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Analysis of Growth Pattern and Tumor Volume Doubling Time of
Residual Meningiomas
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Department of Neurosurgery, Shinshu University School of Medicine

The purpose of the present study was to determine the growth pattern and growth rate of residual
meningiomas. We investigated the tumor volume doubling time (Td) based on serial MRIs and the tumor
proliferative potential by the MIB-1 staining index in 17 residual meningiomas. During a follow-up period
ranging from 2 to 120 months, there were seven rapid-growing meningiomas with a Td of 14.3+9.6 months,
six slow-growing tumors with a Td of 81.3+14.3 months, and four shrinking tumors. The majority of the
growing tumors increased in size constantly in an exponential fashion, except for 2 small slow-growing tumors
which showed a fluctuating growth pattern. There was a significant correlation between the MIB-1 index and
Td with a correlation coefficient of —0.54. We conclude that repeated observations of residual meningiomas
with MRI and MIB-1 staining index are important for the prediction of future tumor growth. Shinshu Med ]
49 : 257 —262, 2001
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Table 1 Profiles of patients with residual meningiomas

patients with tumor

total patients

growth
n 17 13
sex (m/f) 5/12 4/9
age at the operation (years) 53.2+10.0 (36~76) 52.4+10.5 (36~76)
( ) <53 9 7
age (years =53 3 6
. supratentorial 10 7
tumor location - -
infratentorial 7 6
meningothelial 9 5
fibrous 3 3
histological subtype transitional 3 3
psammomatous 1 1
papillary 1 1

follow-up period (months)

38.4+36.1 (2~120)

46.0+37.9 (6~120)

MIB-1 index (%)

6.4%5.7 (0.7~20.7)

7.1%6.7 (0.7~20.7)

tumor volume doubling time (months)

45.2436.6 (2.7~99.5)

preoperative tumor volume (cm?®)

26.3+127.7 (2.4~85.3)
(n=13)

22.1+£25.1 (2.4~85.3)
n=9)

258

EMEESE Vol 49




HIAE D HEARAR . & G

3 4

Fig. 1 MRI findings. MRIs one (left) and seven months (right) after operation
showing rapid growth with the tumor doubling time 2.7 months.
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Fig. 2 Time course of residual tumor volumes. A showing the rapid tumor growth group, and B showing the

slow tumor growth group, respectively.
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Ulco RGBBERHYE, MRARBEAHEE, M INEEOBIZIENL
M F h26.4+26.0, 68.0+39.8, 14.0+=11.04 H
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Fig. 3 Histological findings. Hematoxylin and eosin staining (left) and MIB-1
staining (right) showing that 16.7% of nuclei were positive for Ki-67
antigen. This score was highest in the present series.
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Fig. 4 Relationship between the tumor doubling time and the MIB-1 index in 13
residual meningiomas with positive tumor growth. There is a significant
correlation between them with a correlation coefficient —0.54.
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BEES WA E N T Wi, RO REMIZ b
grade MIOEHE NG TN TR, 1FIOAT (Td
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Table 2 Previous reports on tumor doubling time of meningiomas

Authors n | mean tumor doubling time (months) V, (cm?) V; (cm?
Jaaskelainen®, 1985 47 13.6 (4.5~34.3) 0.1 39.1
Cho?, 1986 8 4.2 (0.3~14.4) 0.1 —
Nakasu®, 1996 15 30.3 (3.6~155.7) 14.5 (0.5~57.5) 28.5
Nakaguchi?, 1999 29 11.5 (0.6~223.9) 0.1 —
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