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Background: The posterior cranial fossa comprises all the space below the tentorium
cerebelli and above the foramen magnum. Posterior fossa is vital structure which
includes brainstem, cranial nerve CVII-CXII, vertibrobasilar vessels and venous
sinuses. Any lesion in posterior fossa may directly involve these structures which
makes surgical approach and total excision very difficult or may even exclude any
safe surgical approach. For these important reasons precise radiological evaluation
by MRI is must to clearly visualize all the identifiable structure and plan safe surgery
for the patient.
Aim and objectives: To diagnose posterior cranial fossa space occupying lesions using
MRI; to characterize the posterior fossa space occupying lesions, to evaluate the
extent of the lesions; to differentiate low grade tumours from high grade tumours; to
compare the accuracy of MR imaging with surgical & histopathological result.
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Material and Methods: The study was conducted on 50 patients who were suspected
to have posterior cranial fossa lesion on the basis of clinical history, and examination
findings. We are excluded those who were clearly suspected and found to have
posterior circulation stroke and having h/o trauma. The patient will be scanned by
Siemens 1.5 T Magnetic Resonance Imaging scanner with their due consent. The
findings will be correlated with surgical/Histopathological examination and Diagnostic
efficacy will be determined.
Result: Total 50 patients satisfying inclusion criteria were included in this study. Most
common posterior fossa space occupying lesions were tumors 68% in which acoustic
schwannoma 20% was highest incidence. Overall diagnostic accuracy of MRI with
contrast was 96% to detect posterior cranial fossa space occupying lesions.
Conclusion: MRI is a golden tool to characterization of posterior cranial fossa space
occupying lesions such as morphology, localization, its extension, complete evaluation
of lesions and its complication to adjoing brain parenchyma thereby it is causing great
impact on planning of management. Thus the MRI has the most potential diagnostic
modality to allow complete and accurate diagnosis to such lesions and by which best
initial management to be formulated.
Keywords: MRI, Space occupying lesions, posterior cranial fossa.

Introduction

is vital structure which includes brainstem,
cranial nerve CVII-CXII, vertibrobasilar
The posterior cranial fossa comprises all vessels and venous sinuses. Any lesion in
the space below the tentorium cerebelli and posterior fossa may directly involve these
above the foramen magnum. Posterior fossa structures which makes surgical approach
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and total excision very difficult or may even exclude any
safe surgical approach. Obstruction to CSF pathway in this
area causes obstructive hydrocephalus and which cannot
be corrected without excision of the lesion. For these
important reasons precise radiological evaluation by MRI
is must to clearly visualize all the identifiable structure and
plan safe surgery for the patient.

of MRI with contrast was 96% to detect posterior cranial
fossa space occupying lesions.
Table 1:
No. of lesions according to their MRI diagnosis was as
follows

In addition detailed MRI findings and there prediction
gives a clear Histopathological diagnosis and in cases
where tissue diagnosis cannot be done based on MRI
findings needful treatment like chemotherapy/radiotherapy
can be instructed. Although the appearance of CT findings
are reasonably characteristic in evaluating posterior fossa
space occupying lesions, MRI is the preferred tool and is
the investigation of choice as, It provides intrinsic tissue
contrast and problem of degradation of images by beam
hardening, as seen on CT does not occur. There is no risk of
radiation. Multiplanar capabilities of MRI provides better
3D appearance and appreciation of tumor extent, edema,
and herniation; when present.

Tumours

Metastasis
Infections
Tumor Mimics

Materials & methods
MRI study of 50 consecutive patients having posterior
fossa lesions was conducted from the period of January
2014 to October 2015 using 1.5 Tesla Magnetic Resonance
Imaging Machine, Department of radio diagnosis Mahatma
Gandhi Memorial Medical College & M.Y.H. hospital at
SRL diagnostic Center Indore Madhya Pradesh. Those
patients who were clinically suspected to have posterior
fossa lesions or already detected to have posterior fossa
lesions on other imaging modalities were included. Patients
with vascular etiology i.e. stroke, trauma, and metabolic
disorders& general contraindication to MRI were excluded
from the study. MRI examination was performed on
1.5 TESLA, 8 Channel Magnetic Resonance Imaging
equipment. This is a high field strength superconducting
magnet, with a cylindrical configuration. A dedicated head
coil was used for imaging.

Result
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11

Jugular/Hypoglossal
Schwannoma

1

Meningioma

4

Epidermoid

2

Meduloblastoma

5

Pilocytic Astrocytoma
Brainstem Glioma

2
3

Cerebellar
Hemangioblastoma

2

Ependymoma

3

Metastasis
Tuberculomas
NCC
Abscesses

1
6
2
1

Arachnoid Cyst
Dandy-Walker Cyst

5
2

TOTAL

50

Table 2:
Final Diagnosis on Follow up

Tumours

Metastasis
Infections

Total 50 patients satisfying inclusion criteria were included
in this study. Most common posterior fossa space occupying
lesions were tumors 68% in which acoustic schwannoma
20%was highest incidence. overall diagnostic accuracy

Acoustic Schwannoma

Tumor Mimics

Acoustic Schwannoma
Jugular/Hypoglossal
Schwannoma
Meningioma

10

Epidermoid

3

Meduloblastoma
Pilocytic Astrocytoma
Brainstem Glioma

3
3
3

Cerebellar Hemangioblastoma

2

Ependymoma
PNET

3
1

Metastasis

2

Tuberculomas

5

NCC

2

Abscesses

1

Arachnoid Cyst
Dandy-Walker Cyst

4
2

TOTAL

1
5

50
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Table 3:
Diagnosis on conventional MRI, contrast and DWI
Diagnosis

Conventional
MRI

Tumours
Low Grade
High Grade

DWI
MRI

CEMRI

Follow
up

28

31

31

30

5

3

3

4

Mets

1

1

2

2

Infection

9

9

8

8

Tumor
Mimics

7

6

6

6

FLAIR [C]

TABLE 4:
Comparision Of Accuracy Of Conventional MRI With
Dwi And Ce-Mri For Posterior Fossa Lesions
S.
N.
1
2
3
4
5

Parameter
Sensitivity
Specificity
Positive
Predictive Value
Negative
Predictive Value
Accuracy

Conventional
MRI

DWI

CEMRI

91.4%
93.3%

94.3%
93.3%

97.1%
93.3%

96.97%

97%

97.14%

82.3%

87.5%

93.3%

92%

94%

96%

Fig.1: Solid extra-axial CP angle mass which is
heterogeneously, isointense on T1WI [A], Hyper intense
to grey matter on T2WI [B], and FLAIR[C] shows intense
homogenous Contrast Enhancement [D] on post contrast
study. MENINGIOMA
[A]

[C]

T1W [A]

T1 Post Contrast [D]

[B]

[D]

T2W [B]

Fig.2: isointense on T1WI [A], heterogeneously hyper
intense on T2WI [B], FLAIR [C] images [D] shows
moderate enhancement on post contrast study (D). Typical
“Ice-Cream Cone” appearance is seen that shows larger
CPA component centered around a smaller intra-canalicular
component on T2W [B]. B/L ACOUSTISCHWANNOMA
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T1W [A]

DWI

T2W [B]

FLAIR [E]

ADC

Contrast [F]

Fig. 4: Midline 4th ventricular mass which is hypo intense
on T1WI[A], hyper intense on T2WI[B], shows mild
restricted diffusion on DWI[C], shows heterogeneous
contrast enhancement[D] and causing moderate
hydrocephalus -EPENDYMOMA
AXIALT2

FLAIR

Fig. 3: Well-defined thick ring enhancing lesion [D] shows
the central portion which appear hypo intense on T1WI [A]
and T2WI[C].There in no restricted diffusion. Moderate
perilesional edema and mass effect on 4th ventricle and
pons is seen TUBERCULOMA
T1SAG [A]

DWI[C]

T2W [B]

ADC [D]

Coronal T1-post contrast DWI

ADC

Fig. 5: Well-defined cyst with mural nodule in right
cerebellar hemisphere. The cyst fluid does not suppress
completely on FLAIR.Intense enhancement of the solid
component.Shows no restriction of diffusion. Pilocytic
astrocytoma
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[A]

[B]

bilateral lateral ventricles. [C] shows mild enhancement
in the lesion [D ]and [E] show highly restricted diffusion.
Medulloblastoma
T1W [A]

DWI

T2W [B]

ADC

DWI[C] ADC [D]

Fig. 6 [A] Hyper intense mass with multiple flow voids
in the cerebellar vermian region. [B] Shows intense
homogenous enhancement. [C] Shows facilitated diffusion
on DWI Hemangioblastoma
[A]

[B]

Fig. 8 these are cystic lesions which appear hypo intense on
T1WI [A], hyper intense on T2WI [B], are show restricted
diffusion on DWI[C] and appear dark on ADC map [D].
Epidermoid Cyst

Discussion

Axial T1-post contrast [C] DWI [D]

ADC map [E]

Fig. 7 [A] and [B] A well defined midline cerebellar mass
compressing the 4th ventricle with resultant dialtation of

50 cases of posterior fossa space occupying lesions were
evaluated in this study. Tumors, infective lesions and tumor
mimics all were considered collectively as space occupying
lesions. Maximum 10 patients were in the age group 3039yrs followed by 9 patients in age group 0-9yrs and 20-29
years respectively. Showing a bimodal distribution, most
common in the middle age groups and in paediatric age
group however infrequent in the old age. Only 7 patients
(14%) were over the age of 50. This is consistent with the
age distribution pattern for posterior fossa as was found
by Dukkipati et al study.1 Posterior fossa SOLs were more
common in males, 29 males in comparison to 21 females
were diagnosed in our study. Similar distribution was
found by findings of Chang T2 who studied 129 cases of
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posterior fossa tumors and reported male predominance.
Headache and repeated vomiting were the most common
presenting symptoms found in 36 (72%) numbers of
patients respectively. Other important clinical features were
cerebellar signs i.e. gait disturbances and ataxia found in
30(60%) cases. Hearing loss was seen in 18(36%) patients.
similar findings was observed in Kalyani’s study.1
On MRI, a near symmetric distribution in the Intra &
extra axial compartment was seen. 26 patients had intraaxial while 24 had extra-axial lesion. In the intra axial
compartment cerebellum was the most common site
involved. 15 patients (30%) patients had lesion originating
from the cerebellum. The 2nd most common intra-axial site
was the 4th ventricle. In the extra-axial compartment CP
angle cistern was involved in nearly all cases of extra-axial
tumors, 18 out of 24 extra-axial tumors (75%). Tumors
of the CP angle extending into the IAC were the most
common subgroup, Schwannoma of the vestibule cochlear
nerve form the majority of these tumors.
On basis of T1w, T2w & FLAIR images, a diagnosis was
made and noted. Total 33 of the lesions were tumors, 28
of them low grade and 5 high grade, 1 case with a known
case of breast malignancy was diagnosed with metastasis.
9 were diagnosed of infective etiology and 7 cases were
diagnosed with tumor mimics. 18 tumors (54%) were
extraxial and 15 were intraaxial (45%). Amongst the
extraxial tumors 12 cases were of schwannomas (66%), 4
were of meningiomas (22%) and 2 were of epidermoids
(12%). All of them were located in the CPA cistern.This
finding of three most common extraxial tumors in posterior
fossa being schwannomas, meningiomas, and Epidermoid
correlated with the study of Brackmann and Bartels et al3;
Valavanis et al4; and Gonzalez Revilla et al5 study.
In the pediatric age group the most common intra
axial tumors seen were gliomas, medulloblastoma and
ependymoma which correlated with the findings mentioned
by Maher co et al6 and Duggipati1 study.
However amongst the gliomas most common occurrence
found was that of brainstem gliomas than cerebellar
astrocytomas which did not match with the findings of above
mentioned study. The fourth ventricle was compressed or
displaced in majority of the patients. This finding correlates
with that of Kingsley DP.7
The schwannomas were most commonly observed in

the age group of 30 to 60 years in which they were most
common in females.3 cases of bilateral schwannomas were
seen. The 2 bilateral schwannomas were found in young
adults and 1 in middle age. All of them had stigmata of
neurofibromatosis. These finding correlated with the study
of Brackmann and Bartels et al3; all 11 cases of acoustic
schwannomawere centered at the internal auditory meatus.
Similar finding was observed by Mulkens TH et al.8 All
cases were iso to hypo intense on TIWI, heterogeneously
hyper intense T2W and FLAIR. 4 cases (16%) showed
hypo intensity on T2FFE suggesting calcification or
hemorrhage within. These findings were in agreement with
those of Scott W.9
4 cases of meningioma were seen. The male: female ratio
was 0:5. All were broad based on the tentorium. 3 tumors
were hypo intense on T1WI and 1 was iso to hypo intense
and on T2WI 3 cases Isointense as compared to grey matter
and 1 was hyper intense on T2WI. All our findings were in
agreement with those of Scott W9 Chen TC et al.10
Two cases of epidermoid cyst were seen, all were located in
the CPA. All were hypo intense on T1WI, hyper intense on
T2WI and partially suppressed on FLAIR. These findings
are similar to those of Dutt SN et al11 and Wasenko JJ et
al.12 No perilesional edema was seen.
Total five cases of Medulloblastoma were studied. Three
of them seen in paediatric age group (<8yrs) while two in
adults (37 & 38 years). All were seen in males. All were
midline vermian lesions. Four Medulloblastoma tumors
were hypo intense on T1WI and heterogeneously hyper
intense on T2WI and Flair images. The T2W intensity was
similar to the grey matter of cerebellar foliae. All the cases
were associated with the mass effect on adjacent brainstem,
bilateral cerebellar hemispheres and 4th ventricle & non
communicating hydrocephalus (100%).
Of 5 cases of gliomas, 3 were seen in the brainstem and 2
in the cerebellar hemisphere. 3 were seen in children and 2
were in adults.
All tumors were hypo intense on T1WI and hyper intense
on T2WI. These findings are similar to those of Lee YY.13
In one case the glioma was seen to diffusely involve pons,
midbrain and the bilateral thalami. There was minimal
involvement of the middle cerebellar peduncles and
cerebellar hemispheres. In spite of reaching to a large size
there was no evidence of degeneration within it.The one
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present in the cerebellum showed the presence of blooming
suggestive of calcification or hemorrhage on T2FFE.
One case of metastasis age group ranged from 40 to 65 years
and was seen in female. This reflected in the most common
primary being carcinoma breast in this study. Lesions
were multiple and well defined, seen in the cerebellar
hemispheres and vermis. Lesions were iso to hypo intense
on T1WI, and hyper intense on FLAIR images. On T2WI,
showed hyper intense signal.
The three cases of ependymoma were isointense to hypo
intense on T1WI, heterogeneously hyper intense on T2WI
and FLAIR. They also showed foci of hyper intensity on
T1WI and of blooming on T2FFE suggestive of blood
products and calcifications which also contributed to their
heterogeneity. These findings were similar to those reported
by Spoto GP et al.14
The two cases of hemangioblastoma were of solid in
morphology and showed coarse focal calcification,
multiple intra-lesional and perilesional flow voids, and
intense contrast enhancement. This finding was similar to
that noted by Lee SR et al.13
Tuberculomas were the cause of posterior fossa SOLs
in 12% of the cases. They contributed 67% of the total
infective SOLs in posterior fossa. Of the 6, 67% in 10 to
30 years and 33% in >30 years of age group. This finding
is in agreement with the Scott W. who has mentioned that
infratentorialtuberculomas are commoner in children and
young adults. Majority of the tuberculomas were multiple
and were associated with concomitant supratentorial
lesions. In 17% solitary tuberculoma was seen in the
posterior fossa. Majority of the tuberculomas were of sub
centimeter in size. Only one giant (1cm) granulomas were
seen (14%). Most of the noncaseating granulomas was
hypo intense on T1WI and hyper intense on T2WI. Target
appearance was also observed as stated in results. These
finding was consistent with the appearances described by
Gupta RK.15
Other infective SOLs found in posterior fossa were
of neurocysticercosis in which one was multiple with
concomitant involvement of supratentorialneuroparenchyma
and other was healed verity. Ring and disc enhancement
pattern was observed.
Amongst the tumor mimics seen in posterior fossa were

developmental lesions like arachnoid cyst and DandyWalker malformation. The arachnoid cysts were seen in
both CPA cistern and midline retro cerebellar location,
which are the two most common infratentorial sites of
these cysts as reported by the Galassi et al.16 The intensity
was similar to CSF on all the sequences. It did not enhance.
The Dandy-Walker cysts were seen as a classic triad of
cerebellar dysgenesis, cystic dilatation of the 4th ventricle
and superior displacement of torcullarherofilli as described
by Scott W.9
After T1w, T2w & FLAIR images were taken and a
diagnosis was framed for each of the 50 lesion, next the
diffusion weighted images were studied for restriction
of diffusion. Only 8 lesions showed restriction, this led
to change in diagnosis in 3 cases.Out of the 5 cases of
medulloblastoma that were diagnosed on conventional
MRI sequences, only 3 showed restriction to diffusion.
So a change of diagnosis in the other 2 cases was made.
1 of the patient was now diagnosed as ependymoma. The
other case was that of a 14 yr. male child, the lesion was
seen to be involving the cerebellum and vermis and was
diagnosed as Medulloblastoma on conventional MRI,
however no restricted diffusion was seen, and diagnosis of
solid form of JPA was given. Restriction to diffusion is seen
in higher grade tumours as tightly packed cells of High
Grade tumours restrict the movement of water between
the cells, which shows restriction to diffusion. Application
of DWI to our patients changed the diagnosis from a high
grade tumour (medulloblastome – Grade IV) to low Grade
(ependymoma- grade II & JPA – Grade I).
Restriction of diffusion was also seen in a patient previously
diagnosed as arachnoid cyst, now diagnosed as epidermoid.
1 case from tumor mimics was shifted to low grade tumour.A
single case of brain abscess and another case of metastasis
also showed restricted diffusion. After examining the DWI
Images, a total of 3 diagnoses were changed. 2 cases of
medulloblastoma were changed to 1 ependymoma and 1
JPA respectively, both being low grade tumours according
to WHO GRADE of tumours. The diagnosis of 1 case of
tumourmimic was changed to arachnoid cyst.
Contrast study of every patient was done, except those
diagnosed as epidermoid and arachnoid cyst after diffusion
weighted study. Contrast uptake and enhancement pattern
were studied and noted in the prefixed format. Uptake
pattern were divided as homogenous, heterogeneous, rim
enhancement as thin/thick rim, cyst with mural nodule
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and absent uptake.Homogenous enhancement was seen
in meningioma and schwannoma. In meningioma the
enhancement was typically intense while moderate
homogenous enhancement was seen in schwannoma. 1
case which was previously diagnosed as Schwannoma
with minimal ICA extension showed intense homogenous
enhancement was then changed to Meningioma. Nearly all
patients had similar diagnosis on follow up as were given
after CE- MRI, except 1 patient who was diagnosed as
Ependymoma after CE-MRI was diagnosed as PNET on
histopathological study.
The diagnostic accuracy of conventional MRI, Con MRI
+ DWI MRI & Con MRI + DWI MRI + CE-MRI was
compared to the diagnosis on follow up. The following
results were obtained: conventional MRI diagnosed 28
cases of low grade tumors, 5 cases of High Grade tumours,
1 metastasis, 9 infections including 1 brain abscess and
7 cases of tumor mimics. On comparison to the final
diagnosis on follow up conventional MRI had sensitivity,
specificity, PPV, NPV & DA of 91.4%, 93.3%, 96.97%,
82.3% and 92% respectively. Conventional MRI was not
able to differentiate between epidermoid and arachnoid
cyst, between large medulloblastoma and ependymoma
and medulloblastoma and solid form of JPA. Conventional
MRI was not able to differentiate between brain abscess
& metastasis, and meningioma and schwannoma solely on
basis of T1w & T2w characteristics alone.on addition of
DWI to conventional MRI images, 2 cases were changed
from high grade to low grade, 1 case from tumour mimics
(arachnoid cyst) was changed to epidermoid (low grade).
On comparison to follow up DWI- MRI had sensitivity,
specificity, PPV, NPV & DA of 94.3%, 93.3%, 97%, 87.3%
and 94% respectively. Slight improvement in sensitivity
and Negative predictive value was seen on addition of
DWI to conventional MRI in accurate characterization of
posterior fossa SOLs.

with sensitivity, specificity, PPV, NPV & DA of 97.1%,
93.3%, 97.1%,93%,96% These findings were consistent
with the study published by Mohamed a Hassan.17

Conclusion
In this study of 50 cases of posterior cranial fossa space
occupying lesions it was found that MRI is a Golden tool to
characterize these lesions. Location and morphology of the
lesions was as important to reach the diagnosis as the signal
intensity. Best intra-axial/extra-axial localization, could be
done on MRI which had a significant impact to reach the
diagnosis.
Minute details of the lesion like extension in IAC/jugular/
hypoglossal foramina; Displacement of cranial nerves and
vessels helped to firmly establish the imaging diagnosis.
In tumors known to cause CSF dissemination and drop
metastasis, decision of the screening examination of the
spine could be taken at the time of same initial examination.
It resulted in complete evaluation of the lesion along
the entire neuraxis, thereby causing great impact on
management.
MRI not only is helpful to better delineate the lesion itself
but also the secondary effects of the lesions on the adjacent
neuroparenchyma, cranial nerves and ventricular system.
These mechanical effects and structural deformities are of
great importance because the posterior fossa has extremely
limited space and compliance to accommodate increase in
the intracranial pressure.
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