nvh’dn gv "c t vu™ or
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One of the most important roles of imaging is to assess the extent of a tumor.

This is shown in the caslowin a patient who presented with multiple cranial nerve abnormalities.
On the images we see an exdwaal tumor in the region of the left cavernous sinus.

There is homogeneous enhancement with a broad dural tail.

This is typical for a meningioma.

M t trong nh_ng vai tr, quan tr wmg nhblt c¢c_, a h3nh
ni Qu n"y L€ ¢ thW hide€erjtar onndg tbr @ hn g ht®np ¢~ m*hn Qu
Tr°n c¢c8c h3nh [ nh dbh¥mgxoanghartigbhdsiyraik h”™ i u ngo i

C- mgblm tthmgcnhbih™ wg irc, Lnug.i

no©y | 7 mmht oL iaWwang A&aé.
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Only by studying all the images we do appreciate that the actual extent of the tumor is greater than expecte
The tumor is situated in the pterygopalatine fossa and extends into the orbit.

It also spreads anteriorly into theddle cranial fossa

Ch" Db33ng c8ch nghi°n c¢c.  u ttbh, kot R Khh@3auh | [ mh hhdmy
Kh” i u rmh¥m cthromn ¢ Qakéodah Xuu .c § mdit

N- clng lan ra ph2a tr€ ¢ v' o trong khoang s gi
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Another important consideration is the effect on the surrounding structures.
Primary brain tumors are derived from brain cells and often have less mass effect for their size than you
would expect, due to their infiltrative growth.

M, t c©n nhdah8aqgudn ttmhnd<€ ng L/Jn c8c cblu tr¥c xut
C8c kh i u n«o nguy°n ph8t xublt ph8&8t t_. c¢c8c tJ b
hhn b4n mong L i, do s, ph8t triWn x©m nhdp c, a
This is not the case with metastases and -exied tumors like meningiomas or schwannomas, which have
more mass effect due to their expansive growth.

Belowis an image of a diffusely infiltrating intraxial tumor occupying most of the right hemisphere with

only a minimal mass effect.

n©y khing phli |7 tr€ ng h um cig ont«rb a’o HeE8yoy ddkhhf ni
kh  icn"ly@hng | ., n hhn dlo, 5 c_pdh8ach¥%mg.Wn r, ng

Phiad €l i h3nh [ nh ¢.ra@x@mtprhllioc it Yph FonhilJm b&n cfu pt
hi u _ng kh i t i thiWu.

This is typical for the infiltrative growth seen in primary brain tumors.

There is no enhancement so this would probably be @tade astrocytoma.

n©y |~ LiWn h3nh chong c §ch8kh tir iuVnn «ao®m githyd°pn tprh §
Khongcon g bim v huvdy L ©Oyusaobad h Wt h Blp m, t

Low grade astrocytoma
U sao b"o Li thmp
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Midline crossing

ve t qua L€ ng gi. a

The ability of tumors to cross the midline limits the differendiialgnosis.

Khl ntng kh i u LW ve@nth¥oald€nnpgh@n_  bigit, i hin

Glioblastoma multiforme (GBM) frequently crosses the midline by infiltrating the white matter tracts of
the corpus callosum.

Radiation necrosis can look like recurrent GBNH can sometimes cross the midline.

Meningioma is an extraxial tumor and can spread along the meninges to the contralateral side.
Lymphoma is usually located near the midline.

Epidermoid cysts can cross the midline via the subarachnoid space.

MS can als present as a mass lesion in the corpus callosum.

GBM (U thfn kinh L " m La h3nh) th€ ng xuy°n v+e€
chblt trdng c,a Vv, n«o.

Ho Yid ot 'xc4- ttrhW gi "ng nh€e GBM t&8i phs8t v~ L!i kh

Umangndd =~ m, t kh i u ngo”i tr_c v c- thw |l an d
Lymphoma th€ ng n3um gfn L€ ng gi. a.
Unangbic - t hwW € igpiggma t kthmgnggqual €, i nh' n.

MS clng ¢ thW xublt hi nthWe€cmait. kh i u t"  n th

Radiation Necrosis Meningioma

T1+Gd

é..-‘\&*l

.

,,
¥
| \&
|
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Lymphoma Meningoma

‘\l

Meningoma Lymphoma

Tumors and tumaotike masses that cross the midline
Kh Xi u v khXigugai Xn gy nkgh Xgii vua

15



Multifocal disease
B " nh La °

Multiple tumors in the brain usually indicate metastatic disease (figure).

Primary brain tumors are typically seen in a singlgion, but some brain tumors like lymphomas,

multicentric glioblastomas and gliomatosis cerebri can be multifocal.

Some tumors can be multifocal as a result of seeding metastases: this can occur in medulloblastornas (PNE
MB), ependymomas, GBMs and oligodiFogliomas.

Meningiomas and schwannomas can be multiple, especially in neurofiboromatosis type II.

Nhi Qu kh™ i u kirwmghm«bdi tchten n(gh3 nh) .

C8c kh' i u n«oad inMnd yh°tmn hp v84n gt Nlbyn | T, nh<€ng,um t s
nguyénbad " m n WauQu h'fn kicnh tthWn Lnacoch?3 nh.

M t s° kh'lia u cnh€@ W Ikt KBuQuecpayveé:- ct W, xEn r a
(PNET-MB),u m~" ng,GBMs$vau _ty]] b"o .L' " m 2t nhgnh

Meningiomas va schwannomass t hW | ° nhi Qux hEF Htypeb.nht |~ trong

Multiple brain tumors can be seen in phacomatoses:
- Neurofibromatosis I: optic gliomas and astrocytomas
- Neurofibromatosis Il: meningiomas, ependymomas, choroid plexus papillomas (figure)
- TuberousSclerosis: subependymal tubers, intraventricular giant cell astrocytomas, ependymomas
- Von Hippel Lindau: hemangioblastomas
Nhi Qu kh i u n«o ¢c- thW L€ ¢ nh3n thbly trong c§c
- B " nh u xHuthfhFnkiknmh L " m th gi§c v° u sao b’
- B  nh hf x Hkitmahgndouy m”  ng,un Lig§nm _ry i (him)ng mUch
- Xh c.ngt€e.i m” ngsambak h't ptgr 6 ng ,o«m” higbln, i t.,vy.
- Von Hippel LindauU nguyén bao mau.

Many nontumorous diseases like small vessel disease, infe¢8epsic emboli, abscesses) or demyelinating
diseases like MS can also present as multifocal disease.

Nhi Qu b nh kh*ng u nh€© b  nh mUch nhh ,nhnhnmy enh $nh uhX
MS clilng ¢- thW xublf. hi"  n d€ i dlng b nh La

LEFT: Metastases. RIGHT: Multiple meningiomas and a schwannoma in a patient with Neurofibromatosis Il
Trai: DiPRkéLinNlumZog n«a YA it HMmmwambm @nxb Nt Bhongin
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Cortical based tumors
u v, n«o

Most intraaxial tumors aréocated in the white matter.

Some tumors, however, spread to or are located in the gray matter.

The differential diagnosis for these cortical based tumors includes oligodendroglioma, ganglioglioma and
Dysembryoplastic Neuroepithial Tumor (DNET).

HF u ch8/pt kKhr'oinguumr f eng chblt tr dng.

Tuy nhi°n, m t s kh i u lan ra hoHc n=aum trong c
ChXn Lo&n pho©n bi t cho tc/fcbkdh Ll m 2vt mh8akm uyit thfa
thfn kinhctnuwmg/]®hbegt (1~ DN

A DNET is a rare benign neoplasm, usually in a cortical and temporal location.
Patients with a cortically based tumor usually present with complex seizures.
Belowa 45yearold female with a stable seizure disorder (comypartial) for 15 years.
There isa norenhancing, cortically based tumor.

M t DNET | " m t kh i u | " nh tt2hnthy htihjgm gdH@hng h€ r
B "nh nhon vg:- tkhh€ ingu xublt hi " n v.,i c¢chn co gidt ph.
. b°n Me iph,” n_. 45 tu i mdc nchl mgh r("'m, tl opthnf nl  prhg
n- | khmit kdBlmgtchd nd |7 u v, n«o

This is a ganglioglioma.

The differential diagnosis includes DNET and pilocytic astrocytoma.

These cortically based tumors have to be differentiated fromtumarous lesions like cerebritis, herpes

simplex encephalitis, infarction and pastal changes.

n©y Id tmhfn kinh L m hUch.

ChXn Lo&8n phon biusdobdmdamy g m DNET v~

Nh. ng kh i u v, n«o n”"y phli L@nb€pk©®f mbikepesv vi °
nh® i m8u v~ thay L i sau phXu thudt.
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Below are images of a 5gearold female who, over the period of one year, complained of headache and
neck pain.

There is a recent onset of tomlonic seizures.

The CT shows a mass with calcifications, which extends all the way to the cortex.

. b°enl d€hdnh pmh5@ aumit trong m t ntm, ph”™n n"n
Gfn LO®Oy c- m t -cldnin L, ng kinh tonic

H3nhCTnbho t hblyvoimbat nk h ri,nmvgi iths® ncglfl t. i Vv, n«o.
Although this is a large tumor there is only limited mass effect on surrounding structures, which indicates
that this is an infiltrating tumor.

The most likely diagnosis is oligodendroglioma.

The differential dagnosis includes a malignant astrocytoma or a glioblastoma.

MHc d% L©y |, chm, tc- -kdti'S§idkuhbdiRoggc cblu tr ¥%c xung qua
LOy | " m t kh i u x©m nhdp.

ChXn Lo&n c¢c- KHW[ britond  nrhBltt In"h §wn h.

ChXm8&n phon bi t sdodaoaginhno Hic Suc ntiturdyhd nk.briflo L~ m
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3 CT and MR Characteristics
nHhe LiWm c,a CT v~ MR

Fat - Calcification - Cyst - High density
M_-VOi-Nang-Mdt L cao
Fat has a low density on CTY00HU).
On MR, fat has a high signal intensity on both &ad T2WI.
On sequences with fat suppression fat can be differentiated from high signal caused by subacute hematom:
melanin, slow flow etc.
M_cot ~ ttrh bhpg t-rl0O0OHU).CT (
TrenMRm_ c - c€tidagq |hi uWeadalaWtr°n T1
Tréncac hu, ix xanmge - mt hwW L€ ¢ ph©n bi t v¢Hlpcdinghi = u
chl'y chdm vyv
When you see high signal on T1WI always look for chemical shift artefact, as this indicates the pifesence o
fat.
The chemical shift artefact occurs as alternating bands of high and low signal on the boundaries of a lesion
and is seen only in the frequency encoding direction.
Khi b¥dn thbly t2n lhui! nu tcFamoh KtgriPpm Txi°& dh cch, v3 Li Qu
s hi nmdi n c_ a
Caclnh gi [ do fts- a dh'cch >cliolyf yrWa€ enth,€a ct§cn hi  u cao v~
m t t°n th€hng v° c¢ch” nh3n thbly trong h€ ng m« h
Fat within a tumor is seen in liposiadermoid cysts and teratomas.
Below isa patient with the classical findings of a ruptured dermoid cyst.
Some tumors can have a high density on CT.
This is typically seen in lymphoma, colloid cyst and PN#B (medulloblastoma).
Chblt b®o trib@&gc mt hublykrh hanginég quai
Phiabéd €, b " hh nhon v, ikinhlhi Wrg gdnghim htiv'_n
M t s° kh'ti utcaotrean€hW c -
ni Qu n"y t h<€ ng nanbksdywa PNETMB (uypguyembadna |, ) .

P e

Ruptured dermoid cyst. Coronal T1WI (left) and NECT (right).
V n ang bi. Coronal T1W (trdi) vaNorET ( p hd i ) .
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Calcification

Vi hoa

Calcification is seen in many CNS tumors (Table).

When we think of a calcified intraxial tumor, we thinloligodendroglioma since these tumors nearly always
have calcifications.

Voihéal € ¢ thbly ° nhiQu kh i u thfn kinh trung €hn
Khi ch¥%ngl®8an wdgh o hEWBnticr_aen gohiingtang ho t | i u t Nicic” o L
kh"i uw mhye dfuln luln c¢c- s, vii h-.a.

However an intraaxial calcified tumor in the brain is more likely to be an astrocytoma than a
oligodendrogliomas, since astrocytomas, although less frequently calcified, are far more common.

A pineocytoma itself does not cély, but instead it 'explodes' the calcifications of the pineal gland.

Tuy nhio°vrt,i kh ai dt@ ongg nthe€ sla’o m,"to hhn ,Vicdcwaotbdd b " o
mHc H»% %ti, hn€mdhnph DbiJn hhn.

Blfn wh®ang tugdgnbt wipihkemiga t hlaym'vvw?! il -h-na ¢, a tuy
Belowis an image of a calcified mass in the suprasellar region, causing obstructive hydrocephalus.

This location in the suprasellar region and the calcification are typicakfan@&apharyngioma.

Phiad €l i h3nh [nilc¢, & -m t ,kBhgndgy tnra’onc Myn°gngt h_ vy

V' tr2viehyg vt'r °sn yvwini  hco 8a Inmi, tLiuwns h3hnfhu .

Craniopharyngiomas are slow growing, exdsaal, squamous epithelial, caleifl, cystic tumors arising from
remnants of Rathke's cleft.

They are located the (supsgllar region and primarily seen in children with a small second peak incidence

in older adults.

U s ph§wu tri Wn dh Mo, ndid@Tiyk t 'mig cp hi8a s i nthiRathke t ~ n
Chingn 1m v {éngt uy JJv "y T, yJju nhk3tn nhckyo ‘t'ht mT@eim | . n

Calcifications

Intra-axial tumors:

+ Astrocytomas (20%)

+ Oligodendrogliomas (90%)

+ Metastases

+ Ependymoma (50%)

+ Choroid plexus papilioma (25%)
» Ganglioglioma (40%)

Extra-axial tumors:

» Meningiomas (25%)

« Craniopharyngeomas (90%)
« Chordomas

« Chondrosarcomas
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Below are images of a tumavith a small calcification.

The calcification is not appreciated on the Mkages, but is easily seen on CT.

The calcification and the extension of the tumor to the cortex are very typical for an oligodendroglioma.
An astrocytoma should be in the differential.

Phiad<€l i h3nh [nh cvta nh-ta knhh' i. u v i

Voihéakhongl € ¢ L§nh gi § tr°n MR, nh€eng rblt d, nh3n
S, vii h-a v" st.vim nreond “c_raltk Rt iWnb 'hé nlh’ m h2t mn h &
UsaobaménphFT#€ ¢ phon bi t

Oligodendroglioma with calcification (PDWI and CT)
Ut A b72t LV nh vavaCi)i h-a (PDW
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Below are images of a patient with progressive visual loss.

On the coronal andagittal TW1there is a large mass centered around the sella with a broad dural base.
Phiabéd €l i h3nh [nh c¢c.,a b nh nh®n b mblt th" | c.
Trénh3 nh [nh coronalc-v™m gadcihttiah T Wnd pv  tir um@n gno am
There is extension into the sella.

This patient was booked for decompression.

Kh' i n“y ¢c- muyirylnng°w.o0o trong t

B°"nh nhon yow Lddgpl €7 c

Only after the CT was performed, was it appreciated how densely calcified this tumor is.

It would be impossible to operate this tumor and preserve the patient's vision.

Ch” sau khi CT L€ ¢ th€cc hihni, it u tnr’ g d&n hv g
Kh?tngpht¥uwkthh uidtugin™ yL ®ac, &@ hb  dh cnhon.

Calcified meningioma
U mang néo voi héa

22



Cystic versus Solid
Phfn nang so v, i phfn L Hc
Thereare many cystic lesiorthat can simulate a CNS tumor.
These include epidermoid, dermoid, arachnoid, neuroenteric and neuroglial cysts.
Even enlarged perivascular spaces of Virchow Robin can simulate a tumor.
C- nhiQu dUmanda@tgonp Wt kh i u thfn kinh trung €I
Ch¥ng badd WpbimtAw m” ngnamghhfinr kvahhng thfn kinh L m
Ngay clkhmhnmgg gi aom mUcnhg nt§ua Vi r c hto@®h Rgo Bthninc utn g ¢
In order to determine whether ait@sis a cyst or cystic mass look for the following characteristics:
- Morphology
- Fluid/fluid level
- Content usually isointense to CSF on T1, T2 and FLAIR
- DWI: restricted diffusion
NW ¥X8ah xem m t tmamgt he@ln &atinin hm ntg & Wéuc s 8 u :
- H3¥nh th8i h c
- M d ch / d ch
- Th€ ng LY wmgi tdhnctenTluTe vatFLAR
- DWI: hkm/Jch /Jt §n
An arachnoid cyst is isointense to CSF on all sequences.
Tumor necrosis may sometimes look like a cyst, but it is never compteijense to CSF.
M,bang m'ng nh' n I " L"ng t2n hi'u v, i d ch n«o t
Kh i ulLhoUkht c¢c- thW trtng gi ng nh€e Im ngntahg, hi
d" ch n«o t_vy
On the far left a craniopharyngi@nwith an enhancing rim surrounding the cystic component.
In the middle a neuroenteric cyst with the contents of which have the same signal intensity as CSF.
On the right a glioblastoma multiforme (GBM) with a central cystic component.
The enhancement inBM is usually more irregular.

ph2alb°m tsr 8ihfu v, i ngblmtthhiunhc pdifnng nvanngg. x ung
gl > am thfAangj rbénvtrxonig:- c€ ng L, t2n hi " u t<€ehng t
b°n puh[niguny °tn OGBEMM VYmi minphhfnttmang trung

;

Ng BIm tGBMcthe r1_g rIJ<gQ|u1 ng

Craniopharyngioma Neurenteric Cyst
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High on T1

T2n hi u cao tr°n T1

Most tumors have a low or intermediate signal intensity on T1WI.

Exceptions to this rule can indicate a specific type of tumor.

Belowis a list of causes for F&hortening.

HFu hJJt c8c kh i tinbp:- ho€cng rlungt 28 nthi tu °n T1W
Cg8c ngoYi I L"i v.,i quy UK. "yt c- thW ch”™ ra n
Bénd € laidanh sach cac nguyén nt@nTln g din

Calcifications arenostly dark on T1WI, but depending on the matrix of the calcifications they can

sometimes be bright on T1.

Especially on gradient echo images slow flow can be seen as bright signal on T1WI and should not be
confused with enhancement.

Véi héac h | WéhurénITIW  n ked@h sy t hah ¢k nv ¢holan v 1 | h-a ch¥%%ng |
sang trén T1.

nHc bi cthul "igtxeuthigent echo d, ng hebhy[ ywhcehdnm o -2 MahhW L
khing n°n nobm .t Ko o i

This isparticularly pronounced on gradient echo images.

If you only do an enhanced scan, remember that high signal is not always enhancement.

nNi Qu n"y LHcibh treE® b3ph8&8f{nh gradient echo (chu
NJu bUnmcth "ttt ymahr«y nh, rJng t2n hilu ngblmkhhogc,]

High Intensityon T1

Methemoglobin Pituitary apoplexy
Hemorrhagic tumor or metastases
Thrombosed aneurysm

High protein Cysts with proteinaceous fluid
neuroenteric cyst, dermoid cyst

Fat Lipoma
Dermoid cyst

Cholesterol +» Colloid cyst
Melanin « Melanoma metastases
Flow effects » Slow flow

Paramagnetic cations (Cu, Mn, etc)
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Below are some images of tumors with high signal intensities on T1WI.

On the far left images of a patient who presented with apoplexy.

The high signal is due to hemorrhage in a pituitary macroadenoma.

Bénd€li m, t s’ h3nhec € nhg cl, a tkhn ihiu w_dao tr°n T1W
h3 nhbéftdb, a m t blnh gbh©nxbblt huy/Jt.

C8c t2n hi'u cao Ikh'dig nxuBbity Jmuw/itn.trong m t

The patient in the middle has a glioblastoma multiforme, which caused a hemorrhage in the splenium of the

corpus callosum.

On the right is a patient with a metastasis of a melanoma.

The high signal inten5|ty is due to the melanin content.

B’ nh nhon u qliguay °ok mdiing,m gy daixuobtw khwaift tro

cphrli | m, t & ahu.nhdn tc- di ctn

g

'ce n L  t 2 hhmalanin. cao | do
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Low on T2

T2n hi u thblp tr°n T2

Most tumors will be bright on T2Wdue to a high water content.

When tumors have a low water content they are very dense and hypercellular and the cells have a high
nuclearcytoplasmasmic ratio.

These tumors will be dark on T2WI.

Hfbo/Jt c¢c8c kh'i dos® m8§h&@ nNng°me€T2Wcao.

Khi c¢c8c kh i u ¢ h"m | € ngsne€ltef ntpbip§e cthHinly”™ o bl
nhani b~ o tcg®hng

Nh_ kg i u n"y s&€ t° i mu tr°n T2W

The classic examples are CNS lymphoma and PNET (also hyperdense on CT).

Calcifications are mostly dark on T2WI.

The differential diagnosis of calcified tumors was discussed above.

C&c v2 d_, Li WnthhPmhkilnhvltyrRotEotm&nagigntmén CMr ™ n g

Vi hoac h | w/em It'r.°n T2W

ChXn Lo§8§n phowihbal'«t Le€8¢c khTob Gudn ° tr°n.
Paramagnetic effects cause a signal drop and are seen in tumors that contain hemosiderin.
Proteinaceous material can be dark on T2 depending on the content of the protein itself.

A classic example of this is the colloidsty

Hi " uthodggn©yt ra gilm t2n hi u v"™ L€ ¢ nh3n thbly t
Chikboc- thW Len tr °ln€ maginpdntrong hu ¢ v~ o

M t vz d, Li Wn nngkedh c_, a Li Qu n "y |7

Flow voids are also dark on T2 and indecthe presence of vessels or flow within a lesion.

This is seen in tumors that contain a lot of vessels like hemangioblastomas, but alstumorons lesions
like vascular malformations.

D, ng clhlfgy LB wr°mh” ra s, m§unhdic nckk[w ttBen gim|
ni Qu n"y L€ ¢ thbly trong kh i u chdt m t 2t mUch
khing phli u nh€ d d4ng mYch m8u.

Low Intensity in Tumors on T2

Hypercellularity - Lymphoma, Meningioma, PNET
Germinoma, GBM, Oligodendroglioma
Mucinous-adeno metastases (GI, Lung, Breast, GU)
Calcification see caicification
Blood -+ Old hemorrhage In tumor or vascular malformation
Protein -+ Colloid cyst
Melanin -+ Melanoma metastases

Flow-void -+ Heangioblastoma, Vascular malformation
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Below aresome examples of tumors wighiow signal intensity on T2WI:

Bend€li m t s v2c€_ngQl khtZnuhiv,iu thblp tr°n T2W:
1 Melanoma metastases have a low Sl on T2WI as a result of the melanin.

2 GBM can have a low Sl on T2WI because sometimes they have a high royttgdasmic ratio. Most

GBM's, however, arbyperintense on T2WI.

3 PNET typically has a high nucleaytoplasmic ratio. PNET is mostly located in the region of the 4th
ventricle, but another, less common, location is in the region of the pineal gland.

4 Mucinous metastases can have a low S| on TB¥¢huse they often contain calcifications..

5 Meningiomas are mostly of intermediate signal.

They can have a high Sl on T2WI if they contain a lot of water.

They can have a low Sl on T2WI if they are very dense and hypercellular or when they cooifecataanhs.

1Di @kt bét 2tn thiblputr°n T2WI nh€e | ° kJt qul c, a me
2GBM c - tt2mW hd- u tw3blpl ghéngdénh iTn2 WI t  -bl ‘o hcsBtfrgh @]t
GBM, tuynhién, 1 2 n hi u cao tr°n T2W

3PNETLi Wnch3hh | ib hHttca@fnd®T ch, yJ/Ju mdon tth kit g hvg Y% my
v’ tr2 kh8cn?33nttplongbiv/fnghhoy/]n t %ng.

ADi etmbfythW2n hmn tu tbhBlp vtdr °cricésobhdat h € ng

5U mang nda h | yuhi “"uteérung gi an.

Chingc - t hW 2cn hm, tu o gdndnger-° m hTi2QM n €. c.

Chingc - t hW 2cn  hm, ‘tu tnhalp cthrfnrg Tt2kWh gd sty J] IL ke onghi o Hle  k h
voi hoa.

Oligodendroglioma Ependymoma Meningioma
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Diffusion weighted imaging

H3®nh [nh khuJ/Jjch t 8&n

Normally water protons have the ability to diffuse extracellularly and loose signal.

High intensity on DWI indicates restriction of the ability of water protons to diffuse extracellularly.
Restricted diffusion is seen in abscesses, epidermoid cystsuaedrg#arction (due to cytotoxic edema).

B3 nh tplot@cpnme ¢ c - kkhhuJcrhhggthi tkno hvi™ u vy Ju

T2n chdao utr°n DWI cho tkibly/]JhMptr®m gov@®e€kblratngoyi
S khuJch t&n hUYn awxbdhngh ieab 3t vbBly nh”nih_mSgu c blp t 2 n
bao).

In cerebral abscesses the diffusion is probably restricted due to the viscosity of pus, resulting in a high signe
on DWI.

In most tumors there is no restricted diffusi@ven in newtic or cystic components.

This results in a normal, low signal on DWI.

Trong 8p xe n«o, s. khu/Jch t&n ¢c- thwW b h4n ch7/
Trong hFu hJt c8c kh' i ungaynglcphéddc kbieh t Bot
nNi Qu n"y dXn LJn m t t2n hi u b3nh th+€ ng, thblp

Cerebral Abscess

Metastasis Lung
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Perfusion Imaging

H3®nh [nh t€ i m8u
Perfusion imaging can play an important role in determining the malignancy grade of a CNS tumor.
H3nht enhc m8tuhW L-ng m t vai tr, quan tr ng trong

Kinh trung €hng.

Perfusion depends on the vascularity of a tumor and is not dependent on the breakdown of-tiraiblood
barrier.
Ste itmgumUechkbuav”™ khtng pth, nttduetsnhy nogndsc. " o0 m§u

The amount of perfusion shows a better correlation with the grade of malignancy of a tumor than the amoun
of contrast enhancement.

L€ ng icm@ushBlyng quan t t hhn v, i m c HgblBct hd'n
tehng phln.
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4 Enhancement

Tbkng c€ ng
Blood brain barrier
Hang rao mau nao
The brain has a unique triple layered bldwdin barrier (BBB) with tight endothelial junctions in order to
maintain a consistent internal milieu.
Contrast will not leak into the brain unless this barrier is damaged.
B, n«obc- bmm 1, pglhoncaunBonBBB) hsin n i k2nlLW dum hgs3na
tr€ ng b°n trong ph% h’ p.
Chblt tesw@gkbhfig r, r° v o n«o tr_. khi r”"o c¢cl[n n°~
Enhancement is seen when a CNS tumor destroys the BBB.
Extra-axial tumors such as meningiasiand schwannomas are not derived from brain cells and do not have
a bloodbrain barrier.
Therefore they will enhance.

S ngbl€e kku'tchbly khi m t kh" i u thfn kinh trung
C8§c kh' i u ungmghdovatr/] cb "noh Bdoghwanmgu n g ¢ t. <c8c
C - r~-o cnam vQ m8u

V3 ghysng s€ ngblm thu  c.

There is also no bloelrain barrier in the pituitary, pineal and choroid plexus regions.

Some nortumoral lesions enhance because they can also break down the BBB and may simulate a brain
tumor.

These lesions include like infections, demyelinating diseases (MS) and infarctions.

Clng khtng c--ndo vésngln uw@nm§uvrisn gt y8/m rt.%ngn"wm'g mdy
M t s~ t°n th€hng- -khngmlgn3p kehi“ealg” cdm'gi cu tth&h ma 8§t
kh"i u n«o.

Nh. ng t"n th€hhg, m yrbag, gbfmMB) pi8 hhyi mméuin

Contrast Enhancement

- Extra-axial tumors: Meningioma, Schwannoma
- High grade gliomas

. Low grade gliomas: ganglioglioma, pilocytic astrocytoma
« Lymphoma

. Metastases

. Non-tumoral: infection, abscess, MS, infarction
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Contrast enhancement cannot visualize the full extent of a tumor in cases of infiltrating tumors, like gliomas.
The reason for this is that tumor cells blend with the normal brain parenchyma where the blood brain barrier
is still intact.

Sngblm t®ugcphln khtng thW h3nh dung L& @m tjohehpe
gliomas.

LT do cho LiQu n” "y |7 c¢§&c HnAt b€ on & hn himamio, ¥h d Xnp
nguy°n vGn.

Tumor cells can be found beyond the emtiag margins of the tumor and beyond any MR signal alteration
even beyond the areaefema.

Below is an image of a 42 yealds male with mild head trauma.

C&§c tJ] b "o u c-ngoaih WQH€l cutom ve€bly ra nga’ MRbBIt ok
thdm ch2 ve€ t ra kh,i v¥%ng ph%.

Béend€l i h3nh [nh ¢, atmvtiing®bin It hrehinmg L4217 nhG.

On the T2WI there is a lesion in the left temporal lobe, found incidentally.

There was no enhancement and the DWI was normal.

During fdlow-up there was a slight increase in size.

TrénT2Wec - m, t t ' n t h€hng ° t hwky tt3m&hi cd€hng b°n tr§
Khongn g bim v huDwWIl | ° b3nh th<€ ng.

Trong th i cgi an tgheao tdmig, nhG vQ k2ch c_

This was diagnosed as a lgradeastrocytoma.

It is not possible to resect such a lesion, since the infiltrating tumors cells are within the ayopeeing

brain tissue.

n©y L€ ¢ chXn Lo&n | L tmhHp.kh i u tJ] b 0o h3nh sao
Khing tchkbtV b mm nht mdyh®mekdhc§c ut XOm nhdp n33Im tr
t h€ ng.
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In gliomas- like astrocytomas, oligodendrogliomas and glioblastoma multiferemhancement usually

indicates a higher degree of malignancy.

Therefore when during the follow up of a layjvade glioma théumor starts to enhance, it is grsiof

malignant transformation.

Trongc8§c u thfn kinh L°"m nh€© u sao b"o, u inhgfBim ki n
thu ¢ th<€ ndgcch™nrha crmoc hlhn.

Do L-, khi td¢iemal ddhiblpm & hkig'bim b &by EF @i mut cdilus, |
ac tinh.

Gangliogliomas and pilocytic astrocytomas are the exceptions to this rule: they ayatertumors, but

they enhance vividly.

As discussed above, it recently has been showviritheor angiogenesis as shown by perfusion MR correlates
better with tumor grade than enhancement after the administration of intravenous contrast.

U thfn kinh L" m HYcmhy ngu ngadib Tadinyl™rngnh,_ inlgg bk 1 .
t hibilh©ng ncghbMm gt hu ¢ mUnh

Nh€e L« th[o ludn ° tr°nt Ugf méwamn MRierflisiont €ihn gr @ um T
t "t hthn kvhdi suo hvhni nsgakhitiémhhud 'cc t €lmd pnHcrh .

4

Low grade tumors witenhancement: ganglioglioma (left) and a pilocytic astrocytoma (right)
KhXi tdmlpri gmam :tuh u XdlbhMrk i lis€éntrdl) vausaobaoléng b ° n phd i)
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The amount of enhancement depends on the amount of contrast that is delivered to thienmtersti

In general, the longer we wait, the better the interstitial enhancement will be.

M ¢  ngblmht hdt'ha, ct hvi € h€ phln Likhcachuyiali b~ o
N-i chung, c¢h%¥nhg® tnigiblm tihul @@u khhtonang ngo4i b o s¢€

The optimal timing is about 30 minutes and it is better to give contrast at the start of the examination and to
do the enhanced T1WI at the end.

Kholng th i gian t i ©u | "quwkyot[m3gnvB 0k plhdutrs &th uf ct
v’ thxaeanlgi TAW ¢c- thucao t€bbkggpbBo khi L« | " m t blt

LEFT: Schwannoma extending into the middle cranial fossa with homogeneous enhancement
RIGHT: Primary Lymphoma known for its vivid enhancement
TRCI: Schwannoma me ring v' o hX s3X giva
PHe I: U lympho nguy°n ph8t L_1c¢c bi At LAn r
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No enhancement is seen in:
- Low grade astrocytomas
- Cystic nontumoral lesions:
Dermoid cyst
Epidermoid cyst
Arachnoid cyst
Khongn g bim t®ucct hbly trong:
- Usao b~" o L, thblp
- C8c t  mangkhé@dprhg:i u
Nang bi
Nang bi Wu m! b3
Nang m° ng nh' n

Belowis an image of an intraxial tumor in an adult.
It is centered in the temporal lobe and involves the cortex.

Phiad€l i h3nh [nh c.ta mng€kh tr® ngony nh.
N- tdpthittynghs8i d€hng v° bao g m v, n«o.

Although there is massive infiltrative growth involving a large part of the right cerebral hemisphere, there is

only minimal maseffect.

MHc d¥% c¢c- s, phg8t triWn x©m nhdp nhi Qu
kh i t i thi Wu.

There is no enhancement.

These features are typical for a lgnade astrocytoma.

Khéongcés . ngblm t hu ¢

Nh_. ng L Hc LLiiWm hn3saghadc h ot hublp .

TiWI + Gd

Low grade astrocytoma. No enhancement.
Usaobaol i tKhéngn.g™ m .t hu Xc
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Homogeneous enhancememin be seen in:
- Metastases
- Lymphoma
- Germinoma and other pineal gland tumors
- Pituitary macroadenoma
- Pilocytic astrocytomand hemangioblastoma (only the solid component)
- Ganglioglioma
- Meningioma and Schwannoma
Ng blm tLhun'gc cn-h Hit@Wh Bly trong:
- Di cktn
Lymphoma
U tJ bvac8mf m t khi/n t %ng
U Ituny/n y°n
U sao bao ldongvaunguyénbaonfaa h™ c¢- LBDHWK nh phfn
U thfn kinh L m hUch
U m"ng n«o v~ u bao thfn kinh

o &.‘,
w
<

| <
Y. »
-

1\

- | -
Hemangioblastoma

—4

Pilocytic Astrocytoma Ganglioglioma
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Patchy enhancementan be seen in:
- Metastases
- Oligodendroglioma
- Glioblastoma multiforme
- Radiation necrosis
S. ngblnk iHtthrudgccl QuhW t hbly trong:

Di cktn
UtJ b "o L m 2t nh8nh
Unguyénbad " m La h3nh

Ho Yidopth - ng x Y
BeIOW|s an example of a glioblastoma multiforme (GBM).
The enhancement indicates that this is adgigide tumor, but only parts of it enhance.
Bénd €l i m t v2u dn g ucy °an niq"t((GBl\Il)f m La h3nh

Sngblm thu ca r 33ng IL©yc amnhamgt ckhh  img d@m pthFwn «c_, a n -

Notice that there is also a cystic component with ring enhancement.

The tumor cells probably extend beyond the area of edema as seen on the FLAIR image.
This is beause gliomas grow infiltratively into normal braimitially without any MR changes.
L€eu T r23ng clng c¢- nmbm tthunk @Hmng wvamg v, i

C8c tJ] b"o kh i wu c- tlvm)ngnml/ztman'megnmal,'mtgoFlLAlkmu v

ni Qu n'gyl ibomasviph8t triWn xOm nhdp v' 0o m! n«o b3
trén MRI.

GBM with patchy enhancement and cystic component with ring enhancement
GBMv a i ng™m t huXct k’hAam gprtgum ntamwgX o adv ng Vv,
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Patchy enhancement
Ngblm thu ¢ kh'ng LQu

Below are images of a tumor located in the right hemisphere.

Although is a large tumor, the masfect is limited.

This indicates that there is marked infiltrative growth, a characteristic typical for gliomas.
B°n H® h3®nh [nh c¢c.,a m <t kh i u n3m ° b&n cfu phT
MHc d¥% | ° mherkdh Hi ‘uwul _mg kh i c¢c- gi. i hUn

ni Qu n~ "y csh’™ ph8tr Anrgi Wn »mOm nHdp tmw»nrg” d Wn h3 nh
Notice the heterogeneity on both T2WI and FRA

There is patchy enhancement.

All these findings are typical for a GBM.

Virtually no other tumor beh%ves in this way.

L€eus | khtng L ng vaFLAIR. tr°n cl T2W

noy | ngblm thu ¢ khtng LY"ng ding.
Thblt ¢ nh_ng phgt hiGBM. n"y | ° LiWn h3nh cho m t
HFu nh€ khtng ¢- kh i u n"o kh8c hoUt L, ng theo
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Ring enhancement
Ngblm thu ¢ d4dng Vv, ng

Ring enhancement is seen in metastases aneghégle gliomas.

It is also seen in netumorous lesions like abscesses, somegd§ues and sometimesan old hematomas.
Ngblm thu ¢ ddng v, ,ng L€ ¢ thbly trong di cktn v~
N- clng L€ ¢ thbly “ umhhe€ ngp tx en, xtimh @h nsgy kR itnggr &K ch i
kh”i m8u t_, cl.

Ring Enhancement

Metastases

Glioblastoma multiforme
Abscess , Infectious disease
Multiple sclerosis

Chronic hematoma

Below arethree different ring enhancing lesions.
B°n d€ i |~ ba th€ehng t  n ngblm thu ¢ d4lng v, ng

Me
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http://www.radiologyassistant.nl/data/bin/a5097978421661_Enhancement-ring.png

Conspicuity of tumors with contrast
Snhdn rakdh idung., i s, t<€hng phln

The casédelowdemonstrates the value of Gadolinium in the conspicuity of tumors.

This is a patient with Neurofiomatosis |l.

After the administration of contrast the two meningiomas and the schwannoma are easily seen.
Tr€ ng he€phbd°nhbly gi § thos., cd.a tGmHyy |Id_na ukth™ i u.
n©oy |~ m t b wmhxhp®nkbnhchl ng

Saukhid ¥an g tt<@hing pMingndbvai bao tdhfnd knignhnh3n t hbly.

TIWI with Gd
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Leptomeningeal metastases are usually not seen without the administration of intravenous contrast.
Di ctn m " ng mQm th€ nghkhtngehhglyphlJu KK ng ¢tont

The @asebelowdemonstrates the abnormal enhancement along the brainstem, along the folia of the
cerebellum (yellow arrow) and along the fifth intracranial nerve (blue arrow) in a patient with leptomeningeal

metastases. ] ) o
Tr € npgénhepho < hbhigtbibtt th€ ng d ¢ theo thon n«o,
(mli t°n mu ving) v vd'md it heemn &K@y ht) mF m gk immnsh ©

Leptomeningeal metastases
Di ctn m"ng mZm
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