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WITH MITOSIS, GRADE AND BRAIN INVASION IN MENINGIOMA

Cheryl Nini*, Ni Putu Sriwidyani®, Luh Putu lin Indrayani Maker *, | Made Gotra*,
Ni Made Mahastuti' | Made Muliarta
! Department of Anatomic Pathology, Faculty of Medicine, Udayana University/RSUP Prof. dr. I.G.N.G.
NgoerahDenpasar, Bali, Indonesia.
2 Department of Physiology, Faculty of Medicine, Udayana University, Denpasar, Bali, Indonesia.

ABSTRACT

Meningioma is the most common brain tumor. Most cases are benign with slow growth. WHO grade 2 and 3
meningiomas have a n®rggressive behavior and with high recurrei@@44 is a cell surface glycoprotein that has an
important role in proliferation, cellular adhesion, migration, and angiogergss.study is a cross sectional study with a
sample of 40 cases of meningiontaPaof. Dr. 1.G.N.G. Ngoerah Hospital in 2062822 consisting of 20 grade 1 cases, 14
grade 2 cases, and 6 grade 3 cases. Clinical and radiological data were obtained from SIMRS. HeBasoxgdiite re
evaluation was performed to assess mitosis andrtumvasion into the brain. CD44 expression was evaluated by
immunohistochemistry. Descriptive analysis to determine the frequency of the characteristics of the study sulgjbtts and
square analysito analyze the relationship betwe@D44 expression witlnitosis, grade, and brain invasion. Significance
was determined at p < 0.05. The reswoltgained were 25 cases (62.5%) aged in the fourth decade, 30 (75%) cases were
female, 24 (60%) cases were located in-nonvexity, 26 (65%) cases with size <6 cm,(30%) cases grade 1, 7 (17.5%)
cases showed brain invasion and 26 (65%) cases had mitosis <4/10 LPB. CD44 expression was weak in 11 (27.5%) cases
moderate expression in 17 (42.5%) cases and strong expression in 12 (30%) cases. In bivariatetlzamlysas a
significant association between CD44 and mitosis (p = 0.011), grade (p = 0.004), and brain invasion (p = 0.023). In
conclusion, there is a significant association between CD44 expression with mitosis, grade, and brain invasion in
meningioma.
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INTRODUCTION independent predictive factor for transformation to high
Meningiomas are tumors that originate from grade in grade 1 meningionia%™
leptomeningen meningothelial (arachnoid) cells, which can CD44 is a glycoprotein thatgys an important role
occur along the arachnoid site and attach to the inner surfain  proliferation, cellular adhesion, migration, and
of the duramatér Meningioma is the most common primary angiogenesis. CD44 is assumed to be associated with tumor
brain tumor with a prevalence of 27%, with an incidenceinvasion as well as metastatic abit}’. Some
rate of 6 per 100,000 population. At Cipto Mangunkusumamalignancies that have been known to be associated with
Hospital Jakarta, meningiomas account for 45.1% of alCD44 are parneatic cancer, breast cancer, prostate cancer,
brain tumoré Research conducted at the PBf. .G.N.G  SCC of the head and neck and gastrointestinal cdficers
Ngoerah Central General Hospital in 264018 explained meningiomas, extensive expression of gragCD44 may
that meningioma was the brain tumor with the highesteflect a more invasive tendency of the neoplastic cells to
incidence of 107 casés the surrounding tissues (dutane and brain parenchyma).
The histology grade of meningioma is determinedCD44 expression is associated with the grade of
based on the histology type of the tumor, proliferatiatein  meningioma®® *°. CD44 expression can be a predictor of
and invasion of the brain parenchyimileningioma, WHO  aggressiveness and has a trend for progregsiersurvival
gradel is found in80.5% of all meningiomas and has a (PFS).** The purpose of this study was to
benign andslow-growing histology. WHO grade2 and3  geterminewhether there is an association between

meningiomascomprise 17.7% and 1.7% of meningiomas . . S .
respectively, and have atypicab tmalignant histology CD44 expression with mitosis, grade, and brain

features indicating a more aggressive clinical cdurse!lvVasion in meningioma.
Gradeusing mitosis and invasion into the brain parenchyma

is associated with risk of recurrence and overall survagl, MATERIALS AND METHODS
well astherapeutic strategi€s The presencefdncreased Research Subject

mitosis is associated with lower recurrence and PFS and is 1 hiS Study used arosssectionaldesign. The sample
an independent predictive factor for recurrenoel is an  S12€ Of this study waé0 cases ofmeningiomathat had been
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histopathologically examined at the Anatomical Pathologycells. Assessment criteria welbased on the percentage of
Laboratory of Prof. dr. 1.G.N.G. Ngoerah Hospital, cells that were stained. CD44 expression was categorized
Denpasar from January 1, 2019 to December 31, 2022 whoto 3 categories: weak, moderate and strong. Weak
met the inclusion criteria set by the researchdris study expression wa determined if 6% of tumor cells were
has received perission from the Research Ethics stained; moderate iF60% of tumor cells were stained, and
Commission of the Faculty of Medicine, Udayanastrong if >50% of tumor cells were staifidd CD44
University / RSUP Prof. dr. 1.G.N.G. Ngoerah Denpasarexpression was determined using immunohistochemical
with ethical eligibility letter number staining, using an Olympus CX23 LED binocular tigh
1840/UN14.2.2.VII.14/LT/2023 and has been givenmicroscope with a magnification of 400 times
permission by RSUP Prof. dr. I.G.N.@goerah with letter performed by the researcher and 2 anatomical pathology
number DP.04.03/XIV.2.2/43837/2023. specialists independently and without prior knowledge of
Inclusion criteria used wergatients with intracranial clinicopathological information. If there was a difference
and intraspinal tumors, diagnosed with meningioma byetween the researcher and the &amical pathologists, a
histopathological examination of resection material.consensus agreement was made.
Complete clinical data incliig age, gender, tumor size and Statistical analysis

tumor location listed on medical record data, as well as Descriptive analysis is the frequency of the

paraffin blocks in good condition and still contain sufficient characteristics of the study sample including age group,
tumor tissue. gender, tumor location, tumor size, mitosis, grade, tumor
Clinicopathologic Variables invasion and CD44 expression. Chi square analysis

Meningioma is a tumor originating from analyzed the relationship between CD44 expo@ssvith
leptomeningen meningoghal (arachnoid) cells, which can mitosis, grade and brain invasion. The significance
occur along the arachnoid site and attach to the innet hr eshold (U) was determined &
surface of the duramatferThe criteria for the diagnosis of < 0.05 Data were processed using the Statistical Package
meningioma is based on the histopathological picture withfor the Social Sciences (SPSS) 26.0 program for Windows.
HematoxylirEosin stain. Data of meningiomases were
obtained from medical records througtedical recordbf
Prof. dr. I.G.N.G. Ngoerah Hospital Denpasar RESULTS

Mitosis was determined using the number of mitoses =~ The resarch samples were paraffin blocks from
obtained from histopathological examination using patients with meningioma cases who had undergone
HematoxylirEosin smears. The number of ases was histopathological examination at the Anatomical Pathology
categorized into: <2.5 mitoses/rrtequivalent to <4/10 Laboratory of Prof. Dr. 1.G.N.G. Ngoerah Denpasar
LPB) and 2.5 mitoses/mm(equivalent t& 4/10LPB). Hospital, from January 1, 2019 to December 31, 2022.

Brain invasion is the presence of neop|a5tic During this period there were 160 cases that met the
meningothelial cells invading the brain parenchymal tissugnclusion and exclusion criteria set by the researcher. Grade
as determined by histopathologicakamination using 2 and 3 meningioma cases were used in total, namely 14
HematoxylirEosin smears. Brain invasion was defined ascases of grade. 2And 6 grade 3 cases. A total of 20 grade 1
positive and negative brain invasion. cases were selected consecutiv&he characteristics of the

Grade of meningioma is determined based onstudy sample based on age obtained the youngest dge of
histology type or number of mitoses or morphological Years and the oldest agé66 yearsthe median age at the
criteria or the presence of anaplasia. Gradgrouped into  @ge of 47 years and the mean age of 46.29 + 9.163 years.

2 categories namely grade 1 and grade 2/3. The number of casesased on several clinicopathgloal
Immunohistochemical staining parameters is presented in Table 1. Figure 1 shows a graph
CD44 expression was evaluated by of the number of cases by age group while Figure 2 shows

immunohistochemical examination usi@p44 (SPM521)  the results of HE smears of anaplastic meningioma with
Mouse Monoclonal antibody. Thepulse value was brain invasion and Figure 3 shows CD44
determined using a quantitative medh The pulses were Immunohistochemistry.

assessed on the cell membrane and/or cytoplasm of tumor
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Table 1 Number of cases on several pathological parameters

Sample characteristics Frequency Percentage (%)
Age (years) 11-20 1 25
21-30 2 5,0
31-40 3 7,5
41-50 25 62,5
51-60 7 17,5
61-70 2 5
Gender Male 10 25
Female 30 75
Tumor Location Convexity 16 40
Falx&parasagital 8 20
Posterior fossa 2 5
Intraorbital 3 75
Sphenoid wing 5 12,5
Suprasellar 5 12,5
Spinal 1 2,5
Tumor Size (cm) <6 26 65
26 14 35
Mitosis (LPB) <4/10 26 65
24/10 14 35
Grade 1 20 50
2/3 20 50
Invasion Negative 33 82,5
Positive 7 17,5
CD44 Expression Weak 11 27,5
Medium 17 425
Strong 12 30
30
25
Q
F0
35
40
Y5
0

11-20 21-30 31-40 41-50 51-60 61-70
Age (Years)

Image 1. Gragh of the number of cases by agy®up

Image 2 Anaplastic meningioma, WHO grad CNS with Brain Invasion
A. 100x magnification (HE), B. 100x magnification (CD44)
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