
INTRODUCTION

Metastatic spread of malignant tumor to the
brain and its coverings from extracranial sites is
a relatively common occurrence which repre-
sents a frustrating therapeutical problem for a
physician (1). That feature is aggravated with
the fact that in adult population intracranial
metastases usually account for between one-
quarter and one third of all brain tumors (2,3),
and they may occur in patients of all ages,
although the highest incidence is in patients in
the fourth to seventh decade of life (3). 

On the other hand, although the brain
metastases are likely to coexist with other sites
of metastatic disease, the symptoms from brain

metastases tend to antedate the primary diagno-
sis of cancer in over 45% of cases (4).

Approximation from literature reports con-
cerning the incidence of metastases localized in
posterior fossa range from 3-10% of all new
detected intracranial neoplasms, and roughly
15-20% of all intracranial metastatic tumors (5). 

The neuroanatomic localization of the
metastasis and its associated edema and mass
effect usually determine the nature of the clini-
cal presentation (6). Generally, signs and symp-
toms of metastatic disease in the posterior fossa
are dependent on two basic pathological fea-
tures:

a) increased intracranial pressure, due to
compressive or infiltrative obstruction of CSF
pathways causing internal hydrocephalus, and
represent a non-specific neurological symptom,
and

b) tumorous infiltration of local neu-
roanatomical structures, which may express
itself with more specified neurological signs (7).

Still, the most common symptoms that
should lead clinician to the suspicion of existing
posterior fossa brain metastasis include
headaches, confusion, visual problems, vertigo,
vomiting and aphasia (7), but unfortunately,
clinically silent lesions are not uncommon (6).

Therefore, the role of radiologist in the
search for intracranial metastatic tumors is
important, and lies in detecting the lesions,
determining their localization and making the
specific diagnosis of metastases (8). Choosing
the most effective diagnostic imaging method is,
therefore, of undoubted importance for the radi-
ologist, in order to shorten the valuable time
between establishing the diagnosis and therapy
start in the first place and to cut the health care
costs by minimizing the number of diagnostic
procedures needed for setting the correct diag-
nosis (9).

Having in mind that CT images are invari-
able degraded by streaking artifacts from the
bones at the skull base, MRI is much preferable
to CT for evaluation of posterior fossa region,
not only because of its ability to display anato-
my and any pathological changes with a defini-
tion incomparable by any other imaging tech-
niques and almost artefact-free, but also because
of MRI‘s multiplanar capabilities, high sensitiv-
ity for early detection of discrete pathological
changes and very good soft tissue differentia-
tion, which gives an excellent boundary contrast
between pathological and anatomical structures
with unprecedented clarity (10).

Even with modern imaging techniques like
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ABSTRACT

Background: Purpose of the study was to determine whether the native and contrast
enhanced MRI pattern of detected intraaxial posterior fossa metastatic tumors may potentially
suggest the origin of primary malignoma.
Materials and methods: In 99 patients with known primary cancer, in whom non-con-
trast MRI brain examination on 1.5T MRI unit (Siemens Magnetom SP 63-4000) revealed tumorous
lesion localized in posterior fossa using the routine protocol, paramagnetic contrast agent
(Gadolinium-DTPA) was applied intravenously. After the application of the contrast agent we
performed contrast-enhanced T1W scans in at least two optional planes (transversal and saggital
or coronal).
Results: In great majority of the patients, MRI pattern of intraaxial posterior fossa metastatic
tumors was nonspecific. In 9 patients (9.09%) specific pattern was connectable with the primary
malignoma site of origin. In 29 patients more (29.29%) MRI examination revealed additional data
which in future patients may give a clue for further diagnostic test in revealing the primary cancer
site of origine.
Conclusion: Regardless its primary site of origin, great majority of intraaxial metastatic
tumors in posterior fossa demonstrate nonspecific MRI pattern, while only small number of metas-
tases, due to their unique features, demonstrate specific pattern which may suggest the primary
malignancy site of origin.
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Is it possible to presume primary cancer
sites of origin on the basis of MRI
pattern of intraaxial posterior fossa
metastatic tumors



MRI, a diagnostic problem how to determine the
site of origin of the primary tumor only on the
basis of diagnosed metastatic tumors MRI pat-
tern remains. Presuming that some brain metas-
tases originating from different cancers may
probably have a different MRI presentation, we
tried to determine the native and contrast
enhanced MRI pattern of detected intraaxial
posterior fossa metastatic tumors in patients
with primary malignomas of various origin.

MATERIALS AND
METHODS

In 99 patients (46 male, 53 female, age range
from 45 to 76, average age 56.23 years) with
known primary cancer, in whom non-contrast
MRI brain examination on 1.5T MRI unit
(Siemens Magnetom SP 63-4000) revealed
tumorous lesion or lesions localized in posterior
fossa using the routine protocol consisted of:

• Gradient Recalled Echo (GRE) T1-weight-
ed (W) sequence in sagital plane instead of scout
view (TR 270ms, TE 6ms, section thickness
5mm, FOV 250mm, Matrix 192x256, NEX 1);

• Turbo Spin Echo (TSE) T2W/PD in trans-
versal plane (TR 4000 msec, TE 93/19 msec, sec-
tion thickness 5-6 mm,  FOV 250mm, Matrix
192x256, NEX 3);

• GRE T1W in coronal plane on region of
interest: (TR 270ms, TE 6ms, slice thickness 4-5
mm, FOV 250 mm, Matrix 192x256, NEX 2);

we performed contrast-enhanced T1W
scans in at least two optional planes (transversal
and sagital and/or coronal), three to five min-
utes after the intravenous administration of
paramagnetic contrast agent (Gadolinium-
DTPA) in concentration of 0.1 mmol/kg BW.

RESULTS

Summarized results of the study are pre-
sented in Table 1.

In 84 patients (84.85%) the tumors were

multiple, and in only 15 patients (15.15%) they

appeared as solitary lesions. The distribution of
multiple and solitary metastatic tumors is pre-
sented on Figure 1.

Great majority of the detected intraaxial

metastases, regardless the site of origin, are pre-
sented as round-shaped nodules of different
size, mildly hipointense to izointense on T1W
images, izointense to moderately hyperintense
on T2W images, with mandatory contrast
uptake in a form of a solid or rim enhancement
(Figure 2).

Different pattern was observable in 5 of 8
patients (62.5%) with multiple melanoma metas-
tases, in whom the tumors showed high signal
intensity on non-contrast T1W images (Figure 3)
and in 4 of 10 patients (40%) with colorectal car-
cinoma metastases, presented with markedly
low signal intensity on T2W images (Figure 4).

Presence of perifocal edema as a surround-
ing area of poorly demarkated hypointensity on

T1W sequence, hyperintensity on T2W sequence
without any signal intensity alteration after con-
trast administration was detected in 87 patients
(87.88%) with intraaxial metastatic tumors. In 12
patients (12.12%) with metastatic lesions of
small diameter perifocal edema was not found
(Figure 5).
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Graph 1. Distribution of the posterior fossa etastatic
tumors according to the number of lesions

Figure 1. A. T1W sagital, B. T2W axial and C. CE T1W
axial scans. Tipical MR features of intraaxial metasta-
tic tumor surrounded by a massive perifocal edema
with prominent contrast enhancement. Central area
without SI changes on CE T1W sequence correspon-
des to the necrotic intratumorous portion.

Figure 2. Non-CE T1W sagital image in patient with
malignant melanoma metastasis. Multiple diffusely
distributed small tumorous foci of high signal inten-
sity are evident in cerebellum and brainstem, but
also and supratentorial. 

Origin of primary
malignancy in
patients with
detected posterior
fossa metastasis
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Lungs
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Malignant
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  36 (36.36)

  33 (33.33)

  10 (10.10)
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    2 (2.02)

    1 (1.01)
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melanotic

to

to

to

to

Hemorrhagic,
inhomogeneusly

to

T2W

to
solid or rim

to       , solid or
rim, rarely patchy

to
solid or rim

not observable in
melanotic,

otherwise       to

to
solid or rim

to
solid or rim

to
solid or rim

to
solid or rim

Iregular, patchy
to

Signal intensity

Legend:     -mildly increasd signal intensity (SI),    -mildly decreased SI,      -intermediate SI,

      -moderately increased SI,      -moderately decreased SI,        -extremely increased SI,

        -extremely increased SI, — -no changes in SI, CE T1W-contrast enhanced T1W scans

Table 1. Distribution of intraaxial posterior fossa
metastasis according to primary malignancy origin
and their predominant MR characteristics on native
and contrast enhanced sequences. 

Figure 3. T2W axial image in patient with solitary
metastatic tumor originatig from colorectal carcino-
ma in left cerebellar hemisphere. Markedly
hypointensity of the tumorous mass is evident,
standing out from surrounding hyperintense edema.

Figure 4. CE T1W sequence in coronal plane. Small
metastatic focus (white arrow) became visible only
after the administration of paramagnetic contrast
agent in lack of perifocal edema

Figure 5. Intratumorous areas of hyperintensity
(arrow) on non-CE T1W sagital scan in patient with
bronchogenic carcinoma metastasis indicates the
regions of hemorrhage.

A

B

C



Intratumorous hemorrhage was detected in
17 (17.17%) patients with posterior fossa
intraaxial metastatic tumors. Hemorrhagic com-

ponent was usually visible as area of high T1W
signal intensity (Figure 6) and low T2W signal
intensity.

The frequency of hemorragic metastatic
tumors was shown on Figure 7.

Cystic metastatic tumors were found in 12
(12.12%) patients. Typical MR appearance of
cystic intraaxial metastatic tumors is presented
on Figure 8, while the sites of origin of the pri-
mary malignancies in those patients are shown
on Figure 9.

DISCUSSION

Intraparenchymal metastatic tumors are the
most common type of metastatic disease to
affect the cranial space. Although the data varies

amongst different reported series the results of
our study correlate with majority of previous
reports with breast and lungs as the posterior
fossa metastatic tumors of highest frequency,
followed by colorectal carcinoma and malignant
melanoma, renal cell carcinoma and others (6).
The brain is often the only site of metastases in
patients with extracranial malignancy, especial-
ly in those with bronchogenic carcinoma and
melanoma (11).

Regardless the site of origin, in the great
majority of patients metastatic tumors are multi-
ple, most commonly involving both supra- and
infratentorial compartement and much less fre-
quent infratentorial only. Still, the incidence of
solitary metastases in our study accounts only
about one-fourth of cases, which is approxi-
mately twice less than in results of some other
published studies (6,11). Yet, the fact that an
intraaxial tumorous lesion is solitary does not
exclude the consideration of metastasis as a
diagnosis in a first place (12). Since the differen-
tiation between solitary and multiple metastases
radically changes the therapeutical treatment
(surgery in solitary instead of radiotherapy in
multiple lesions), the accurate detection of all
present metastatic tumors is critical to patients
management.

Although the metastatic tumors are sur-
rounded by massive perifocal edema of vaso-
genic origin in great majority of cases, the
absence of edema does not exclude the presence
of small, hard distinguishable tumorous lesions.
Therefore, the administration of the paramag-
netic contrast agent is obligatory in all patients
with suspected metastatic disease in posterior
fossa. In order to shorten the examination time,
for screening the patients with suspected poste-
rior fossa metastasis, we may suggest perform-
ing of the contrast enhanced images only (13),
immediately after the orientational T1W sagital
scans.

The MRI appearance of the most metastases
on non-contrast, but also contrast-enhanced
scans is unfortunately nonspecific (14). Great
majority of metastatic tumors in posterior fossa
presents with lower to intermediate signal
intensity on T1W images, intermediate to high
signal on T2W images with almost mandatory
solid or rim contrast enhancement. If present,
rim uptake may differ from uptake of some
other disease states such as abscesses or
demyelinating plaques by its wall characteris-
tics (12). Our results suggests that the presence
of thick, irregular or nodular enhancement
could suggest, but it is not to be considered as
an accurate sign of malignant lesion.

On the other hand, exceptions to presented
nonspecific MRI characteristics of metastasis are
demonstrated by malignant melanoma metasta-
sis and colorectal adenocarcinoma metastasis.
Specificity of the MRI in detecting the nonhem-

orrhagic melanotic metastasis comes from its
hyperintensity on non-CE T1W images due to
the paramagnetic effect of melanine which is
ascribed to its free radical content (15).
Characteristic T2W hipointensity of colorectal
adenocarcinoma metastasis is still of unex-
plained ethiology, but if present that pattern
may be an inicial clue for determinig its site of
origin (16,17).

The presence of intratumorous hemorrhage
which occurs in just under one-fifth of all poste-
rior fossa metastases, based on our results
appears to be the most common in lung carcino-
ma metastasis, as well as the cystic intratumor-
ous pattern. Still there are other metastases with
previously verified tendency to bleed, among
them choriocarcinoma metastases, melanoma
and renal cell carcinoma metastases (18).

CONCLUSION

1. Regardless its primary site of origin, great
majority of intraaxial metastatic tumors in pos-
terior fossa demonstrate nonspecific native and
contrast-enhanced MRI pattern; therefore it
wouldn‘t be possible to determine the site of ori-
gin of the primary cancer on the basis of diag-
nosed metastatic tumors MRI pattern.

2. Still, some metastatic tumors, such as
malignant melanoma and colorectal adenocarci-
noma metastases, due to their unique features,
demonstrate specific MRI pattern which may
suggest the primary malignancy site of origin.

3. Intratumoral hemorrage or cystic appear-
ance may provide a more defined clue in further
diagnostic search for primary cancer.

4. The administration of paramagnetic con-
trast agent (Gadolinium-DTPA) is mandatory
not only for better depiction and delineation of
metastasis, but also for detecting possible small
tumorous lesions in patients with negative non-
contrast MRI images.
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Graph 3. Frequency of cystic intraaxial metastatic
tumors according to primary malignancy origin.
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The next ESMO congress will be held in
Hamburg from 13-14 October, 2000. It will be the
25th congress of our Society and it will mark a sub-
stantial period of time during which ESMO has
grown steadily as regards number of members,
quality of its official journal, Annals of Oncology,
and relevance of its role in the political issues of
oncology in Europe.


