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Abstract

Background & Obijectives: This study is intended to study the characteristic imaging findings in various ring
enhancing lesions which help in their characterization.

Methods: 50 patients (males=31; females=19 ) were evaluated in this study conducted at Krishna hospital &
medical research centre, Karad from Aug 2015 to Aug 2017 over a period of 2 years.

MRI along with MRS was performed using SIEMENS AVANTO 1.5 T in patients ranging from ages of 4-80 years.
Results: Out of the 50 patients evaluated 18 cases were tuberculomas, 12 were NCC, 5 abscesses, 10 metastasis &
amp; 5 cases of primary CNS neoplasia. Seizures were most common presenting complaint seen in 42 cases (84
percent). Tuberculomas were found to be most commonly occurring lesions in this part of western Maharashtra
Interpretation & Conclusion: MRI is the most sensitive modality in the characterization of intracranial ring
enhancing lesions — RELS. It shows characteristic imaging findings which helps in differentiating the various RELS.
MRI plays a critical role in patient management by suggesting the correct diagnosis based on characterisitic
imaging findings.

Keywords: MRI; MR spectroscopy; Neurocysticercosis; tuberculoma; abscess; neoplastic.

Introduction occupying lesions on non-contrast computed
Multiple ring-enhancing lesions are one of the (plain) tomography studies. After contrast
most commonly encountered neuroimaging administration, there is a ring- or a homogeneous
abnormalities .Non invasive imaging techniques disk-like enhancement within the region of central
like computed tomography and magnetic resonan- hypodensity. The enhancing lesions are often of

ce imaging (MRI) are used to detect these lesions.
Ring enhancing lesions may result from a wide
range of etiologies. On neuroimaging, these
lesions appear as hypodense or isodense space

variable size and are usually surrounded by a
varying amount of perifocal vasogenic edema.
Typically, the ring-enhancing lesions are located
at the junction of the gray and white matter, but
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they could be located in the sub-cortical area, deep
in the brain parenchyma or may even be
superficial. Owing to MRIs high inherent soft
tissue contrast and its ability to image in multiple
planes MRI has a clinical advantage in early
detection of disease as it can differentiate tumor ,
ischaemia/infarct, edema, MS plaques,
infection/abscess and hemorrhage.

MR spectroscopy employs the principle of
Chemical shift imaging in order to detect
metabolites within a ring enhancing lesion and
serves as a potential tool for differentiating
between various RELs. Magnetic resonance
spectroscopy (MRS) analyses the presence and/or
ratio of tissue metabolites such as NAA, creatine,
choline, and lactate etc.

This provides more data to understand the exact
nature of the tumour and the morphological and
physiological changes occurring in  the
surrounding brain  parenchyma. Longitudinal
studies have demonstrated that HMRS is useful in
monitoring disease progression and treatment
effects. MR spectroscopy also has a prognostic
implication.

Materials & Methods
Source of Data
The source of data for the study are patients from
Krishna Hospital and Medical Research centre,
Karad.
All patients referred to the department of Radio
diagnosis with clinically suspected intra-cranial
space occupying lesions in a period of 2 years
from Aug 2015 to August 2017 will be subjected
for the study.
Inclusion Criteria
The study include
e AIll cerebral ring enhancing lesions
detected on contrast MR studies are taken
up
e retrospectively.
e All patients with incidentally diagnosed
ring enhancing lesion by CT.
e Cases of all age groups irrespective of sex

Exclusion Criteria
The study will exclude
e Patients with head and neck trauma and
Hypoxic ischemic insult
e Patient having history of metallic implants
insertion, cardiac pacemakers and metallic
foreign body in situ
e Patients with claustrophobia.

Equipment and Technique Used

The MRI scan was performed SIEMENS
AVANTO 1.5T. It possesses a Ultra-compact,
Superconducting, Active shielded supercon-
ducting magnet with a magnetic field strength of
15T.

Sequences

Conventional spin echo sequences, axial T1, T2
and FLAIR: Coronal FLAIR; Sagittal

T1;

Post contrast axial, coronal and sagittal,

DWI; T2 GRE

Single voxel H1 proton MR spectroscopy was
performed at short TE of 35 &amp; long TE of
144. The voxel is placed on the lesion so that it
covers the enhancing wall and soft tissue
component of the lesion.

We used PRESS and T1 post contrast sequence as
localization sequence with 5 mm thickness.
Spectroscopy was avoided in small lesions close
to the bone &amp; CHESS sequence was used for
water suppression.

Special sequences such as CISS 3D were used as
and when required.

Observations & Results

All observed ring enhancing lesions were
thoroughly studied on various

Table No. 1: Incidence of Various Ring
Enhancing Lesions

Lesions No. of Cases Percentage (%)
Neurocysticercosis 12 24%
Tuberculoma 18 36%
Abscess 5 10%
Metastasis 10 20%
Primary neoplasms 5 10%
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Table 2
Symptoms No. of Cases | Percentage (%)
Seizures 42 84%
Headache 11 22%
\Vomiting 9 18%
\Weakness 3 6%
Fever 4 8%
Ataxia 3 6%

Table No. 3
Pathology Males | Females | Total
Tuberculoma 12 6 18
NCC 8 4 12
Abscess 3 2 5
Metastasis 4 6 10
Primary Brain Tumour 4 1 5

Imaging findings in Tuberculoma
e 88 % tuberculomas appear hypointense on
T1
o 43.7 % appear hypointense on T2 while
~52 % appear hyperintense

e 66.% show focal restriction of diffusion
Imaging findings in NCC
e 83% appear hypointense on T1 and 100%
hyperintense on T2W.
e No case ( 0 %) showed restricted diffusion
Imaging finding in Metastasis:
e 50 percent appear hypointense & 50
percent appear isointense on T1
e 100 % appear hyperintense on T2 show
focal restricted diffusion.
Imaging findings in abscess
e 100 % appear hypointense on Tl &
hyperintense in T2W images
e 100 % show complete restricted diffusion
Imaging findings in primary neoplasia
e All Primary malignant neoplasia (5)
shower heterogenous signal intensity and
focal areas of restricted diffusion

Graph No.1
Percentage occurrence of various peaks according to
etiology :
100% 100%
100% 90%
90% 30%
80%
70%
0% | 56%
50% 40% 40%
40%
30%
20%
10% .
0%
Tuberculoma NCC Abscess Metastasis Primary
Neoplasm
m Choline m Lipid Lactate  m Amino Acid
Discussion Magnetic resonance imaging is a non-invasive

Aprospective study was undertaken at Krishna
hospital and medical research centre in order to
characterize imaging findings of various ring
enhancing lesions.

imaging modality with high  inherent contrast
that is sensitive to presence of a lesion. In addition
to this is multi planar imaging capabilities and
advanced MR sequence help in accurate
localization and characterization of lesions.
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In our study of MR imaging of ring enhancing
lesions of the brain, we evaluated 50 patients.

Clinical Features

Seizures are the most common presenting
complaint in 84 % of cases. Headache (22%),
fever (8%), vomiting (18%), ataxia (6%) and
motor weakness (6%) were the other presenting
complaints.

Pathologies

Out of the 50 patients who were evaluated,
tuberculomas (36%) is the most common
pathology followed by NCC (24 %), metastasis
(20%), Abscesses (10%), primary brain tumour
(10%)

Tuberculoma Out of fifty patients evaluated
tuberculomas were seen in 18 (36%) of cases.
Among the 18 cases (males = 12: females = 6).
Single lesions were noted in 6 cases (27.2%) and
multiple in 16 cases (72.7 %). They are seen as
conglomerate lesions which are hypointense on
both T1 and T2. On T1 weighted images they
show a iso to hyperintense ring which was seen in
12 cases in our study. They may show partial or
complete restriction seen in 13 cases — 72.2 %.

All our cases presented with presented with ring
like enhancement. Nodular enhancement is also
seen in 2 cases in addition to the ring enhancing
lesions.

MRS showed a Lipid peak in 15 (83.3%) cases
and it plays an important role in identification of
tuberculomas from other infective granulomas.
The stage of the tuberculoma whether it is caseous
or non caseous can also be identified on MRI with
the help of T2 weighted images. Post contrast
images are very helpful in identifying the size of
the tuberculomas due to its excellent spatial
resolution and differentiates the granuloma from
its surrounding edema.

Tae Kyoung Kim, Kee Hyun Chang, Chong Jai
Kim, Jin Mo Goo, Myeong Cherl Kook, and
Moon Hee Han (1995) showed that on T1-
weighted images, the granulomas showed a
slightly hyperintense rim. On T2-weighted

images, the entire portion of the granuloma
showed slightly heterogeneous isointensity or
hypointensity with small markedly hypointense
foci. On post contrast T1-weighted images, there
were single or multiple conglomerate ring
enhancements within a tuberculoma in all six
patients.*

Jayasundar R, Singh VP, Raghunathan P, Jain K,
Banerji AK (1999) .concluded that presence of
lipid can be used for differentiating tuberculomas
from both non-specific 1G and NCC.*®

Neurocysticercosis

Out of fifty patients evaluated neurocysticercosis
was seen in 12(males=08; females=04) cases. All
patients presented with  multiple lesions,
predominantly at gray-white interface and within
the sulcal spaces.

All the cases were showing intraparenchymal
forms of NCC. Scolex was identified in 8 cases
using CISS 3D sequence.

MRS shows Choline peak and reduced NAA
peak. Gradient echo imaging played a significant
role in identifying calcified lesions which were
seen in 6 cases (50.0 %).

All the lesions were hypo to isointense on T1
weighted images and 12 cases were hyperintense
on T2. Out of these 12 lesions 9 lesions showed
inversion on FLAIR suggesting that the contents
are similar to that of CSF. Intense ring
enhancement with surrounding perilesional edema
was seen in all cases suggestive of active lesions.
We did not find a single case of intraventricular
cysticercosis probably because of the small
sample of study. Martinez et al reported
intraventricular neurocysticercosis in 22 % of
cases.

Parenchymal cysticercosis is better identified on
MRI than CT in our study as compared to the
study done by Suss Ra et al.®®

Features of parenchymal forms of NCC in our
study are similar to the study done by do Amaral
LLetal. ©

Cho / Cr ratio was less than 1.1 in all NCC and
more than 1.2 in all tuberculoma which is similar

Harshwardhan Thite et al IMSCR Volume 06 Issue 01 January 2018

Page 32012




to the study performed by Kumar et al and
Jayasunder et al ¢ &3

Abscess

Out of the 50 patients, abscess were found in 5
cases — 10 % (males =4; females =1). Single
abscess was found in 5 cases (100%) however all
the abscess showed loculations. All the cases
showed sizes >2 cm and one case was>4 cm. All
were hypointense on T1 weighted images with a
hyperintense rim noted in 3 patients and were
hyperintense on T2 weighted images with a
surrounding hypointense rim (5 cases). They
showed complete diffusion restriction and MRS
showed Lactate peak in all 5 cases suggesting
anaerobic glycolysis.

Halmes et al described the appearance of
abscesses on MR. We correlated our findings with
those described and distinguished the peripheral
oedema, central necrosis and the characteristic
pattern of peripheral enhancement of the abscess
capsule.®?

Our findings were similar to the study conducted
by Tsui EY et al®®, Shukla-Dave A et al ® and
Leuthardt EC et al*®.

Metastasis

Out of the 50 patients, 10 cases were metastasis
(males = 3; females =7). Multiple lesions were
identified in all the five cases. All the cases
showed high Cho / Cr and Cho / NAA levels. All
10 cases were hyperintense on T2 with 2 cases
showing inversion on FLAIR suggestive of cystic
metastasis. Primary was identified in all the
women had a breast primary while the of the three
men 2 had prostatic primaries and 1 had a
pulmonary primary . All the patients were being
treated with chemotherapy. Thick, irregular type
of ring enhancement was noted after contrast
administration.  Findings were coherent to study
conducted by Vieth et al

Limitations
[JMRS could not be performed in 4 cases due to
presence of lesion close to the bone.

[IMost of our cases 45 (90%) were < 4 cm, so
single voxel spectroscopy was sufficient. But in
larger lesions multivoxel spectroscopy helps in
differentiating the characteristics of the internal
contents as well as the wall.

Conclusion

MRI is the most sensitive and specific imaging
modality for diagnosis of intracranial ring
enhancing lesions.

Irregular type of ring enhancement is the most
common feature noted in most of the lesions .
Most common lesion seen is Tubercu-
loma (36%) followed by neurocysticercosis
(24%), abscess (10%), metastasis (20%), primary
brain neoplasia (10 %)

Ring enhancing lesions were most commonly
found in 21 — 30 year age group ~28 percent and
most patients presented with seizures (84 %)

In 66 percent cases ring enhancing lesions were
multiple, only in 34 percent were they solitary.
Assessment of signal intensity on T2W images,
DWI & metabolite peaks of MRS helps us
differentiate between benign and malignant lesion
Hypointensity on T2 with evidence of restriction
on DWI images and lipid peak on MRS is more in
favour of Tuberculoma.

Hyperintensity on T2 with no diffusion restriction,
presence of scolex on CISS 3D suggests NCC.
Abscesses show a hypointense rim on T2
with complete diffusion restriction. MRS may
show Lactate and Amino Acids.

Metastasis are well defined hyperintense lesions
on T2 which show high choline peak on MRS.
MRI plays a critical role in patient management
by suggesting a narrow differential based on
characteristic imaging findings

MRS helps in characterization of various ring
enhancing lesions. However no lesion can be
diagnosed based on the findings of MRS as the
sole criteria.
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