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MAGNETIC RESONANCE IMAGING EVALUATION OF SPINAL TUMOURS AND ITS
PATHOLOGICAL CORRELATION IN ROHILKHAND REGION

Taranjeet Kaur', Rajneesh Madhok’

Abstract

Introduction: Spinal tumours of the spine constitute around 15-20% of CNS tumours. It can
be localized into three compartments- extradural, intradural extramedullary and
Paper Submission Date intramedullary. Once the lesion is localized, a differential diagnosis can be established based
06-05-2017 on the tumours that commonly occur in that compartment. These lesions have characteristic
magnetic resonance imaging features for a definitive diagnosis. The present study aims to

Paper Acceptance Date evaluate spectrum of spinal tumours and correlate MRI imaging with pathological findings.
28-05-2017

Publication Info

Material and Methods: The present study included 48 patients and was conducted on 3 Tesla
Paper Publication Date MRI. The patients who had back pain and neurological symptoms & were diagnosed as spinal
July 2017 tumours on FNAC/ Biopsy were included. The routine MRI protocols included TIWI & T2WI
sagittal and axial, STIR coronal and sagittal images; slice thickness was 3.0 mm; field of view
DOI (FOV) was 28 - 32 cm and contrast enhanced axial, sagittal and coronal T1W fat sat images.
UPAALE..cnnnnnnevrnnnnnne. The images were assessed for location, shape, extent, component characteristics, signal
intensities on different MRI sequences and enhancement patterns of the lesions. The lesions
were correlated with cytohistopathological findings.

Results: Male predominance (2.7:1) with common age group 41-50 years with mean age 0f43
years was seen. The male: female ratio in malignant and benign was 1:1.8 and 1:6 respectively.
Most common location of tumours was intradural extramedullary (54.16%), followed by
Extradural (37.5%) and intramedullary spinal cord tumour (6.25%). Most common location
was dorsal (52.08%). The most common spinal tumour was metastasis followed by nerve
sheath tumours. On correlation of MRI finding with cytohistopathology sensitivity and
specificity for malignant lesion was 85.71% and 96.29 % respectively, while for benign lesion
was 96.29 % and 85.71% respectively.

Conclusion: Magnetic resonance imaging is useful in effectively defining the size, shape and
position of tumour along with accurate localization of particular compartment of tumour and
correlation with cytohistopathology.
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INTRODUCTION compartment. Some lesions have characteristic magnetic
) ) ) resonance imaging or radiographic features that may allow
Tumors of the spine constitute approximately 15-20% of f PR . . . . 3
] S ] or a definitive diagnosis based on imaging studies alone.
CNS tumors. They primarily occur in young adults & are
less common in children and the elderly. Only 1% of Extradural tumors are the tumors located external to the
primary spinal tumors involve multiple separate levels.’ dural layer and cause impingement on the thecal sac. With

progressive increase in size of the mass. The subarachnoid
Tumors in the spine can be localized into one of three

compartments: extradural, intradural extramedullary, and

space is at the interface of the mass & the cord gets
obliterated with extrinsic cord compression. The common
extradural benign tumors are haemangioma,
osteoblastoma, osteoid osteoma, osteochondroma, giant
cell tumor, aneurysmal bone cyst, eosinophilic granuloma,
chordoma, sacrococcygeal teratoma while common
extradural malignant tumors are multiplemyeloma,
plasmacytoma, ewings sarcoma & osteosarcoma,

intramedullary. Lesions in each of these compartments
have common characteristic appearances that help to
identify the compartment in which the tumor is located.
Once the lesion is localized, a differential diagnosis can be
developed based on the tumors that commonly occur in that
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chondrosarcoma.’

Intradural extramedullary tumors are the tumors located in
the subarachnoid space between the dura and spinal cord.
They will be seen as intradural filling defect outlined by
sharp meniscus of CSF with enlarged ipsilateral
subarachnoid space up to mass and cause deviation of the
spinal cord away from the mass.’ In adults, nearly two-
thirds of all intradural tumors are extramedullary and are
typically nerve sheath tumors, meningiomas, or
ependymomas.’

Intradural intramedullary tumors are the tumors located
within the spinal cord and cause cord expansion. The one
third of intradural tumors are intramedullary, with the most
common histologies being astrocytoma and ependymoma,
followed by hemangioblastoma and other tumor types.*

sagittal images; slice thickness was 3.0 mm; field of view
(FOV) was 28 - 32 cm and contrast enhanced axial, sagittal
and coronal T1W fat satimages.

Following optional sequences were obtained:

¢+ Sagittal diffusion weighted MRI (single shot echo planar
sequence) wherever required

¢+ Gradient sequences-Sagittal or axial images

The images were assessed for location, shape, extent,
component characteristics, signal intensities on different
MRI sequences and enhancement patterns of the lesions.
The lesions were classified into extradural, intradural
extramedullary & intradural intramedullary and correlated
with cytohistopathological findings. Written consent of all
the patients was taken.

RESULTS S .
In this present study, we aim to study distribution spectrum Table-1: Distribution of spinal tumors
of spinal tumors by MRI imaging and pathological A total of 48 Distribution n (%)
correlation. cases with [Cervical 2 (4)
S p inal Dorsal 25 (52)
MATERIAL AND METHODS tumours |Lumbar 13 (27)
. W e r e Cervico-dorsal 1(2)
The present study was conducted in the department of lated. T Dorso-lumbar 5(11)
Radiodiagnosis at Shri Ram Murti Smarak Institute of evaluated. It r=—="—— " 2 @)
Medical Sciences, Bareilly from November 2015 to showed . . .
) . mal e Table-2: Histological spectrum of spinal tumors
December 2016. It included 48 patients and was conducted - o
. ] predominan Spectrum of Disease n (%)
on 3 Tesla MRI (Siemens Magnetom Verio) ce with Metastasis 14 (29.16)
Inclusion Criteria: The patients who were found to have male Nerve sheath tumor 13 (27.08)

. . L. Meningioma 7 (14.58)
spinal tumors on undergoing MRI of spine in department of female ratio - -
the Radiodi s for th luati £ back pai d ) Epidermoid 4 (8.33)

e Ra 19 iagnosis for the eva 1.13 ion of back pain an in our study [Toratoma 1(2.08)
n?:urologlcal .symptoms and patients \yho were already 2.7:1. [lGposarcoma 1(2.08)
diagnosed spinal tumors by FNAC / biopsy and had not Spinal [Giantcel tumor 1(2.08)
undergone surgery were included. lesions were |Ependymoma 1 (2.08)

. Lo . m o s t |Plasmacytoma 1(2.08
Exclusion Criteria: All cases of spinal tumors who were not y 2.99)
. . 1 Hemangioblastoma 1(2.08)
commonly
subjected to FNAC/biopsy. ) D — 1(2.08
noted in the |2SMOIT CyS (2.08)
. . Arachnoid t 1(2.08
Methods of data collection: The routine MRI protocols age group L_rac o oy® ] 22 08;
. . . Ipoma .
included TIW & T2W sagittal and axial, STIR coronal and 41-50 years |— . .
Acute myeloid leukemia 1(2.08)
Table-3: Spectrum of multiple spinal tumors in the present study
MRI Findings*
Spectrum of disease | n Age R(an;:s:n()Y ears) M:F Compartment T1wi 2w Post Contrast
Hyper | Hypo Iso Hyper | Hypo Iso Homo | Hetro
Si Sl Si Si Si Si
Meningioma 7 18-64;36 0.4:1 ID-EM - 2 5 4 2 1 7 -
Epidermoid 4 1-53;25.5 01:01 ID-EM - 3 1 4 - - - 4
NST Schwannoma 12 34-77;57.54 05:01 ID-EM - 3 9 1" 1 - - 12
Neurofibroma 1 23 M ID-ED - 1 - 1 - - - 1
Metastasis 14 14-84;62 06:01 ED - 13 1 13 - 1 11 3

NST- Nerve Sheath Tumors; Compartment- Extradural (ED), Intradural-extramedullar (ID-EM), Intradural-intramedullary (ID-IM), Both extra and

intradural (ED-ID), M- male, F-female, *Fig. 1-5
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Fig.-1: Metastasis. (A) diffuse and patchy low marrow signal intensity on
T1WI (B) displaying hyper signal intensity on T2WI (C) post contrast
images shows enhancement.

Fig.-3: Schwannoma. A) An oval shaped lesion appearing isointense on
tIwi. (b) Slightly hyperintense on T2WI (c) T1 post contrast fat-sat image
shows heterogeneous enhancement.

with mean age of 43 years.
Out of 48 patients, 30
patients (19 males and 11
females) were found to have
benign lesions while 18 (16
males and 02 females) were
found to have malignant
lesion. The male: female
ratio in malignant and benign
was 1:1.8 and 1:6
respectively. Most common
location

Fig.-5: Dumbbell shaped
Neurofibroma. An oval shaped

lesion hyperintense on T2WI. of tumours was

intradural extramedullary
(54.16%), followed by Extradural (37.5%), intramedullary
spinal cord tumor(IMSCT) (6.25%). The lesion occupying
both intradural and extradural space accounted for 2.08%.
Most common location was dorsal (52.08%) (Table-1). The
most common spinal tumor was metastasis followed by
nerve sheath tumors (Table-2). The primary malignancy
leading to metastasis to spine were lung cancer (48.5%),
hepatocellular cancer (28.57%), breast cancer (14.28%)
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Fig.-2: Meningioma. (A) Sagittal T2WI shows hyperintense lesion at C6-
C7 level with surrounding edema (B) lesion appears isointense on TIWI
(C) post contrast imaging shows intense homogeneous enhancement.

CONTRAST

bt )

Fig.-4: Epidermoid cyst. (A) sagittal tlwi shows a well defined oblong
shaped lesion at level of D10-L1 vertebral level (B) Lesion appears
hyperintese on T2WI (C) post contrast images show peripheral
enhancement.

and prostate cancer (14.28%).

MRI findings of Spinal Tumors

Teratoma: A Heterogeneous signal intensity (fatty
component appears hyper intense on TIWI and cystic
component appears hyper intense on T2WI) lesion
displaying solid cystic component located from L2 to L5
vertebrae level causing scalloping of posterior margin of L3

Table-4: Spectrum of single spinal tumors in the present study

Spinal tumors Age [ Sex | Vertebral Location Compartment
Teratoma 27 | M Lumbar ID-EM
Liposarcoma 13| M Lumbar ED
Giant cell tumor 16 F Dorsal ED
Ependymoma 28| M Dorso-Lumbar ID-IM
Plasmacytoma 65 | M Dorso-Lumbar ED
Hemangioblastoma 18 M Dorsal ID-IM
Dermoid cyst 35| M Lumbar ID-EM
Arachnoid cyst 38 F Dorsal ID-EM
Lipoma 15 M Dorsal ID-IM
AML 16 | M Lumbo-Sacral ED

Compartment- Extradural (ED), Intradural-intramedullary (ID-EM),
Intradural-intramedullary (ID-IM), Both extra and intradural (ED-ID),
AML- Acute Myeloid Leukemia, M- male, F-female
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Fig.-6 (Teratoma) : (A & B) show heterogeneous signal intensity lesion
located from L2-L5 (fatty component appears hyper intense on T1WI and
cystic component appears hyper intense on T2WI .Lesion is causing
scalloping of posterior margin of L3 & L4 (C) Post contrast images show
focal enhancement.

and L4. Post contrast show focal part of enhancement of the
lesion close to the fatty component (Fig.-6).

Liposarcoma: A well defined lesion is seen in posterior
paraspinal region displaying hyper signal intensity on T1/

Fig.-7 (Liposarcoma): Oblong shaped lesion is noted in Left paraspinal
region, displaying hyper signal intensity on T2WI (A) & T1WI (B). Stir
coronal images show partial fat suppression (C).

Giant Cell Tumor:
An expansile lesion
involving D8
vertebral body with
bone destruction
with small
paravertebral soft
tissue displaying
iso — hypo signal
intensity on TIWI
a n d
heterogeneously hyperintense on T2WI with curvilinear
low signal intensity areas. Post contrast study showed
moderate heterogeneous enhancement (Fig.-8).

Fig.-8 (Giant Cell Tumor): CT guided
Biopsy from expansile lesion involving D8
vertebral body with bone destruction and
small paravertebral soft tissue.

Ependymoma: A heterogeneously hyper signal intensity
mass on T2WI in the thecal sac extending superiorly from
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cord /conus level at D12/L1 level to inferiorly up to the
lower margin of L3 vertebra. T2 signal intensity is seen the
lower dorsal cord/ conus against D11/D12 level. Post
contrast study shows asymmetrical patchy heterogeneous
enhancement of the mass. No obvious extension to neural
foramina is seen (Fig.-9).

Plasmacytoma: A
hypo signal
intensity
expansile lesion
on TIWI and
hyper signal
intensity on
T2WI. Post
contrast study
shows moderate
enhancement (Fig.-10).

Fig.-10 (lasmacytoma): CT guided Biopéy
from vertebral body.

Hemangioblastoma: A lesion isointense on TIWI,
hyperintense on T2WI image with extensive edema and
flow void. Post contrast study shows intense heterogeneous
enhancement (Fig.-11).

Fig.-11 (Hemangioblastoma): A small lesion in lower dorsal cord
Isointense on T1WI (A), hyperintense on T2WI image with flow void and
extensive edema (B). Post contrast shows intense enhancement (C).
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Dermoid Cyst: A well defined elongated lesion against
L2-L5 level displaying increase signal intensity on TIWI
and low signal intensity on T2WI and suppression on fat sat
images. Post contrast study shows no enhancement and no
restriction is noted on diffusion (Fig.-12).

Fig.-12 (Dermoid Cyst): (A) a well defined oblong shaped lesion is noted
at level of L2 —L4 verebrae displaying hyper intensity at TIWt (B)
hypointense on  stir due to fat suppression (C) heterogeneous
enhancement on post contrastimaging

Arachnoid Cyst: An intradural extramedullary cystic lesion
showing low signal intensity on TIWI and high signal
intensity on T2WI is seen distending the central portion of
spinal cord. Post contrast study shows no enhancement and
no restriction is noted on diffusion.

Lipoma: A lesion displaying high signal intensity on TIWI
and T2WI and no enhancement on post contrast study,
showed suppression on fat sat imaging.

Acute Myeloid Luekemia (AML): Lesion shows low signal
intensity on TIWI and T2WI. Post contrast study shows
heterogeneous enhancement of marrow and enhancing
tissue seen against L5-S3.1so to low marrow infiltration of

vertebra and posterior neural arches is noted (Fig.-13).

Fig.-13 (Acute Myeloid Leukemia): (A)Abnormal low signal intensity is
noted on TIWI (B) Iso to increased signal intensity on T2WI. (C) Post
contrast study shows diffuse enhancement of sacral vertebral. Thin rim of
enhancement of anterior epidural mass.

MRI and pathological correlation:

In our study on MRI basis, there were 19 malignant lesions
out of 48 cases. Eighteen proved to be malignant on
cyto/histopathology and 1 case turned out to be benign
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(Giant Cell Tumor). Twenty nine lesions were reported
benign out of which 3 turned out to be malignant (1 case
each of AML, Ependymoma and Liposarcoma).

Malignant lesions
Cytology / Histopathology Findings
MR Imaging y gy P Y - J Total
Positive Negative
Positive 18 1 19
Negative 3 26 29

PVP (predictive value for positive) =18/19 x 100 =94.73%;
PVN (predictive value for negative) =26/29 x 100 =89.65
%; False positive = 1/27 x 100 = 3.70%; False negative =
3/21 x 100 = 14.28%; Specificity =26/27 X 100 =96.29%;
Senstivity =18/21 X 100 =85.71%; P Value =0.000 (P
value<0.05 is statistically significant)

Benign lesions

. Cytology / Histopathology Findings
MR Imaging — - Total
Positive Negative
Positive 26 3 29
Negative 1 18 19

PVP (predictive value for positive) =26/29 x 100 =89.65%;
PVN (predictive value for negative) =1/27 x 100 =3.70 %;
False positive =3/21 x 100 = 14.28%; False negative =1/27
x 100 = 3.70%; Specificity — 18/21 X 100 = 85.71%;
Senstivity — 26/27 X 100 = 96.29%; P value = 0.000 (P
value< 0.05 is statistically significant)

DISCUSSION
Demographic Comparison

Rajnish etal’ in his study of 111 patients in Rishikesh region
found the most common lesions were neuroepithelial
tumors (ependymomas and astrocytomas; 30.63%)
followed by nerve sheath tumors (22.53%),
dermoid/epidermoid (9.9%), and meningiomas (6.3%).
The thoracic region of spinal canal was most frequently
involved (34.2%) followed by cervical (18.91%),
thoracolumbar (13.5%) and lumbar (10.8%) region.

In present study the metastatic lesions were more common,
the reason may be dedicated cancer centre present in
institute, however the distribution of nerve sheath tumors
was similar. In present study incidence of ependymoma
was very less (2.08% vs 30.63%) which may be attributed
to smaller sample size and different demographic
distribution.

Uma et al’ in their dedicated study on intradural lesions in
Vishakhapatnam showed most common tumor was
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schwannoma (22/40), followed by ependymoma (7/40),
meningioma (4/40), astrocytoma (4/40), one each of
hemangioblastoma, neuroentericcyst and dermoid cyst.
In the present study nerve sheath tumors were most
common tumors, though only single Ependymoma case
was seen which may represent different demographic
distribution.

Ravi et al' in Bangalore medical college and research
institute studied 35 patients and showed that the spinal
tumors were localized into extradural, intradural
extramedullary and intramedullary compartments 28.5%,
48.5% and 23% respectively. Nerve sheath tumors were
most common (28.5%), followed by meningioma (17%).
Hemangioma, ependymoma, astrocytoma, metastasis,
lipoma, myxopapillary ependymoma, chordoma,
Sacrococcygeal teratoma and multiple myeloma formed
the remaining cohort of patients. Study concluded that MRI
is the modality of choice for the tumors.

Study by Chandy et al’ on intramedullary mass lesions
(n=68; male=47, female=21) in Christian medical college,
Vellore found astrocytoma (41.17%) and Ependymoma
(22.05%) to be the common spinal tumors.

Ashish et al’ in their study of 49 patients found nerve sheath
tumor to be the most common lesion(51%) followed by
metastasis (26%), meningioma (10%), astrocytoma (4%) &
one case each of chordoma (2%), lymphoma (2%) &
haemangioblastoma (2%). The compartment distribution
was extradural (30%), intradural extramedullary (61%) and
intradural intramedullary (8%). Distribution of the location
oflesion were similar to present study.

Jae et al’ found that most common lesion was
neurilemmoma (n=19), meningioma (n=5), neurofibroma
(n=4), hemangioma (n=3) and arachnoid cysts (n=2). The
other single lesions found in this study were giant cell
tumor, ganglioneuroma, lymphoma, neuroblastoma,
metastatic tumor from the prostate and vascular
malformation.

Metastasis

We studied 14 cases of metastasis of spine and involving
mainly dorsal spine. Age group ranged from 45 years to 68
years with mean age being 53 years and male predominance
was seen which is close to the study conducted by Malik et
al”, who in their study showed male predominance in
metastatic cases with mean age of 62 years. Matheus et al"
in a study of 68 patients concluded spinal metastasis more
common in males than females (66.17% vs 33.83%).
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In a study of 37 spinal tumors by Nancy et al” showed
metastatic lesion to be most common (45.94%) followed by
Plasmacytoma (21.62%), neurofibroma (16.21%) with one
case each of Gorham's disease, aneurysmal bone cyst,
fibrous dysplasia, fibrous histocytoma, osteosarcoma and
dermoid. Hwang et al” reported metastatic lesions from
hepatocellular carcinoma (27%) followed by lung (25%),
breast (9.09%) and prostate (6.81%).

Chasnik et al"* in his study on 30 patients found lung cancer
to be the most common primary for spinal metastasis
(23.33%) followed by breast (20%), colorectal carcinoma
(23.33%), hepatocellular carcinoma (23.33%) and stomach
cancer (10%). In present study also the most common site
for the spinal metastasis was lung carcinoma, followed by
hepatocellular carcinoma.

In present study, (85.72%) were hyposignal intensity on
T1WI and 14.28% showed iso signal intensity, which was
close to the Yasin et al” study who found most common
appearance of metastases was hypo signal intensity (74%).

In T2WI, the majority of metastatic lesions were hyper
signal intensity (85.72%) in the present study. Similar
findings of hyper signal intensity (67%) was seen by Yasin
et al”. Guillevin et al' reported that metastasis will have
lower signal intensity than marrow on T1WI and higher
signal intensity on T2WI, which correlated with present
study.

Schwannoma

The present study of 12 cases of schwannoma involving
mainly lumbar spine is correlating with the studies of Jae et
al’, De Verdhelan al'” and Govind et al"*. Age group ranged
from 34 years to 77 years with mean age 55.83 years, which
is almost similar to the study by Jae et al’ (mean age 50.2
years). The male to female ratio encountered in the present
study was 9:3. Kobayashi et al” and Jae et al’ reported a
ratio of 22:16. The discrepancy in male female ratio from
their study is likely due to variation in size of the study.

In present study all schwannomas had iso-hypo signal
intensity (100%) on TIWI and hyper signal intensity on
T2WI (83.33%) which was almost similar to the study of
Friedman etal”.

Uma et al’ in her study of 40 patients found male
predominance (17:4) and the entire lesion appeared iso to
hypointense (100%) on TIWI & hyperintense on T2WI
(100%) which was almost similar to the present study.
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Neurofibroma

The present case had similar findings with Patel et al”’ who
concluded the lesion appears hypointense to cord to TIWI
& hyper on T2WI and shows post contrast enhancement.

Meningioma

The common location of dorsal spine lesion was correlating
with the studies of Uma et al’ (75%) and Sang et al”
(73.3%). The mean age in the present study (45.28 years)
was almost similar to that of Sang et al97 (Mean age 52
years).

The male to female ratio in present study was 2:5 with
female predominance which correlated with study of Sang
et al” (82%) and Aaron et al” (87.5%). The MRI findings
are compared in Table-5.

Table-5: MRI features of meningioma on TIWI

Present Study Uma et al Jae et al
MRI features (n=7) (n=4) (n=5)
T1WI T2wWI TIWI | T2wI T1WI T2wWI
Hypo signal intensity | 2(28%) | 2(28.57%) | 1(25%) | 1(25%) - 1(25%)
Hyper signal intensity 4(57.14%) - 2(50%)
Iso signal intensity 5(72%) | 1(14.28%) | 3(75%) | 1(25%) | 5(100%) | 4(75%)

Epidermoid

In the present study there were 4 cases of epidermoid of
spine which involved mainly the lumbar spine. The
findings are correlating with the studies of Huabin et al**
who found 6 cases (100%) in lumbar spine. Age group
ranged from 10 years to 53 years with mean age being
25.5years. The discrepancy in mean age is due to more
number of epidermoid cases.

The MRI features of TIWI correlated with Huabin et al**
who found most common appearance of epidermoid was
hypo signal intensity (68%) followed by iso signal intensity
(16%).

On the contrary the T2WI, our MRI findings (hyper signal
intensity 100%) were different from Huabin et al** (hyper
signal intensity 67%). Post contrast study showed
peripheral enhancement in all cases which was similar to
the finding of Ming et al”.

The findings of present study were also similar to the study
by Gupta et al** who in their retrospective evaluation of MR
images of nine intraspinal tumour (dermoid (n=4) &
epidermoid (n=5)) showed that on T1WI, the epidermoid
were either iso to mildly hypointense to the cord (n=3),
isointense to CSF (n=1) or markedly hyperintense (n=1).
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On the post diffusion images, the epidermoid were either
isointense to cord (n=3) or markedly hyperintense (n=1).
All the lesions were iso-to hyperintense to CSF on T2WI.

Teratoma

The present study showed mixed hyperintense signal
intensity on TIWI and T2WI and focal enhancement after
contrast enhancement. The findings are correlated with
Wang et al”’ (n=8) where three cases (37.5%) that contained
fatty tissue showed markedly heterogencous hyperintense
signal on TIWI, and mixed hyperintense and hypointense
signal on T2WI and fat-suppression sequences. The
remaining five cases without fatty tissue displayed
heterogeneous hyperintense signal on TIWI and T2WI
(62.5%) and also on fat-suppression sequences. Contrast-
enhanced MRI images showed only slight enhancement in
3 cases (37.5%).

Liposarcoma

The present study showed an intradural lesion in a 13 year
old male, hyperintense signal intensity on TIWIand T2WI
and showed peripheral post contrast study. Mark et al1* in
his retrospective study on 60 patients with almost same
male:female ratio (31:29) and mean age 56 years (range 1-
88 years) concluded statistically significant imaging
features favoring a diagnosis of Liposarcoma. The findings
included lesion larger than 10 cm, presence of thick septa,
globular and/or nodular non adipose areas or masses, and
lesion less than 75% fat. The most statistically significant
radiologic predictors of malignancy were male sex,
presence of thick septa, and associated non adipose masses,
which increased the likelihood of malignancy by 13, 9 and
32-fold, respectively. Both lipoma and liposarcoma
demonstrated thin septa and regions of increased signal
intensity on fluid-sensitive MR images.

Germ Cell tumour

Present study showed an extradural lesion in 16 year old
girl at dorsal vertebrae which showed a isointense signal
intensity on TIWI and hyper signal intensity on T2WI.
Present study correlated with study conducted by Shekhar
et al” in which the lesion most commonly involved dorsal
vertebrae (67%) and had equal gender predilection (1:1).
Jong et al” in a study of 10 patients showed thoracic (30%),
sacrum (30%), lumbar (30%) and cervical spine (10%)
involvement. Heterogeneous low to intermediate signal
intensity on T2WI was noted in 90% and a curvilinear
signal void was also noted in TIWI & T2WIin 90% cases.

SRMS Journal of Medical Sciences (July 2017 / Volume 2 / Issue I)



Ependymoma

In a study by Uma et a’ male pepondence was seen with
MRI showing hypo signal intensity on TIW1 and hyper
signal intensity on T2ZW1 which correlated with our present
study. The author concluded that on MRI both
Ependymomas and Astrocytomas could not be
differentiated preoperatively as both of them revealed
similar features of cord expansion, T2 hyper intensity and
contrast enhancement. But multi segment involvement on
MRI was more in favour of Astrocytoma than
Ependymoma.

Plasmacytoma

The present study showed a low signal intensity expansile
lesion on T1WI and high signal intensity lesion on T2WI in
65 year old male patient in dorsal spine. It correlated with
Sevil et al’ who stated that the lesion is seen more
commonly in males (2:1) and Lafforgue et al” which
showed 90% of lesion appear hypointense on TIWI and
hyperintense on T2WI along with post contrast
enhancement. Nancy et al”* in a study of 10 cases found the
lesion is more common in males (6:4) with mean age 48.1
years having expansile lesions of low signal intensity on
T1WI and high signal intensity on T2WI involving the
entire vertebral body. All ten lesions had curvilinear low-
signal intensity structures on all imaging sequences that
extended partially through the vertebral body & resemble
sulci seen in the brain, which is termed a mini brain
appearance on axial images.

Haemangioblastoma

The findings of present study correlated with Andrei et al®
who stated it occurs more commonly in males (62.5%),
Joon et al** who showed the lesion most commonly occurs
in intramedullary location (67%) and Bao et al® who
concluded the most common location is thoracic spine
(50%).

Dermoid Cyst

Suocheng et al showed that it commonly occurs in males
(60%) with age group 2-24 years. Uma et al’ in her study of
40 intradural spinal tumours reported about dermoid cyst
that clinching point for diagnosis was presence of fat within
the lesion as T1 hyper intense signal getting suppressed on
Fat sat sequence. Sharma et al” stated the lesion was
hyperintense on both T1WI & T2WI sequences, with signal
suppression on fat saturation images. The findings were
similar to present study.
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Arachnoid Cyst

The findings of Jae et al’ correlated with our present study
who stated the lesion is equally distributed in male and
female (1:1) and appear hypointense on TIWI and
hyperintense on T2WI equal to CSF signal intensity
(100%).

Lipoma

Lee et al” showed the patient age group 8-45 years and
Erhan et al” showed the most common location of lipoma is
thoracolumbar (100%) and MRI findings of lipomatous
tissue are relatively high signals on TIWI and relatively
low signals on T2W images. The findings in our present
study showed hyper intensity on TIWI and T2WI with no
post contrast enhancement.

Acute Myeloid Leukemia

The present study revealed a lesion involving multiple
lumbar & sacral vertebrae in a 16 year male which revealed
hypo signal intensity and hyper signal intensity on T2WI
and heterogeneous enhancement after contrast
enhancement. Almost similar findings were seen by Anna
et al” which showed male predominance (58.5%) and hypo
signal intensity on T1WI and hyper signal intensity on
T2WI (41%) and significant enhancement (42%) cases
followed by slight enhancement (17%).

Pathological Correlation

On correlation of MRI finding with cytohistopathology for
malignant lesion the sensitivity was 85.71% & specificity
96.29 %, while for benign lesion the sensitivity was 96.29%
and specificity was 85.71 %. The present study was close to
the findings of Pourissa et al* where in the study on 50 cases
of spinal tumours senstivity was 94% and concluded
injection of a contrast media is considered the best
neuroimaging tool for diagnosis of the types of spinal
tumours. Brotchi et al” reported correlation of 70%
between MR images and histologic diagnosis.

CONCLUSION

In the present study in our demographic area the most
common lesions were metastasis followed by nerve sheath
tumours and meningioma. Rest of lesions were sporadic.

Magnetic resonance imaging is useful in effectively
defining the size, shape and position of tumour along with
accurate localization of particular compartment of tumour
and correlation with cytohistopathology.

[33]



REFERENCES

1.

10.

11.

12.

13.

14.

[34]

Nittner K. Spinal meningiomas, neurinomas and
neurofibromas and hour glass tumours. In: Vinken PJ,
Bruyen BW (eds) Handbook of Clinical Neurology,
Vol. 20, Part2,1976;177-322

Bailey OT. Primary Intramedullary Tumors of the
Spinal Cord and Filum Terminale. JAMA
1964;190(5):477

Ravi N, Manjappa B H , Nagaraj B R ,Naveen K G,
Lakshmeesha M T ,Ramesh , vaishali ; MRI evaluation
of different spectrum of spinal tumor. SSRG-IJMS
2014;1(2):14-30

Constantini S, Houten J, Miller DC, Freed D, Ozek
MM, Rorke LB, Allen JC, Epstein FJ. Intramedullary
spinal cord tumors in children under the age of 3 years.
JNeurosurg. 1996;85(6):1036-43

Arora RK, Kumar R. Spinal tumors: Trends from
Northern India. Asian J Neurosurg 2015;4(10):291-7

Rao UM, Perisetti BB, Reddy S, Lalitha J. Magnetic
resonance evaluation of intra dural spinal tumors with
histopathology correlation. Int J Res Med Sci
2015;3(11):3051-57

Chandy MJ, Babu S. Management of intramedullary
spinal cord tumours : review of 68 patients. Neurol
India 1999:;47:224.

Gupta AK, Madhok R, Aggarwal A, Kapoor A. Role of
magnetic resonance imaging in neoplastic diseases of
spine. IntJ Res Health Sci2015;3(1):5-10

Jae YC, Jae JL, Hyun JK, Hyung YS. Asian Spine
Journal 2008;2(1):15-21

Malik TR, Kaneez F, Najmi AM et al. Indian J Palliat
Care2016;22(2):125-29

Mathieu H. Rodallec, , Feydy A, Larousserie F, Anract
P, Campagna R, Babinet A, Zins M, Drapé JL.
Diagnostic Imaging of Solitary Tumors of the Spine:
Whatto Do and Say RG 2008;28(4):1019-41

Nancy M,Major, Clyde A et al. The “Mini Brain™:
Plasmacytoma in a vertebral body on MR Imaging.
AJR2000;175:261-63

Hwang YJ, Sohn MJ, Lee BH, Kim SY, Seo JW, Han
YH, Lee JY, Cha SJ, Kim YH. Radiosurgery for
metastatic spinal tumors: follow-up MR findings.
AJNR Am J Neuroradiol 2012;33(2):382-87

Chansik An, Lee YH, Kim S, Cho HW, Suh JS, Song
HT. Characteristic MRI findings of spinal metastases
from various primary cancers: retrospective study of
pathologically-confirmed cases. JKSMRM
2013;17(1):8-18.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Yasin M, Shawky M, Elaziz ZA. Role of MRI in
evaluation of intraspinal tumors. Menoufia Medical
Journal 2014;27(4):748-51.

Guillevin R, Vallee J, Lafitte F, Menuel C, Duverneuil
N, Chiras J. Spine metastasis imaging: review of the
literature. Journal of Neuroradiology 2007;34(5):311-
21.

De Verdelhan O, Haegelen C, Carsin-Nicol B, Riffaud
L, Amlashi SF, Brassier G, et al. MR imaging features
of spinal schwannomas and meningiomas. J
Neuroradiol 2005:32(1):42-9

Govind M, Radheyshyam M, Achal S, Ashok G.
Intradural extramedullary spinal cord tumors: a
retrospective study at tertiary referral hospital.
Romanian Neurosurgery 2016;30:106-12

Kobayashi K, Imagama S, Ando K, Hida T, Ito K,
Tsushima M et al. Contrast MRI Findings for Spinal
Schwannoma as Predictors of Tumor Proliferation and
Motor Status. Spine 2017;42(3):150-55

Baser ME, Friedman JM, Evans DG. Increasing the
specificity of diagnostic criteria for schwannomatosis.
Neurology 2006;66(5):730-2

Patel K, Zala S, Raychaudhuri C. Imaging in
neurofibromatosis type 1: An original research article
with focus on spinal lesions. IAIM 2017;4(5):56-60

Yoon SH, Chung CK, Jahng TA. Surgical outcome of
spinal canal meningiomas. J Korean Neurosurg Soc
2007 Oct;42(4):300-02.

Gadol CAA, Zikel OM, Koch CA, Scheithauer BW,
Krauss WE. Spinal meningiomas in patients younger
than 50 years of age: a 21-year experience. Journal of
Neurosurgery: Spine 2003;98(3):258-63.

Yin H, Zhang D, Wu Z, Zhou W, Xiao J. Surgery and
outcomes of six patients with intradural epidermoid
cysts in the lumbar spine. World Journal of Surgical
Oncology 2014;12(1):50

Wang MT, Wu TC, Chen JC, Tsai TC, Chen TY, Tzeng
WS, Chang JM, Su CC. Magnetic Resonance Imaging
of Intramedullary Epidermoid Cyst of Low Thoracic
Spinal Cord. ChinJRadiol 2005;30:109-11.

Gupta S, Gupta RK, Gujral RB, Mittal P, Kuriyal M,
Krishnani N. Signal intensity patterns in intraspinal
dermoids and epidermoids on MR imaging. Clinlcal
Radiology 1993;48(6):405-13.

Wang H, Huang Y, Nie P, Dong C, Hou F, Hao D, Xu W.
MRI findings in intraspinal mature teratoma. Clinical
radiology 2016;71(7):717e1-8

SRMS Journal of Medical Sciences (July 2017 / Volume 2 / Issue I)



28.

29.

30.

31.

32.

33.

34.

Kransdorf MJ, Bancroft LW, Peterson JJ, Murphey
MD, Foster WC, Temple HT. Imaging of fatty tumors:
distinction of lipoma and well-differentiated
liposarcoma. Radiology 2002;224(1):99-104

Bhojraj SY, Nene A, Mohite S, Varma R. Giant cell
tumor of the spine: A review of 9 surgical interventions
in 6 cases. Indian J Orthop 2007;41(2):146-50

Joon HN, Kim HS, Eoh W, Kim JH, Kim JS, Kim ES.
Spinal Cord Hemangioblastoma : Diagnosis and
Clinical Outcome after Surgical Treatment. J Korean
Neurosurg Soc 2007;42(6): 436-40.

Kilciksiz S, Karakoyun-Celik O, Agaoglu F,
Haydaroglu A. AReview for Solitary Plasmacytoma of
Bone and ExtramedullaryPlasmacytoma. The
Scientific World Journal 2012;2012:1-6

Lafforgue P, Clairet D, Chagnaud C, Toussirot E,
Daumen-Legre V, Schiano A, Bayle O, Kasbarian M,
Acquaviva PC. Aspects and role of spinal MRI in the
assessment of solitary plasmacytoma and multiple
myeloma. Apropos of 11 cases. Rev Rhum Mal
Osteoartic 1992;59(5):317-26

Joaquim A, Ghizoni E, Santos M, Valadares M, Silva F,
Tedeschi H. Intramedullary hemangioblastomas:
surgical results in 16 patients. Neurosurg Focus
2015;39(2)e18:1-7

Na JH, Kim HS, Eoh W, Kim JH, Kim JS, Kim ES.
Spinal Cord Hemangioblastoma : Diagnosis and

Clinical Outcome after Surgical Treatment. J Korean
Neurosurg Soc 2007;42(6):436-40

35.

36.

37.

38.

39.

40.

41.

42.

Chu BC, Terae S, Hida K, Furukawa M, Abe S,
Miyasaka K. Am J Neuroradiol 2001;22:206-17

Guo S, Xing Y. A review on five cases of
intramedullary dermoid cyst. Child's Nervous System
201;30:(4)659-64

Sharma NC, Chandra T, Sharma A, Bajaj M, Kundu R.
Long-segment intramedullary spinal dermoid. Indian J
Radiol Imaging 2009;19:148-50

Lee M, Rezai AR, Abbott R, Coelho DH, Epstein F.
Intramedullary spinal cord lipomas. J Neurosurg
1995;82(3):394-400

Arslan E, Kuzeyli K, Arslan EA. Intraspinal Lipomas
Without Associated Spinal Dysraphism. Iran Red
CrescentMed J2014;16(5)e11423:1-4

Pamuta AK, Ziotko E, Wierzgon MM, Zajdel EN,
Podwinska E, Adamczyk T. Usefulness of spinal
magnetic resonance imaging in patients with
myelodysplastic syndromes. Pol J Radiol 2013;78(1):
42-9

Pourissa M, Refahi S, Dehghan MH. Report and
Review of Spinal Cord Tumors. Res. J. Biol.
Sci2007;2(6):654-57

Brotchi J, Dewitte O, Levivier M, Balériaux D,
Vandesteene A, Raftopoulos C, Flament-Durand J,
Noterman J. A survey of 65 tumors within the spinal
cord: surgical results and the importance of
preoperative magnetic resonance imaging.
Neurosurgery 1991;29(5):651-7

SRMS Journal of Medical Sciences (July 2017 / Volume 2 / Issue I)

[35]



