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Abstract:

Introduction: Lesions of the central nervous system (CNS) can take a serious clinical course, even when they
are inflammatory or benign neoplasms. Radiology is the only means of non-invasive assessment prior to a
surgical diagnosis. In recent times, advanced radiological techniques have been available for diagnosis and
precise localization for a stereotactic biopsy. The radiological impression of any CNS lesion, however, requires
confirmation by histological examination of a biopsy. Hence, histopathology remains the gold standard for
diagnosis.

Aims and Objectives: To study the histopathological spectrum of the CNS lesions in our health care unit, as
well as to compare the histopathological diagnosis with the radiological diagnosis and observe the correlation
between them.

Materials and Methods: This retrospective, comparative study included 364 cases of CNS lesions from
January 2020 to July 2023. Their clinical history and radiological findings were noted. The histopathological
diagnosis was correlated with the radiological diagnosis using Cohen’s kappa, with the former being the gold
standard.

Results: Out of 364 cases considered for study, 210 males were affected compared to 154 females. The non-
neoplastic lesions were 177, out of which males were 97 and females were 80. The most commonly found
nonneoplastic lesions were inflammatory lesions. The Neoplastic Benign Lesions were 116, out of which males
were 54 and females were 62. The most commonly found benign lesions were noninvasive meningothelial
meningiomas. The neoplastic malignant lesions were 71, out of which males were 34 and females were 37. The
most common malignant lesion was glioblastoma. The overall correlation between the radiological and
histopathological diagnoses was 96%.

Using Cohen’s kappa, a value of 0.87 was obtained when the collective data was compared, implying a “near
perfect” agreement between the two modalities of diagnosis.

Conclusion: Our study showed that lesions of the central nervous system have a varying age- and sex-wise
spectrum. There was a near-perfect agreement between the radiological and histopathological diagnoses,
suggesting the latest radiological advancements in technology are nearing accuracy in spite of being
noninvasive. This makes them a highly recommendable modality for provisionally diagnosing CNS lesions.
However, histopathology is the yardstick against which all the emerging techniques must be measured.
Keywords: Lesions of CNS, Space occupying lesions, brain tumors, multimodal imaging, histopathological-
radiological correlation.
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Introduction

Lesions of the CNS are an important cause of serious clinical course even if they are
neurological morbidity [1]. They usually take up a inflammatory lesions or benign neoplasms [2].
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Their potentially life-threatening behaviour is
mainly due to their growth in a confined
constrained space as well as their proximity to vital
structures. [3] The compactness of the cranial
cavity and rigidity of the surrounding skull bones,
makes it impossible for a pre-operative assessment
by clinical examination confining radiology the
only means of assessment prior to a surgical
diagnosis. [4] Increasingly advanced and
sophisticated radiological techniques such as
Computed — tomography (CT) scan, Magnetic
resonance imaging (MRI), MRI with contrast,
Magnetic  resonance  spectroscopy  (MRS),
Diffusion weighted imaging (DWI), Perfusion —
weighted imaging (PWI) is very much available in
the recent times. [5] These imaging techniques
determine whether a lesion is either solid or cystic,
it’s vascularity and the presence or absence of
necrosis. Based on these a probable diagnosis,
behaviour and prognosis of the lesion can be made
out. These Radiological techniques guide us to plan
a proper surgery and to get a stereo-tactic biopsy
from the precise localization of the lesion. [6,7]
The radiological impression of a CNS lesion
always requires confirmation by histological
examination of a tissue biopsy making it the gold
standard for diagnosis. [8,7]

Radiological examination is also supportive for an
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This retrospective, comparative study included
three hundred and sixty four (364) consecutive
cases of the CNS biopsies diagnosed in the
department of Pathology, Kurnool Medical
College, Kurnool. India. The duration of the study
was from 1% January 2020 to July 2023. These
cases were referred from the department of
Neurosurgery, Government General Hospital,
Kurnool. India. Relevant demographic data such as
age, gender along with their clinical history and
radiological findings were recorded in study
proforma.

While every effort was made to obtain the pre-
operative radiological findings like CT scan and
MRI scan, in a few cases it was not retrieved and
were excluded from the comparative study. All the
specimens were totally processed, sections were
stained with Haematoxylin and Eosin initially.
Some cases were also stained with Periodic Acid
Schiff (PAS) and Ziehl Neelsen (ZN) stains
wherever necessary. At times IHC was used for
confirmation. The histopathological diagnosis was
correlated with radiological diagnosis using
Cohen’s kappa. The former served as the gold
standard against which the latter was assessed [18].
The Cohen’s Kappa is an index that measures inter-
rater agreement for categorical or qualitative
variables when two different observers or methods

accurate  histological diagnosis. Hence the are employed. The value of K ranges between 0 and

importance of coordination between neurosurgeon, +1, a value of kappa equal to +1 implies perfect

radiologist and pathologist must be agreement between the two raters, while that of 0

overemphasised. [4] implies No agreement or disagreement. [9] Only

Materials and Methods thosp specimer}s with proper radiological data were
subjected to this analysis.

Cohen’s Kappa Interpretation

0 No Agreement

0.10-0.20 Slight Agreement

0.21 -0.40 Fair Agreement

0.41 - 0.60 Moderate Agreement

0.60 —0.80 Substantial Agreement

0.81 -0.99 Near Perfect Agreement

1 Perfect Agreement

Inclusion Criteria: All the CNS Specimens sent
from the department of Neurosurgery with relevant
radiological data were considered for this
comparative study.

Exclusion Criteria: All the CNS Specimens sent

relevant radiological data were considered for the
retrospective  study but excluded from this
comparative study.

Results: The details of age wise and sex wise
distribution of all the lesions are represented in

from the department of Neurosurgery without table below.
Table 1:

Non-Neoplastic Lesions

Age Range 0-10 11-20 | 21-30 | 31-40 | 41-50 51-60 | 61-70 | 71-80 | Total

Gender M|F M|F MF MF MF M|F M|F | M|F

Inflammatory Lesions |6 |0 |4 |5 |5 [ 1213 ]15]22(22]9 |3 |6 [3 |0 |0 125

Cystic lesions 2 11 12 11 12 (2 |1 1 |5 |3 |2 |3 [3 ]2 |0 |1]31

Disc Prolapsedcases |0 |0 [0 [0 |0 |O |O |O |4 |1 |6 |1 [4 14 [0 ]0]20
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Total 8 |1 |6 |6 |7 (141416 31 26|18 |7 |13|9 |0 |1 177

Benign Lesions

Meningothelial Men- {0 |0 |0 |O O |O |1 |6 |4 |8 |4 |5 (2 (2 |0 |0]|32
ingioma

Fibrous Meningioma |0 |0 |O |1 |O |3 |3 |1 (4 (4 ]2 |0 |0 |0 |O |O]1I8

Transitional Menin- |0 [0 |0 |0 |O [0 [0 |O 1 2 12 1 210 |0 |O
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Psammomatous Men- | 0 1 o {0 |0 (O[O O |O |O |O |2 |0 ]O0]O |0]3
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Secretary Meningio- [0 |0 |0 |O |0 |O |O |O (O |O |1 O |O [O |O |O]|1
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Microcystic Meningi- |0 (0 |0 |0 [O |1 O (O |O |O (O O |O [O |O |O]1
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Low Grade Astrocy-|0 |0 [0 |0 [0 |0 |3 1 |4 |5 |52 (0|0 |0 |0]20
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Craniopharyngioma 0 |1 |1

Choroid Plexus Papil- | 1 o (0 {0 O[O |O (O |O |O|[O ]|O O[O0 ]|JO ]O]|1
loma

(=
(=
—

Ependymoma 010 (0 |0 O (O |O O T O O O O |O

Total 1 ]2 |1 |1 |2 |7 |[10]11|19]20]16|7 |5 |4 |0 [0]116

Malignant Lesions

Malignant Meningi- {0 |0 [0 |O [0 |O |O |O |1 |O |O |1 1 {0 |0 |03
oma

Astrocytoma Grade3 |1 |0 |1 |O |1 |O {3 |3 |0 [0 |O |2 |1 |1 |0 |[O]13
Glioblastoma 010 (0 O |1 |O |1 JO |2 |2 |4 |6 |5 |5 |1 027
Medulloblastoma 4 16 /14 (4 10 (0 |0 ]0O0 |0 0 O O O |O O |O]]18
PNET o120 0 |0 |0 ]O O O O O O O ]O |O]3
METS 010 (0 (0 O (O |O |1 JO |2 |1 |2 |0 |1 JO |O]7
Total 5 17 17 |42 0 (4 |4 |3 |4 |5 11,7 7|1 ]0|7
Grand Total 14 |10 |14 [ 11 | 11 |21 | 28 |31 |53 |50 (3935|2520 |1 |1 364

Out of 364 cases in our study, maximum number of cases was observed in the 4" decade amounting to 103
cases, while the least number of cases was observed in the 7" decade probably due to the mortality outcome of
CNS lesions prior to the 7 decade.

AGE WISE DISTRIBUTION OF CNS LESIONS

150

100

m No of cases

Figure 1: Age Wise Distribution of CNS Lesions
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In our study, considering all the 364 CNS lesions, 210 Males were affected against 154 females amounting to
58% in males and 42% in females.

SEX WISE DISTRIBUTION OF CNS LESIONS

250

200

150

100

CNS Lesions

50

males females

Figure 2: Sex Wise Distribution of CNS Lesions

In our study out of 364 cases 177 were nonneoplastic cases while 116 were benign lesions and 71 were
malignant lesions which correlated with all the previous studies.

B NONNEOPLASTIC
m NEOPLASTIC BENIGN
= NEOPLASTIC MALIGNANT

Figure 3:

The total number of non-neoplastic lesions was 177, out of which males were 97 (55%) and females were 80
(45%). The most commonly found non-neoplastic lesions were inflammatory lesions (125; 71%), followed by
cystic lesions (31; 18%), disc prolapsed cases (20; 11%), and subdural hematoma (1; very negligible).
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The neoplastic benign lesions were 116, out of which males were 54 (46%), females were 62 (54%), and fe-
males were slightly more affected than males. The most commonly found benign lesions were non-invasive me-
ningothelial meningiomas (32; 28%), followed by low-grade astrocytomas (20; 17%), schwannomas (19; 16%),
fibrous meningiomas (18; 15.5%), transitional meningiomas (8; 7%), and neurofibromas (8; 7%). There were
negligible cases of other entities.
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The Neoplastic Malignant Lesions were 71 out of which Males were 34 (48%) and Females were 37 (52%)
which again was a slight increase in female population than males. The commonest malignant lesion was
Glioblastoma (27;38%) followed by Medulloblastoma (18;25%), Grade 3 Astrocytomas (13;18%), METS
(7;10%), PNET (3;4%) and Malignant Meningioma (3;4%).

m PNET

0-10 ‘11—20' 21—30‘31—40 41-50 | 51-60 | 61-70 | 71-80

z“ﬁ‘“ i“i“ il ziﬁz“
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M Astrocytoma Grade 3
H Malignant Meningioma

B MALIGNANT

Figure 6:
As we correlated our histopathological results with the provisional diagnoses made by the radiologist, most of
the cases showed a concordance of 96% while a few showed discordance. The details of cases showing
discordance are shown in the table below. Table showing the details of discordance between the radiological and
histopathological diagnoses.

Table 2:
SL. | Final Histopathological | No of Cases | No of Cases | % Of Cor- | KAPPA | Agreement
No. | Diagnosis along with No. | Radiologically | not Correlat- | relation Value
of Cases correlated ed Radiologi-
cally
1. Metastasis (7) 5 2 71% 0.831 Near Perfect
2. Low Grade Astrocytomas | 17 3 82% 0.915 Near Perfect
(20)
Glioblastomas (27) 26 1 96% 0.980 Near Perfect
4. Invasive Meningiomas (3) 2 1 67% 0.799 Substantial
5. Noninvasive Psammomatous | 2 1 67% 0.799 Substantial
Memingiomas (3)
6. High Grade Astrocytomas | 12 1 92% 0.959 Near Perfect
(13)
7. Medulloblastomas (18) 16 2 88% 0.938 Near Perfect
8. PNET (3) 2 1 67% 0.799 Substantial
9. Cystic Lesions (31) 30 1 97% 0.982 Near Perfect
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Figure 7:
Discussion al. [20] in 2018 and Andi Thwan et al. [18] in 2022.

In our study, out of 364 cases considered, 210
males (58%) were affected compared to 154
females (42%). The greatest number of patients
was in the fourth decade of age, which was very
similar to the results of the study done in 2015 by
Dogar T et al. [17]. As observed in all other
studies, the non-neoplastic lesions were more
compared to the neoplastic benign and malignant
lesions, which were respectively in the second and
third positions.

There was almost an absolute correlation among
the diagnoses made for the nonneoplastic lesions
except for one cystic lesion (97% correlation) while
the discordance was relatively more against the
diagnoses made among the neoplastic lesions with
non-invasive psammomatous meningiomas, PNET
and invasive meningiomas showing 67% of
concordance, yet their kappa value was 0.799
which showed substantial agreement between the
radiological and histopathological diagnoses among
them.

The overall correlation between the radiological
and histopathological diagnoses was 96%. Using
Cohen’s kappa an overall kappa value of 0.87 was
obtained when the collective data was compared,
implying a “Near Perfect” agreement between the
two modalities of diagnosis. Similar Near Perfect
agreement was found when all the radiological
diagnoses that differed from the histopathological
diagnoses were compared. Our study of correlation
between the radiological and histopathological
diagnoses differed from the study done in 2015 by
Dogar T et al. [17] where the kappa value was 0.3
which was a complete disagreement between the
radiological and the histopathological diagnoses.
But our study correlated with the studies made by
Ishita Pant et al. [19] in 2015, Srinivasas Rao S et

Katari et al.

So, with the increasing advancements in
radiological equipments especially MRI and the
efficiency of the Radiologists can definitely bring
out a Near Perfect agreement between the
radiology and histopathology [19,20].

Conclusion

Our study showed that lesions of the central
nervous system have a varying spectrum of age-
wise and sex-wise distribution and their accurate
diagnosis is essential for their proper management.

The Near Perfect agreement between the
radiological and histopathological diagnoses
suggest that the latest radiological advancements in
technology are near to accuracy in spite of being
noninvasive which makes them a highly
recommendable  modality for  provisionally
diagnosing CNS lesions.

The neurosurgeon, along with the radiologist and
the pathologist are essential for the perfect
diagnosis, management and follow-up of these
cases. However, an extensive review of the
prevailing literature reveals that histopathology
remains the yardstick against which all emerging
techniques must be measured.
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