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=Abstract=

We have reviewed immunohistochemically 80 cases with meningiomas in order to determine
if correlation exist that might be useful as the diagnostic and prognostic factors on these
tumors. Intracranial meningiomas obtained from 80 patients(55 female and 25 male, mean age
51.2 £14.8, range 7-83 years) were examined for steroid hormones receptors, proliferating cell
nuclear antigen(PCNA) and nucleolar organizer regions(AgNORs). Eighty intracranial menin-
giomas were classified by 66 benign, 4 recurrent, 7 atypical, and 3 malignant. Progesterone
receptors(PRs) and estrogen receptors(ERs) status was scored as 0(0% nuclei poéitive),
1(<1%), 2(1-9%), 3(10-49%), or 4(>50%). Nuclear staining for the PRs was found in 62
cases (77.5%), which was showed 50 of 66 in benign, 3 of 4 in recurrent, 6 of 7 in atypical and
3 of 3 in malignant. They showed statistically significant correlation(p<0.05) between tumor
grading and PRs staining score. PRs staining score of recurrent four meningiomas also was
lower(p<0.05) than those of non-recurrent benign meningiomas. There was no evidence of
nuclear ERs staining in all cases. Immunostaining for PCNA revealed higher labelling indices
in malignant meningiomas than that in benign, recurrent and atypical meningiomas. The mean
number of nuclei for AgNORs tended to significantly increased in atypical and malignant
meningiomas than that in benign and recurrent meningiomas. Therefore, PRs, PCNA and
AgNORs are a useful adjunct in identifying a diagnostic and prognostic utility on menin-
giomas.
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Fig. 1. Benign meningioma versus atypical meningioma. a: Whorling patterns in the
benign meningothelial meningioma (H&E, original magnification X100). b: Nuclear
immunoreactivity for progesterone receptors(PRs) of benign meningioma is scored as
2 (PRs immunostain, original magnification X100). c: Nuclear atypia with hypercellu-
larity in the atypical meningioma (H&E, original magnification X100). d: Atypical
meningioma showing lower PRs nuclear staining score (score 1) than benign menin-

gioma (PRs immunostain, original magnification X100).
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PCNA EXA v YA 9% 31.3+ S7Hp<0.05)& 2d(Fig. 2.). =%
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Fig. 2. Recurrent meningioma versus malignant meningioma. a: Recurrent meningioma
reveals a same histopathologic features of benign meningioma (H&E, original magni-
fication X100). b: Recurrent meningioma exhibits 25% labelling indices against pro-
liferating cell nuclear antigen(PCNA) (PCNA immunostain, original magnification
X100). c: Malignant meningioma showing marked nuclear atypia with some necrosis
and brain invasion of tumor cells is noted at other area (H&E, original magnification
X100). d: Malignant meningioma exhibits a labelling index for the PCNA antibody of

approximately 66% (PCNA immunostain, original magnification X100).
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Fig. 3. Benign meningioma versus malignant meningioma. a: Benign meningioma
showing a whorling arrangement of tumor cells (H&E, original magnification X100).
b: Benign meningioma exhibits 2 AgNORs dots per nucleus of tumor cells (Silver

stain, original magnification X400). ¢: Malignant meningioma showing marked

nuclear atypia with some necrosis and brain invasion of tumor cells is noted at other
- areas (H&E, original magnification X100). d: Malignant meningioma exhibits more 4

AgNORs dots than benign meningioma (Silver stain, original magnification X400).
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Table 1. Distribution of characteristics, PRs, PCNA and AgNORs status by tumor grade of 80

patients with meningiomas

Tumor grade

Characteristic

Atypical Ma]ignant Total

Benign Recurrent

No. of cases 66 4 7 3 80
Male/female ratio 18/48 2/2 3/4 2/1 25/55
Age(years)

Mean +SD 524+1.6 451+11.9 41.5+13.5 29.7+7.3 51.2+14.8

Range 7-83 33-67 - 28-55 20-40 7-83
PRs status

No. of PR+ cases - 50 3 6 3 - 62

Scores(means +SD) 2.3 +02 1.5+0.4* 1.5 £0.5% 1.3 +0.3*
PCNA status(%)

Labelling index 31.1%23 33.8+3.6 27.5+10.5 58.7+3.2%

{means £SD)

AgNORs status

Scores(means+SD) 2.1 £0.1 29+1.1 3.1 £0.5% 43 +1.5*

* p<0.05, compared with benign meningiomas. No., number; SD, standard deviation; PRs, proges-
terone receptors; PCNA, proliferating cell nuclear antigen; AgNORs, nucleolar organizer regions.
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Table 2. Distribution of variables by PRs status in 80 patients with meningiomas

PRs status score (no. of cases)

Variable 0(0%) 1(<1%) 2(1-9%)  3(10-49%) 4(=50%) Total
Gender '
Female 15 17 7 6 10 55
Male 3 10 8 3 | 25
Age
<50 yrs 5/4 3/8 2/4 1/3 0/4 11/23
(male/female)
>50 yrs 4/5 3/13 4/5 2/3 1/6 14/32

(male/female)
Tumor grade

Benign 16 20 11 8 11 66

Recurrent | 2 1 0 0 4

Atypical 1 3 2 1 0 7

Malignant 0 2 1 0 0 3
PCNA LI(%)

Mean x=SD 384+40 423+38 27.5%39* 251+69* 83+2.8*
AgNORs

Mean £SD 39+1.1 37x1.2 2.8£0.8 23+04*  2.020.6%

* p<0.05, compared with benign meningiomas. No., number; SD, standard deviation; PRs, proges-
terone receptors; PCNA LI, proliferating cell nuclear antigen labelling index;AgNoRs, nucleolar

organizer regions.
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