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Fig—3

MRI (Gd-DTPA)

Operation of Glioblastoma Multiforme with Subdural Grids Cortical
Mapping.

6-7: hand sensation, 21-22: oro-facial sensation

55-56: speech arrest, 2-10: speech arrest

After cortectomy and removal
Just before cortectomy of the tumor up to the ventricle
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Table 1 Glioma Cases (’82.7 — '94. 12)

No Operation (7)
Low Grade (16)
Malignant (37)

Preope. IR (24)
No Preope. IR (13)

Total (60)

7-78
25-82

2-82

10
23

37

23

Grade
2 3
13
10
9
1
13 10

27

15
12

27

M : Male, F :Female, Preope. IR : Preoperative Irradiation

Table 2 Results of Treatment ('82. 7 — '94. 12)

PS
0 1 2 3 4
Preope. IR (23) 1 3 9 7 3
No Preope. IR (11) 0 0 5 3 3
Evaluation
CR PR NC PD
Preope. IR (23) 1 12 8 0
No Preope.’ IR (11) 1 3 7 0

PS : Performance status, Preope. IR : preoperative irradiation,
CR : complete response, PR : partial response,
NC : No change, PD : Progressive disease,
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Figure legends

Fig. 1. Schedule for treatment of malignant gliomas.

Preope. IR : preoperative irradiation

Postope. IR : postoperative irradiation

Fig. 2. Survival curves for patients with glioma.

Fig. 3 Survival curves for each treatment groups of patients with

malignant glioma.

IR : irradiation
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Intraoperative local administration of fibrin glue containing ACNU for
malignant brain tumeors

He B RE B\ RE L'\ K&FH. E W
1. T BOKZ2 T IR B B AR A B
2. BIUKZ R S EB A e 41 2t

DI

1914 X ) 7)) & —< % b &3 523610 B RE 5 FH7 IcBs L, b b 2eiik
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KA Vv A#0.3ml
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No. Age/Sex B #BhE FH ACNU ZE B Rk Gk
(AT (Efk) #E:

1 60/F Astro (II)  L.Frontal Subtotal 40 NC Nausea IAR NC
2 45/F Astro (IlI)  C.Callosum Partial 25 NC - Rad PR
3 12/M Astro (I1I) Pons Partial 25x2 NC Nausea [AR NC
4 60/M Astro (III)  L.Parietal Partial 25 NC - AR PR
5 7  Meta R.Occipital Total 25x2 NC - Rad NC
6 13/F Astro (I1I) Midbrain Partial 25 NC - BMT+ Multi Drug NC
7 79/M Meta L.Parietal Subtotal 25 NC - - NC
8 67/M Meta L.Occipital Subtotal 25 NC - UFT PD
9 36/M Oligo (II)  L.Parietal Subtotal 25 NC - - NC
10 50/F Astro(IlI)  L.Frontal Subtotal 25 NC - ACNU NC
11 80/M Meta R.Parietal Subtotal 25 NC - - PD
12 70/M Meta P. Fossa Partial 25 NC - - PD
13 59/M  Astro (III) L.Parietal Partial 25 NC - ACNU NC
14 64/F Astro(Ill) R.Temporal Partial 25 NC Headache TNF PD
15 55/F Glioblastoma R.Temporal Subtotal 50 NC - ACNU PD
16 18/F Astro (II) R.Temporal Subtotal 25 NC - Rad NC
17 31/F Astro (III) R.Frontal Subtotal S50 NC - Rad NC
18 69/F Meta L.Parietal Total 25 NC - UFT NC
19 67/F Glioblastoma L.Parietal Partial 50 NC - IAR PD
20 79/M Oligo (IlI) R.Temporal Sobtotal 30 NC - IA NC
21 48/F Meta R.Temporal Total 50 NC - - NC
22 35/M Astro (II)  R.Frontal Subtotal 50 NC - IA PD
23 55/F Astro (II) L.Parietal Partial 25 NC - - NC
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Ventricular Entry Greatly Influences the Rate of
Dissemination and the Prognosis of Patients with
Malignant Gliomas

Kazunari Suzuki, Taizo Nitta, Kiyoshi Sato

Department of Neurosurgery, Juntendo University School of
Medicine, Tokyo, Japan.

Abstract
Background In addition to high rate of local tumor
recurrence, tumor dissemination has become an important issue
to be dissolved. However, it is still debate whether
ventricular entry during resection of malignant glioma induce
tumor dissemination or not.
Methods We retrospectively examined 96 patients with
supratentorial malignant gliomas who underwent a total or
subtotal resection. Appearnce of cerebrospinal dissemination
was monitored by magnetic resonance imaging. The influence
of ventricular entry upon the rate of tumor dissemination,
survival periods, time to dissemination after surgery was
analyzed statistically.
Results The overall rate of tumor dissemination was
observed in 26 patients(27.1%), and 16 out of 39 patients
(41.0%) had ventricular entry, but only 10 out of 57(17.5%)
were without ventricular entry(p<0.0l1). The mean time to
dissemination after surgery was 12.1 weeks in patients with
ventricular entry(N=16) and 35.9 weeks in those without
ventricular entry(N=10). Among 39 patients with ventricular
entry, patients without disseminations(N=23) could survive
longer than those with dissemination(N=16) (p<0.01). However,
there was no significant difference in survival periods among
patients once dissemiantion has occurred regardless of
ventricular entry.
Conclusions The prognosis of patients who revealed tumor
dissemination was extremely poor. Ventricular entry during
surgery greatly influenced tha rate of cerebrospinal
dissemination upon the patients with malignant gliomas.
These findings should be of help in designing operation for
patients with supratentorial malignant gliomas.

Introduction

Intracranial malignant gliomas mainly infiltrate the
brain parenchyma widely, but it is now well documented that
they often show leptomeningeal dissemination through
cerebrospinal fluid(CSF)!-4. Although cumulative data have
shown that radiotherapy and chemotherapy following radical
operation could improve the survival rates of patients with
malignant gliomas, the incidence of CSF dissemination has
been increasing®-°. Many reports have shown that more than
80% of recurrence are confined to the resected area and/or
peritumoral area, but this multifocal tumor spread, CSF
dissemination nearly always leads to a fatal outcomel0-13,



Most reports regarding leptomeningeal tumor dissemination are
of autopsy series and symptomatic CSF dissemination of
malignant gliomas are infrequently reported!4-17, The reason
may be due to the short survival of patients with malignant
glioma, especially glioblastoma. From many reports, the
incidence of CSF tumor dissemination are varied from less
than 5% to 50%, depends upon which kinds of subjects were
analyzed?.5,8,19, That is to say, a high incidence was shown in
autopsy series, but lower in clinical, antemortem studies.
However, with the introduction of a high-resolution CT scan
and a magnetic resonance imaging (MRI), we often encounter
patients with ependymal tumor seeding along the ventricular
walls®. It can be speculated that an improvement for the
survival of patients with malignant gliomas by new modalities
of treatment also facilitate the CSF tumor dissemination,
even though the local tumor recurrence are controlled20.21,
The reasons why some tumors disseminate while others do not
remain speculative.

To date, some predisposing factors for tumor
dissemination have been discussed, such as age, sex, tumor
location, amount of of residual tumors, and ventricular entry
during surgeryl!s-1°. Among them, only patients' age has been
regarded as a statistically significant factor causing tumor
disseminationl!®. A recent report demonstrated that
ventricular entry and/or proximity of the tumor to the
ventricle did not affect CSF dissemination and prognosis of
patients with supratentorial malignant gliomas®. However, we
often experienced the patients who showed ependymal tumor
seedings on MRI shortly after radical operation with
ventricular entry. Cumulative lines of evidence have shown
that an favorable prognosis is associated with gross total
resection of malignant gliomas compared to subtotal or
partial resection of tumorsl?,22,23, Tt seems to be critical
whether the neurosurgeon should radically resect malignant
gliomas until ventricular entry or refrain from gross total
resection in order to avoid ventricular entry with subsequent
high incidence of dissemination.

Present study was designed to examine the influence of
ventricular entry upon the rate of tumor dissemination by
analyzing survival periods, time to dissemination after
surgery statistically in patients with supratentorial
malignant gliomas.

Materials and Methods

Patients

Ninety-six patients with supratentorial malignant
gliomas treated at Department of Neurosurgery Juntendo
University Hospital from 1988-1994 form the subject of this
retrospective study. Their clinical profiles were summarized
in Table 1. Male to female ratio was 56:40. All patients
were diagnosed as glioblastoma(N=63) or anaplastic
astrocytoma(N=33) histologically according to WHO
classification. The location of tumors were 43 patients in
frontal lobe, 24 in temporal lobe, 14 in parietal lobe and 15



in occipital lobe, respectively. Only patients whose tumors
were located within the cerebral hemispheres and subjected to
a total or a subtotal resection including lobectomy were
entered into this study. Patients whose tumors extended into
the basal ganglia or thalamus and were partially resected
were excluded from the study. From postoperative CT scan or
MRI, they were grouped into 39 patients with ventricular
entry and 57 without ventricular entry.

Treatment schedule

All patients were considered for radical resection and
the goal of the surgery was to achieve a gross total
resection. All patients received adjuvant radiotherapy and
chemotherapy. Radiotherapy consisted of a daily dose of 1.8
to 2.0 Gy to the local field, up to 50-60 Gy. The
chemotherapeutic regimen consisted of a single, intravenous
injection of nitrosourea (ACNU or MCNU: 80 mg/m2) in all
patients.

Monitoring for tumor dissemination

All patients were monitored for tumor recurrence by use
of gadolinium(Gd)-DTPA enhanced MRI, Tl-weighted image every
two months after surgery. CSF dissemination of tumors were
defined as contrast-enhancing ependymal or subependymal
lesions distant from the primary tumor site, or the finding
of extraventricular subarachnoid metastases.

Statistical analysis

Parametric tests were used to compare results among
groups. Survival was measured from the time of a definitive
radiological diagnosis to the time of patient death. Survival
of patients after the appearance of CSF dissemination on MRI
was also assessed. Time to tumor dissemination was measured
from the time of surgery to the time when CSF dissemination
was confirmed on MRI. Median survival time, time to
dissemination were compared using the generalized Wilcoxon
test. The proportional hazards regression model of Cox was
used to analyze the prognostic importance of various
simultaneously acting factors. Survival curves were computed
based upon actuarial life table (Kaplan-Meier) analysis.

Results

Overview

Among all patients assessed, 26 patients(27.1%) revealed
CSF tumor dissemination on MRI. Tumor dissemination occurred
in 16 out of 39 patients (41.0%) with ventricular entry and
10 out of 57 patients(17.5%) without ventricular entry,
respectively(Table 1). From this result, it is clear that a
significantly higher frequency of CSF dissemination was
observed in patients who had ventricular entry than those
without ventricular entry. Next, 26 patients with tumor
dissemination were classified into group A, with ventricular
entry and group B, without ventricular entry. Their clinical
profiles were summarized in Table 2. Male to female ratio



was 11:5 in group A and 6:4 in group B, respectively. A mean
average age was 54.5 years in group A, and 67.1 years in
group B. From this result, it becomes clear that younger
patients with ventricular entry are more likely to reveal CSF
dissemination than those without ventricular entry.

From histological point of view, patients with
glioblastoma tend to show CSF dissemination in group A, but
which was not apparent in group B. We could not find
specific location, which reveals high rate of dissemination.

Regarding with operation, 11 in 60 patients with gross
total resection(18.3%), and 15 in 36(41.7%) with subtotal
resection reveals CSF dissemination. This finding indicates
that the residual tumors predispose CSF dissemination of
malignant gliomas.

Influence of dissemination upon survival

Among 39 patients whose ventricles were entered, we
compared the survival rate between patients with and without
CSF dissemination. As Fig. 1 shows, patients free from CSF
dissemiantion(N=16) could survive longer than those who
revealed dissemination(N=23)(p<0.01, Cox-Mantel test=3.59).
The median survival times are 25 months and 8 months,
respectively.

Next, we analyzed the effect of ventricular entry upon
the survival rate of patients with tumor disseminations. As
Fig. 2 shows, there was not significant difference between
group A and group B(N.S.,=0.556). The median survival times
are 8 months and 9 months, respectively. From this result,
it was shown that patients could not survive longer
regardless ventricular entry once CSF dissemination has
ocurred.

Time to tumor dissemination

We next examined the period from the surgery to the date
when CSF dissemination was confirmed on MRI. The median time
to dissemination was 12 weeks in group A and 36 weeks in
group. As Fig. 3 shows, patients with ventricular entry
revealed tumor dissemination in a shorter period compared to
those without ventricular entry(p<0.01, =2.813). From this
finding, it was strongly suspected that ventricular entry
during surgery facilitated the CSF dissemination in patients
with malignant gliomas.

Taken together, the prognosis of patients with CSF tumor
dissemination was poor, and ventricular entry during greatly
influence the rate of occurrence of CSF dissemination from
present study.

Discussion
To date many reports have documented leptomeningeal
dissemination of various types of tumors and anaplastic glial
tumors may metastasize via the CSF pathways>:14:,18,19, Recent
advances in adjuvant radiotherapy and chemotherapy have
increased the survival periods of patients with high-grade
astrocytomal/?,22, Despite this multimodal therapy, tumor



recurrence remains the most common cause of morbidity and
mortality in these patients. As was repeatedly described,
the tumor recurrence, while often local, may sometimes spread
in the neural axis via the CSF pathways>:7/10, The mortality
is extremely high once dissemination has occurred®:17.24, From
our study, the median survival period of patients after
dissemination was only 8-9 months. From these findings, it
may be crucial to prevent CSF tumor dissemination by
predicting risk factors of CSF dissemination.

Some reviews regarding CSF disseminations have raised
several risk factors of disseminations, such as age, sex,
location of tumors, ventricular operative entry and multiple
resections and histological subtypes of tumorsl53:.19, Regarding
the affected age, some reports described that there are
increasing the incidence of dissemination by prolonging the
survival of patientsl19.25, Other reports also described that
leptomeningeal dissemination tends to develop more commonly
in younger patients and in patients with extended
survival?.6,1%, However, from our study there was no difference
between the patients with and without revealing
dissemination, 57.7 and 59.3 years old, respectively. In
addition to age, sex preponderance was not demonstrated among
both populations.

It can be easily speculated that the tumors adjacent or
contiguous to the CSF pathways are liable to disseminate
easily. Some reports described a high incidence of tumor
dissemination seen in thalamic gliomas and brain stem
gliomas2:26, The incidence of CSF dissemination of spinal
malignant glioma has shown to be greater than 50%18. 1In
contrast, a negative correlation between the rate of
dissemination and proximity of the tumor to ventricle was
reported®. In our study, we excluded the tumors in
infratentorium and adjacent to the ventricle in order to
evaluate the effect of ventricular entry during surgery upon
the occurrence rate of CSF dissemination. Therefore, we
could not address this issue.

Erlich et al. emphasized surgery as predisposing factor
for dissemination3. Unfortunately, only few cases of multiple
surgery were included in this study and we are unable to know
the influence of multiple resections on dissemination.

From histological standpoints, it has been well
documented that the more anaplastic gliomas are likely to
recur and disseminate. This was also confirmed from our
study. However, patients with low-grade glioma reported to
develop CSF dissemination infrequently due to their extended
survival?z,15,25,

Among above possible risk factors, the neurosurgeons
should consider whether ventricular entry during surgery
facilitate CSF dissemination or not. If this is so, patients
cannot enjoy longer survival due to tumor dissemination even
though the tumors are resected totally with entering the
ventricle. If this is not, we are encouraged to resect
tumors as much as possible not to leave residual tumors in
order to improve the survival patientsl!l,22,23, Regarding to



this issue, two opposite opinions were described so far.
Grabb et al. reported that in 82%(9 in 11) patients with
dissemination ventricles were entered, but only 27%(6 in 22)
in those without dissemination!?. He recommended not to open
the ventricle for glioma surgery. An analysis of autopsy
series also showed a high rate of tumor dissemination in
patients who receive radical operation than those who were
notl?, Elliott et al. analyzed the survival rate and time to
tumor dissemination among patients with and without
ventricular entry!l. They concluded that there was no
significant difference in time to tumor dissemination between
groups compared. From our study, CSF dissemination was
documented in 41.0 % with ventricular entry, but only in
17.5% without ventricular entry. In addition, the mean time
to dissemination in patients without ventricular entry was
three times longer than in those with ventricular entry.
These values are statistically significant. From this
result, it was strongly suggested that ventricular entry
during surgery greatly influenced the rate of cerebrospinal
dissemination on the patients with malignant gliomas.
However, we cannot simply conclude that CSF dissemination
will occur through the direct contact of glioma cells to CSF
pathway since some gliomas disseminate while others do not?26.
Some recent reports shows the importance of intercellular
adhesion molecules expressed on glioma cells and
leptomeningeal tissues?7-29,

Further studies including more number of cases and basic
studies regarding cell biology will be required, but these
findings should be of help in designing operation for
patients with supratentorial malignant gliomas.
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Table 1 Clinical Profiles of Patients with

Malignant Glioma

All CSF entry(+) CSF entry(-)
No. of patients 96 39 57
Sex male 56 21 35
female 40 18 22
Age(Ave; yr) 57.7 56.3 58.6
Diagnosis
*AA 33 13 20
G 63 26 37
Location of tumors
frontal lobe 43 18 25
temporal lobe 24 11 13
parietal lobe 14 5 9
ccipital lobe 15 5 10
Operation
total resection 60 25 35
subtotal resection 36 14 22
Dissemination 26 16 10
(%) 27 1 41.0 17.5

*Abbreviations; AA; anaplastic astrocytoma,

G; glioblastoma



Table 2 Clinical Profiles of Patients with
Disseminated Gliomas

All CSF entrv(+) CSF entrvy(-)

No. of patients 26 16 10
Sex male 17 11
female 9 5 4
Age(Ave; yr) 59.3 54.5 67.1
Diagnosis
*AA 6 2 4
G 20 14

Location of tumors
frontal lobe 13
temporal lobe
parietal lobe

N N B
N O~ N

ccipital lobe

Operation
total resection 11
subtotal resection 15 7

Time to dissemination
(mean; weeks) 21.3 12.1 35.9

*Abbreviations; AA; anaplastic astrocytoma,

G; glioblastoma
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Table 1. Site of tumor Table 2. Tumor pathohistology

Site Case Grade Pathological diagnosis Case
frontal 8 grade W anaplastic astrocytoma 12
temporal 5 anaplastic olgoastrocytoma 1
parieto-occipital 2 grade N glioblastoma multiforme 6
pineal 2

parietal-intraventriclar 2

Table 3. Grading system for gliomas

Graded Feature Points Assigned

eloquence of adjacent brain: non-eloquent 0 eloquent 1
depth of tumor: superficial 0 deep 1
extent of tumor: localized 0 diffuse 1
laterality of tumor: unilateral 0 bilateral 1

size of tumor: small (<3 cm)1l, medium(3-6 cm)2, large(>6 cm)3

3-®R
Grading systemiZff-» CTHET B &, ARPl Tikstagel 172 . stagel
X6f#ld-7cd, T Hiktotal resection 5%l subtotal resection 1 #i
TdH - o stagell Bl ETidtotal resection 72 <. stageV Ll |k TiX sub-
total resectionk 9 % partial resectioniZEFx 3 DI S FZE{ -k
(Table 4), StageR B EFH OB R HBL deficit OBRDOBRE THE. s
tagel ¥ TiE. minor deficit¥Fz T THET B b DD, stageND ETiE. FW
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Table 4. Tumor stage and performed surgery

Case resection
total subtotal partial

Stage I : O

In: 6 5 1 0

H: 3 0 2 1

V: 4 0 3 1

v: b 0 2 3

i: 1 O 0 1

Vi 0

Table 5. Tumor stage and surgical results

Case Surgical results
Deficit
No Minor Major
Stage I : O
In: 6 5 1 0
K: 3 1 2 0
V: 4 0 2 2
Vv: b 1 1 3
v: 1 0 1 0
i 0




Table 6. Tumor stage and outcome of glioma patients

Case OQutcome (months since 1st ope)
Alive Dead
Histological grade
| N m N
Stage I : O
Ir: 6 24, 8,4,3 22,17
E: 3 17,9,4
V: 4 25 16 8.8
V: 4 28 10,9 19,13
uv: 1 i §
Vi 0
4 E%
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Abstract
Background. The goal of treating patients with malignant
gliomas by intracranial surgery has been to remove as much
tumor as possible without causing new neurologic deficits.
However, it is still debatable whether the degree of surgical
resection correlates with survival times of patients with
supratentorial gliomas.
Methods. We evaluated 101 patients with supratentorial
malignant gliomas who underwent either a gross total
resection, a subtotal resection, and or a partial resection.
A correlation between their length of survival and the degree
of surgical resection was determined.
Results. The survival rates of patients who underwent total
resections were significantly higher than those of patients
who underwent subtotal or partial resections (p<0.01).
However, there was no significant difference in the survival
rates between the subtotal and partial resection groups.
These results also were confirmed by independent variables,
such as age, location of the tumors, and histologic subtypes,
with the exception of temporal gliomas and patients younger
than 60 years.
Conclusions. The favorable prognosis of patients with
malignant gliomas depends upon the total resection of these
tumors. These findings should be of help in designing
preoperative surgical intervention.

Introduction

Recent attempts at prolonging median survival of cancer
patients have been focused on developing new chemotherapeutic
regimens, radiotherapy methods, and immunotherapies, less
emphasis has been directed towards determining appropriate
surgery for patients with gliomas!-3. Although cumulative
data have shown that adjuvant radiotherapy and chemotherapy
can improve the survival rates of patients with malignant
gliomas, the role of cytoreductive surgery remains to be
addressed?.6:7. Some reports have described prognostic values
associated with the extent of resection in cases of
supratentorial gliomas, however, other studies have not
demonstrated significant differences in the median survival
rates between patients treated with gross total resection and
those who only underwent biopsies to facilitate a histologic
diagnosis®8-15.  The extent of resection, alone did not appear
to predict the outcome of 5,691 patients with supratentorial



malignant gliomaslé. Alternatively, some reports have
demonstrated that adjuvant therapy can offer a favorable
prognosis in patients who underwent total rather than partial
resctions!’-20, Therefore, it is crucial to be aware of the
role cytoreductive surgery in the treatment of malignant
gliomas. Consequently we evaluated the correlation between
the length of survival and the degree of resection in a
series of 101 patients with supratentorial malignant gliomas.

Materials and Methods

Patients

The study consisted of 65 male and 36 females patients
with supratentorial gliomas who underwent tumor resections
from 1988 to 1994 (Table 1). The mean age was 55 years, and
ranged from 16 to 79 years. All patients had tumors which
were located within the cerebral hemispheres. Patients whose
tumors extended into the basal ganglia or thalamus were
excluded from the study as were patients whose tumors
infiltrated into the contralateral hemisphere. Fifty
patients had glimomas that were located in the frontal lobe,
34 in the temporal lobe, 8 in the parietal lobe, and 9 in the
occipital lobe. All patients had a Karnofsky performance
score of greater than 60 points. There were 68 patients with
glioblastomas and 33 with anaplastic astrocytomas according
to the WHO classification?l.

Treatment schedule and radioimaging

All patients underwent plain and enhanced computed
tomography (CT), and some also underwent magnetic resorance
imaging (MRI), prior to the surgery and during the first
postoperative week. We estimated the amount of mass
reduction using postoperative enhanced CT scans. A gross
total resection was associated with no residual enhancing
lesion, whereas a subtotal resection was associated with a
75% to less than 100% reduction in the mass of the lesion.
Volumetric analysis was performed by measuring the area of
enhanced lesions on CT scans using Macintosh computer
software (RImage) . A partial resection (biopsy) revealed
less than a 75% reduction in lesion size. Factors that
influenced the extent of the resection included: patient age,
general conditions and the location of the tumor. However,
the goal of the surgery was to achieve a gross total
resection. Intraoperatively, we used the operative
microscope to identify the macroscopic boundaries of the
tumors.

Postoperatively, all patients received adjuvant
radiotherapy and chemotherapy. Radiotherapy consisted of a
daily dose of 1.8 to 2.0 Gy to the local field and/or the
whole brain, up to a cumulative dose of 60 Gy. The
chemotherapeutic regimen consisted of a single, intracarotid
or intravenous injection of nitrosourea (ACNU or MCNU: 75
mg/m2) in all patientsl.6.



Evaluation of response and statistical analysis

All patients underwent serial CT scans with contrast
enhancement and were re-evaluated every 3 months. Survival
rate was assessed with respect to (1) patient age, (2)
histologic features of the tumor, and (3) tumor localization.
The neurologic status and the occurrence of complications
were monitored in all patients.

Parametric tests were used to compare results between
treatment groups. Survival was measured from the time of a
definitive surgical diagnosis to the time of patient death.
Median survival times were compared using the generalized
Wilcoxon test®. The proportional hazards regression model of
Cox was used to analyze the prognostic importance of various
simulataneously acting factors. Survival curves were
computed based upon actuarial life table (Kaplan-Meier)
analysis?2. Qualitative data (histologic characteristics,
tumor, location, and the extent of surgical resection) were
analyzed with using chisquare testsé®.

Results

Overview

No patient died within the first postoperative month.
Twenty-six patients (25.7%) underwent gross total resection,
36 (35.6%) underwent subtotal resection, and 39 (38.6%)
underwent partial resection of their tumor. A survival curve
for all glioma patients was determined (Fig. 1). It is clear
that patients who underwent a successful gross total
resection survived longer than those who underwent only
subtotal (p<0.01; 3.91, Cox-Mantel test) or partial
resections (p<0.01; 4.26). The median survival times were
20, 12, and 11 months in the total, subtotal, and partial
resection groups, of patients, respectively. Both the
subtotal and partial, resection groups demonstrated similar
year-to-year declines ; thus the difference between these
groups was not statistically significant (N.S.; 0.428). From
these results, it becomes clear that the patient prognosis
was superior in the patients who underwent total resections.
However, it cannot be simply concluded that the survival rate
of glioma patients depends upon the degree of surgical
resection, since no obvious difference was seen between the
latter two groups.

Tumor pathology

Next, we histologically classified the 101 patients into
a glioblastoma (N=68, 67.3%) and an anaplastic astrocytoma
group (N=33, 32.7%)23. The survival rate of patients with
glioblastoma who underwent a gross total resection was
significantly higher than that of patients who underwent a
subtotal or a partial resection (p<0.0l1). From the results of
the overall analysis, there was not a statistically
significant difference between the subtotal and partial
resection groups (N.S.; 0.123). Regarding the patients with
anaplastic astrocytomas, although the survival rate of
patients who underwnet a total resection appeared to be



superior to that of the other two groups, there was no
statistically significant difference in the survival times
between the total resection group and the subtotal (N.S.;
1.598), or partial (N.S.; 0.937) groups. Thus, the patients
with glioblastomas whose tumors were totally resected
survived longer than did patients who underwent incomplete
resections. This finding was not observed in the patients
with anaplastic astrocytomas.

Location of tumors

The survival rates of patients also were compared on the
basis of the glioma location within the brain. The number of
patients with parietal gliomas (N=8) and occipital gliomas
(N=9) was too few to analyze statistically. Therefore, only
patients frontal gliomas (N=41) and temporal gliomas (N=31)
were subjected to this portion of the study. The survival
rate of the gross total resection group was better than those
of the subtotal (p<0.01; 3.04) and partial (p<0.05; 2.44)
resection groups in the case of frontal gliomas (Fig. 3). The
median survival times were 20, 10, and 11 months in the
total, subtotal, and partial resection groups, respectively.

However, there were no significant differences in the
survival rates of patients with temporal gliomas among these
three types of groups (Fig. 3). The median survival times
for these patients were 12, 9, and 10 months in the total,
subtotal, and partial resection groups, respectively. No
statistically significant difference was observed between the
total and subtotal (N.S.; 0.907) or total and partial (N.S.;
1.240) groups. In addition, no difference was observed
between the subtotal and partial groups both in the cases of
patients with frontal or temporal gliomas. From these
results, it appears that patients with frontal gliomas who
undergo gross total resections survive longer than those who
undergo incomplete resections. A similar finding was not
observed in the case of patients with temporal gliomas,
however.

Age

All of the patients were divided on the basis of age
into an older than 60 years group (N=44) and a younger than
60 years group (N=57). The survival rate of the older
patients, in whom the tumors were totally resected, was
statistically higher than that of the patients in this age
group whose tumors were partially resected (p <0.01; 3.095).
However, the survival rate associated with the total
resection group did not statistically differ from that of the
subtotal group (N.S.; 1.796). Among the younger patients,
the survival rate associated with the total resection group
was higher than that of the a subtotal and partial resection
groups (p<0.01; 3.27, p<0.05; 2.56, respectively). There was
no statistical difference in survival between patients in the
subtotal and partial resection groups.



Discussion

The role of surgery in obtaining biopsy specimens for
diagnosis and for reducing the tumor burden in patients with
neurologic deficits secondary to increases in intracranial
pressure has been well documented??. However, it remains
debatable whether the degree of surgical resection correlates
with patient survival in case of supratentorial gliomas.

Some reports have suggested that cytoreductive surgery can
prolong survival, allowing adjuvant therapy to be more
effectivel’-20, Others investigators have reported that tumor
size, location, patient age, Karnofsky performance status,
and tumor histology (but not the type of surgery) are
important factors for predicting of the long-term
prognosis!0,11,23,25-27, Quigley et al. have concluded, from a
literature analysis of an enormous number of patients, that
the extent of resection, itself, does not appear to predict
prognosis. Nazzario et al. also have failed to demonstrate
a relationship between aggressive surgery for supratentorial
malignant gliomas and increasing patient survival ratesl!®.
The complexity of this problem may be due to a number of
simultaneously acting prognostic variables, such as patient
age, tumor histology, performance status, and various types
of adjuvant therapyl!4.23,28, 1In addition, until the era of CT
and MRI the degree of resection was largely determined by the
surgeon's impression.

Recent advances in adjuvant radiotherapy and
chemotherapy have increased the survival periods of patients
with high-grade astrocytomal-2.26, Therefore, all studied
patients received similar dosages of external radiation and
the same chemotherapeutic agents. 1In addition, the
performance status score of all of the patients was greater
than 60 points, and individuals with gliomas involving the
basal ganglia, thalamus, or other deep cerebral regions were
excluded from the study.

The association of patients who have undergone a gross
total resection with longer survival may not be simply due to
the amount of tumor resected during the surgery, since we
could not demonstrate a difference between the subtotal and
partial resection groups of patients. However, some reports
have claimed that either gross total or subtotal resections
are superior to biopsies in terms of prolonging survivall.28-
30, One explantion for this discrepancy is the theory that a
gross total resection allows adjuvantive therapy to be more
effectivel’-20, Therefore, we strongly suggest that
suptratentorial gliomas should be resected as extensively as
possible. Malignant gliomas, located in the frontal,
temoporal and occipital lobes, are appropriate for feasible
to radical resection, but parietal tumors, (especially in the
dominant hemisphere) are inappropriate for radical
extirpation!4-24,29, Therefore, a partial resection rather than
a subtotal resection might be recommended in the case of a
parietal glioma. Further studies are required to more clearly
define the importance of the extent of resection in cases of
supratentorial malignant gliomas. We also should evaluate



the relationship between the volume of tumor remaining and
prognosis rather than the relatioship between the extent of
tumor resection and prognosis. However, our results should
be of help in designing appropriate preoperative surgical
interventions in such cases.
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Stereotactic biopsy for malignant gliomas
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Neurochirurgica 33,213-217

2) G.Edner:Stereotactic Biopsy of Intracranial Occupying:Acuta
Neurochirurgica 57,213-234

3) HE 1 BIEE D CT-guided stereotaxic biopsy 104 7 EEx
PFPEESVRE 16(2),141-146

4) #FE 1§ CT-guided stereotaxic system |- X 2 G50 Biopsy
e FpREARE 12(2),55-61

table 1 patholig_y of tumor (cases)

CTroom |Operoom|total

[glioblastoma 18 2 20
anaplastic astrocytoma |20 8 28
|lastrocytoma G 1l 9 0 9

mphoma 8 3 11
metastasis 2 2 4
germ cell tumor 4 0 4
others 2 1 3
unknown 5 2 T
|total 68 18 86

table 2 Distribution of biopsy sites (cases)

frontal 24
liarietal 11
emporal 3
Ioccipital 5

Ipasal ganglia

halamus 20
Il ventricle 4
midbrain 5
ons 3
Eerebellum 2
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Reoperation for Recurrent Malignant Gliomas
AT B, PPHERER, FHETE. BZEE
R N N SERE N E A S

XL

FRSEMERBIE A 2 FATEH Tk, RN &SR %2 e
THDICKEL, FERLEFIREOH THRFMICH LTI hEL D5
HITERENAZEDN SV, Lo T, Tb% mass & LTH«K-7-
HED A%, EEOEMMEBEOGRIZCBVWTY., BFMHEOL
I - quality of life DT THiE T REFHRIFBON TR VDB
KTH 5B, BREEMARBIEICH T 5 EROREE S &, BEEHERE. 1L
ERERII LD ETARPEEICOVWTHREETH 5, bhvbhid, B
MBI 6T 5 FATERCOMEEZHL PICT 572012, F
Fir 11961 % & T B AN RBIEAF I OV THREZ T2 72O THET 5,

SE QiR

XFFIT19814FE > & 19944F £ TITHIE KA B m el AN FHI ARE L
JRELE L Wr D15 & 72 B AR AR B E B 358561 T, Anaplastic
Astrocytoma (LL'F AA) 43%1, Gliobllastoma Multiforme (LT GM) 4261 T
Hbo INLDHIL, BFMETo7-bDIT AAWI, GM10HITH o
7z (Table 1),

5B D EHAEBIE D 9 b, FFFM 21T 572 % D% repeated surgery i
(LLF RSEE), 1o o72b D% single surgery B (LLF SSEH & L. 4
FrHiRE X O SEEFRL B Lz, /2, RSEICOWTIX, BFHM
Ikf @ Karnofsky performance status score (L FKSfH) . FFFArO K, 7
FAMRDOLEF I O 24720 720



RS

g & U7z E AR B E 2RO SEEFRIT, AA T292%, GM T
11.5% T o 72 (Fig.1)o SSEHB L U'RSEDI4E - 2FAFERTIIHL »
REITERD b WAS, 4FLL DAL SSEHEICDARED b 7z (Fig2,
Table2),

RSEED AR IE. AAT202+ 7.07% A, GM T203 +11.6 #
ATHhY., SSELMICHL P 2EFED LNL o7 (Figld)o 72,
RSEET, HFENBROFHEFEIEZ, AATI3.1+3.95% H. GM T13.2
+921 » HTH Y, MEEIC X 52 21T580 6 e o 72 (Figd)o

RSEEDOH T, HFMEEOKSMHEASBWEM TIlX. BFMEOAEFHH
BEWEBATEED & L7-(Fig.5) T 7-RSEHTIE. #EIFWH 2 6 FHFl 2
fibhs I TCOMMOEECEDLL T, £FHMIZ207 ARIRICRDS
{ 43 LTV 72(Fig.6)o

B

EPEAEBIE IS BT 5 FREFMHE O prognostic factor & L Tld, Fily
RFD KS 5, R, FEP % EVHIT O N5 D5, FIRIFHR )6 HF
fir E TORIM R, FRRE & AFHIM & OMICIZH L 22 AHBIERRD S
TWiRW2, SRIObIHLIOFERIE, ThoolELIZIZ—FKT 5,
L2 LEBRDIEHROERIZIE, performance status D E i 72 IRE8 T D - F4ir
DOPERLHFHEDERIZ, HEBEOBE % L\ quality of life DX T %
729 risk ZHATBY, bivbhHtHENFESEHZ KNI LT A
Thbo HFEMOEIZIOWTIE, HREEREOBRBENFERD 5\ ILLH#H
B RIE v X ) BEICAT) A28, B EBRHLZEREIIRFLES LA
bits, L2 L. retrospective (i X ) BT LTI HE 2 FEBI Td o T
b, MELEEZHICIILZLEILZREIS ., bbhOBERTLEF
M ORI AAFII E O 2 MHBIR LT,

SSHELRSEFDO LI TIE, FHAFMMIIBWTHL P REZ RO R
WEW) RPNz, T, BFMZ1To THAFYMOERIZ
EORVWEW) BEPTEL—F., BREHATSH - THEY A FHER
FBIFEEAT) LT, IFFHEALAFOTFHREMGFTEALEZSLZ
EHTE D, SSEHEOHIIZMINAHIC NS T EITHICARER T &£ o
2D, BIZSED EORPMAFIE TR THEOMNG L LT



B—=TRRwH, BRIV A —~OFMGREZE XS F Ok L THEZERY
RT—F LIXFZ vy,

FRSEEVERR B E O FAIRIEAS, B FMHROAEFLR - quality of life
DME T EDREEAR D OHIBHIE, FHT0THE 2 5B T O FA IERAT B
BRI OWHETH > 720 BEISHEHFEMFHEIC X Y prognostic factor
REZOWTOHEPELONTIIVE DS, SHOATICLY 0 hE
OICHAMEIZ T 5 Z L%, BREMMBBEO FMERL2Z 25 LT 1
DHERTH A9 o BAEEHMEBEDCHEREZWIZEL LTCT . MRI
« PET, SPECT Z EZHWTITbhTWwa, ThbDZEeDm i,
TR OBRE, & AHEEEBED VD W 5 benign linear enhancement
DIREP L HFET 2HEICL ) BINCFR 24T 2 EDSTTRES &\ ) Bt
MedWEoT, F2OMERTH S, BAELTDH, 5% S5 ICHRET
PEDTITE - WEFEZ TS,

TLO

1 EPEANEIEE O P 47 Tl perfomance status @ BT 7 & D 1F S AAF
MM PERP -7,

2. BTN LT o 7 EHEMRBIE O F 4 I IZAAT 202+ 7.07% H .
GM T203 +11.6 #» HT® . BFM 217D 2 WIEMEA £ IBIE O F
BEGFHM & ZITR%ETH o 77,

3. HFEWEROFHELFYMIE, AATI3.1+3.95% H, GM T13.2 +
921 » HT® o7z,
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Table 1 Cases with Repeated Surgery

Age, Timing of Karnofsky Interoperative Postreoperative Total

Case No. Sex Pathology Recurrence  Score Interval Survival Survival
1 67,F AA Pre-irrad. 70 2 mo 13 mo 16 mo
2 61, M AA Intra-irrad. 70 2 mo 13 mo 21 mo
3 56, F AA Intra-irrad. 50 1 mo 11 mo 12 mo
4 59,F AA Post-irrad. 70 5 mo 14 mo 19 mo
5 18, F AA Post-irrad. 60 3 mo 15 mo 19 mo
6 38,F AA Post-irrad. 30 4mo 22 mo 26 mo
7 68, M AA Post-irrad. 50 6 mo 10 mo 16 mo

8 63,F AA Post-irrad. 90 21 mo 12 mo(A) 36mo(A)
9 33, M AA  Outpatient 80 9 mo 27 mo 37 mo
10 37,F  AA  Outpatient 60 9 mo 8 mo 17 mo
11 74, F GM  Intra-irrad. 40 2 mo 8 mo 10 mo
12 483, M GM  Outpatient 70 13 mo 14 mo 27 mo
13 59,F GM  Pre-irrad. 70 4 mo 11 mo 15 mo
14 56,M GM Intra-irrad. 60 2 mo 9 mo 12 mo
15 69, F GM  Intra-irrad. 60 4 mo 38 mo 42 mo
16 29.M GM  Intra-irrad. 50 2 mo 7 mo 9 mo
17 71, M GM  Post-irrad. 50 5 mo 7 mo 12 mo
18 46, F GM  Post-irrad. 80 7 mo 15 mo 22 mo

19 63,F GM  Post-irrad. 80 3mo 14mo(A) 17mo(A)

AA:Anaplastic AA:Anaplastic glioma, GM:Glioblastoma Multiforme, (A):Alive

Table 2 Relative Survival Rate

i 2 3 4 Sguy

Anaplastic Astrocytoma 81.2 582 459 292 292
(88.9) (34.6) (0)

Glioblastoma Multiforme 62.7 33.6 192 11.5 115
(60.0) (45.0) (30.0) (0)

All Malignant Gliomas 72.0 457 317 19.8 19.8
(73.7) (39.3) (23.6) (0) Yo

(repeated surgery)



Fig.1 Survival Curves in Malignant Gliomas
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Fig.5 KS and Postreoperative Survival Time
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Operative results and outcome in the managenent

of glioblastoma
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FHE2NRIC, FHROAHAUSCERICELWBICHLT 2 FHROTEEY & F#
o EME L7,

[(EFBLOFE] BEREBIUHEERE 2EL L7 Y+ — < XEH

5 (HEREEMAER) KBEGI W7V —<EADI L, MBEFENIZR
FREZHMSNLEMAICOEFHOBUELFREOHBERI LA, T 12
HERRKZILBIAIBFEEMNIIBWTUTICA RS FHEHEFCHA, JE
BRI ZEOBLHEBOMBAHNMBEICIY, BEHEMBOREOREEHRE L
2o FAGHEFTEE LTIHERMRITHB SNAEEMERLH 1) 1HE
FRB L. eloquent areallRA TR WA R AHMBHM*ERE L, 2) =
DUEDOHEREHICK S S DReloquent areall BB b DT EKRZ W LE
SR, DECBCTCAREREMZ 2 & v A THRAL,

(R R] 1988FEHEMERZHERICEHEE N7 ) F — < EH I
28501T, ZD)LHMBENIIBFE LB I N EMIZL09BTH 2,
LOOBIDBFED FAfi HEIC X 2 EFF % Kaplan-MeierB®E TR D, log-
rankREZIT ) &, 95% U LD 2R VW L E LM DOmedian survival time
(MST) i£16.27 A THRDOEL., 75% WHEBHEOMST 12.8 AL W BEIFTH
Y, CO2HMICEAEREIAONEL o7, 50% WHE., ERED
MSTEEZENENI.4 WA, 1008 AT, 9O5%MHBELOBIZIZAE EXE A



5N 72(pc0.001),

MR HESERETTFMET 072290 0BFREICOVT 22 &, 1861F 4
Mz LBAMHT, L1RASE MK fTbnr, ELWsTbhz116
O 5546 B 0 SR LA R4 -5 T 0 ML B E T BB M 0B 454 <
HAONZPo72bD3B, 1LAFOLRBREEAL NIz D36, LLTF2h Fi2
Bl, 37FT1Bl, ETILHALNZ-DbD2BITH -7, BHEMBEEOAS L
PoZ2bDEE, T2bbeRBIlbrVEERMBENITELLDIILEERT T
DHHPELS, BRMAEFL TV EBEAAL LT,

[NERBER] EFL 49F, BH., HE. WK, W% EFIckb, A
Poly, BMFLE, W FHREMEZZ O/, CT, MRITHRE 2 & &4 B 5H 312
BAKEZ7%rikg-like enhanced lesion?dS& & N7z, LB & A RIEMN % 47
VW, MFRCDDP, MCNUIZ X 2L HEL60GyD BT R 217 o 72 2%, &
THICERSEAAL,. SV HOBRBTHETL 72,

B2 44k, B, EE, ERAMREZ ERICERE L. ARE, #im3l
H, EEBBILITHNEREELED -, MRIL, AMEETEE Csolide il &
ring-like enhancement® /R K& 2 FEEHATAH S, EBRK LN BEN 24T
2720 MECDDP, MCNUIZ X 2 L%, 60GyD A L L IFN- g D B
RABEELETo27228, 11T AORBTHEEL 72,

REBIL, 2TRENIML, BFECTERBE KDL ENO FHITZ 2
DHEOMBBEON R LD I WVHHENTEST, BOTRRTH 5,

REBI3 : 69, KM, HWEEFRICEBE. MRITAHBBEIECring-like
enhancementZ /R BENAL I, WL 217> 7, #HHCDDP, MCNU
L 2 LZEREZT -2, 60GyDBHFMBEELZITV, BBBEEL 2o/, 1
FEANAR, BBELOBREIALN, HEBEELT V., RABEPTH 2,

REM4 654, KM, WORKMAETERY, BEE2EREW A L% EHICk
Pio APBEliGerstmannfERBHEANA SN, MRITIEABETEZE Cring-like
enhancement?2¥A L N7z, F Tldmarginal gyrus? Sangular gyrusil
P TEN4cmDBRUEEZ A O W, BERHM £21T>7. W HECDDP,
MCNUIZ X 2% H|E3IT— R, 60GyD R MEFEEZIT VW, 1F6 AR



BL, BEEALILTWVR WV,

REBI3, 41T EH, EWIATELLEDLRIEANT, BFEFEOPICZH o
T, WROADLY R, BEITOHEIEL ., RMEFESH FH k2 5
BITadH 5,

REBIS L 47F, B, BHiE., kE. KFHREEFRICHEBKE. MRI L, 7 @
Bl iZring-like enhancement2 /R EFE AL, HLRH % 1772, itk
13— A HOALZERE 217, BEBEEETo T A RP, /£ B 5E % o 8 i
FIZHE T HH720 ICenhanced lesionPRED S, BB RIC X 2 B M
REZRTD, MATOMRIZ AL BLTHABLE, TIWITGd TenhanceX i
3. T2WIThigh intensityZ R T /MREFAL N, RUWL L EHEBELZ WL
ZHLBICEENERENFELE L E BN, CDDP, VP-16Ww Ik 2 {L22%
B, B MEECOGYLIFN-BOH HET 27225, 1567 HDOBRBTH
L7z

[T D] WBFEOFRIEIEBILELVETFRBIFTh- 7. (2)B L
T1/3DEP THER 2 W LIEBHEMKITETH- 72, 3 ERBBFE
BN DRBE DR I B o Fzo (4)EBEH H %o DK &
TEEMBRBEOALNZVWEEOESFHERG2EBENTHR LN, (5)8
LZE%RDEPATEZHLUREZ LOTBFEENIAL R,

[Z % K]

LHA B, JIARKER, FH—F, MEMHME, ZFHE, BAES. NEH
BR CBFEICE T AMER B X OMLEH BE(CDDP-MCNU-IFN) D&
i o P AAREAL R EH2:317-321, 1992,

2. Tamura M, Ohye C, Nakazato Y: Pathological anatomy of
autopsy brain with malignant glioma. Neurol Med Chir 33:77-
80, 1993.

3.Wilson CB: Glioblastoma: The past, the present, and the future.
Clinical Neurosurgery 38:32-48, 1992,



BRI VA -<OFHCET 2RI RAEZHOEHEMBERICOVWT
Practice of smear technique at the operation of glioma
AREGE" @80 MR BHEN’
'TFEEANAL VY - REEAR T FEAREBEAR
* Bk B o 55 B ik b 2E 1 B

BLCHI

WA EZ W ICREEVREEERECIZbONE S, 2HOEHEER
FRUVRENERTHEY., BB 0/ ETITDhTWVWS, LA LE&EKED
FETIRERICABTZ2HBCHBIEY ., FHoMLEBHERES S
BEZPORBERLBLIThEITOHLOVBCHENEL 5, —HHERER
eHETREMLAIAEIYT., EBCEALZHAELEVZI 50, ZHOEH
M ERTHITIIAL BZV, BWLARBERBECLIZHERE ] 0 FH
fToTELDP, TORRVAKOPOMBEREFRZERCE/BLOTHRE S
%o
HEENR

FHRCTHELL Lom® —8mn® DM EZRTA F7 7 X EIIEHET
HERL, EOLRIXNMVADP VHEZBE T CHKAN-TFTREHRE. £
DEMSIICTHBZERL, i, 2TEBHN2HTET IS5, dRET
EARMEARICTIIBEENS T 99 5EETTREFERINALI 04IT,
WO IERMIBEELREY RFHREMICITV., TORBIGKZ WO EE T H
WX UHefT L 7o

R
FhicTHEIhLHMBONNT T4 VOFTOBKEHEEZH L L, B
ZHoOER* L TA 7/ (Table 1), neurinoma, meningioma, cranio-
pharyngioma, epidermoid, 1ymphoma, metastatic tumor, ependymoma, gli-
osisiZ 2P L bHEZH OB L —B L, pituitary adenoma (3 9 i 8
BIN—F LA, 1AREVHmME LrBBHTELE M-/, chordomad 5 5
1 #]igmetastatic tumor & 2 W7, hemangioblastoma, cavernous amgioma @D

#% | $lizgranuloma * LWL T\ 5, medulloblastoma®d 1 #i({31ymphoma &



B £ 2 Wt cases —%F f—H ZH=E 2 Wi, germ cell
pituitary adenoma 9 8 1 89% tumor @ 1 #iix
neurinoma 10 10 100 INRGICREL I D
meningioma 6 3 100 O ¢cmedulloblas-
hemangiopericytoma 1 1 0 tomalZM¥HLTWL
craniopharyngioma 4 4 100 5, astrocytic
chordoma 2 1 1 50 tumor (3 2 4 #ijth
epidermoid 2 2 100 BB T Wi RL
hemangioblastoma 4 3 1 75 WEZMHER->T
cavernous angioma 1 1 0 \W7-(Table 2).
1ymphoma 3 3 100 astrocytoma o 4
metastatic tumor 9 9 100 PliELLSZHT
medulloeblastoma 2 1 1 50 X T BHY, ana-
astrocytic tumor 24 16 8 67 plastic astrocy-
oligodendroglioma 3 2 1 67 toma(d 3 AN EH
ependymoma 2 2 100 EEEIZHLT
gliosis 1 1 100 LTW3, ¥
germ cell tumor 7 6 1 86 glioblastoma (%

it 90 74 16 82 8P s TR
Table 1 HEZ WD 2 MR hBHEEZELZ
BiLTWa,
i E 2 ¥ 2 Wy
astrocytoma anaplastic glichlastoma
(3 #12%) astrocytoma
astrocytoma (4) 4
anaplastic (12) 3 9
gliobiastoma(8) 1 4 3
Table 2 astrocytic tumor OAEZ WML R



astrocytic tumer R EZ M EHMO BHESEBH L TLE I &0 D4
RTh -1,

TVA -2 DEHADILH
JIA-ROFHRCEVTIRBREFEBELO/EGRI I I LiaEH
ELB, BAFEW LB T VA -0 REZH B FOEUELFHET Z0icH
ME3N, BHETEETABHIAED CEHOL L2 BERHEERDELEE
BOHERERES Z2OLBLTVEEHIIN B, +0bbMEHERRE K
HLR, BREBOXNRM S/ BOHEHAEHE L. 2o e MHg
WERIFSTHOELERKT . BETAHEFMBORUEHE KT EK
BICHBENTERE2EERL25b0TH 5,
COBETFREZT LI IEMT. 1 PR ARIE Dastrocytora ©
WEROMRI TREFHEBEIZDOLNLB L, T6FEFEHT > kDU B L
FREQET RS, BRAEHELTOVANE 2 A2 E LS5 FRGEHL . T
JICESLTVE, 2B ARBEEDoligodendrogiiora T4 A%, BEE i3
EEEFHEEL TV, WHEROMI CREFEBEIRH oIV, HEEHN
latypical WL AN B Eh TO L L DWMHEEE 0 Cy 2 M, 3 HEE
BLTW3E, 3HERLERT - FHIEIEDoligodendroglioma Tb %A%, EH)
HICRM LB AMEE S, fidfoBosHmit, L LBHRLSD &
CHMEDWSERTH 5,
i

smear LK A EZH ZEHEEICEBMARILOL TOIR LR HOER
KRS ZBHIERVELEE L ORBEAREE TREMAEBI LD -
Ico L LEBROT -0 CEMTNEEREFZERCAnhEEIGERIE
WHD T, ZHOFEEB LENLBEONZ DM 3, 7 YA —
TOFHEBVTRBHBAL*RET 2BOEHRLEEREL s EBHEINZ,



7)) A =X B Mk B 2T O A

Histologically total removal of localized gliomas

REEEA, HH—M, E&IERA. HAER, LOwmz.,
2 AN, MIIEL* . FRER

BREFZHKRYE  BpEss
HEEEEY 7 —JRE*

(B8] #L &b idgliomallaf L CHl R AYHH %2 BHI & L. 19824F A& 12 CT.
MRIPT R 2> 625 Tig &£ & 2 5 WA EBNIIE . 7 B 55 O35 H Wi o 85
BeRELHMSFENERH LT RAME L TE 72 4 MIEFaiE %80 L B
ME R L7z ] 68364 A L E#E L 7zlow grade glioma35Hi (astro-
cytoma 27, others 8f) & malignant glioma3 14l (anaplastic astrocytoma: AA 18,
glioblastoma: GB 13#)TH %, FMiEizFoOHE LR (BRI LT
T2WI, EB)EF A% (Z R ESEP £ 72 (X BAURIBL. N M # o~ — 5 —
A, Brain pointers¥ % It H) ZBEMEE T ICHH L (T & Mgyrectomy %479 ) .
DWTHHER DM im0 By & 0 M4 R R ORE oW TRES
Wradr v, RIS LTI RE 2 2 & ) 35k 2800 LAREZE S % 34 70,
B, EBHFTIIHPMIX $ 72IACNUZ BT 55, Wi, b3
ZOFA L7ze  [#F] 1) low grade glioma Tl astrocytoma® 14451 & others4 5]
aH18%1 (51%) (ZHidinegative? 8 S, WFR L BERIIZED O WV, BB,
WivmpositiveD TR H) T35 (18%) 25H 5 L22AHAE  TICET IR 180
A TdH %, 2) malignant gliomaTIZAADSH] (44%) | Wiinegativeh S5 & L,
SPNE TS % D%\, GB Tldliftnegativeld b T 4361 (23%) T, 5 H26)
EHEEERD Iz, BEHTH AAD10FIH36F]. GBD 10626112 135 % 32
DTV, 2B, 178D LTV 5 H50IIFES TG TH o 72, Bl
BIDAEFFRPHEILHBETD o720 [EEB L URE] Nazzaro SUIBEA K
LB A — T TR BGTRRE 21T o ZIEFICOWTIE, & THRIC
*14 % agggressive  surgery D EFIIEERTH 5 & LT A DS, KIBORIEE K
FICIXIA S 2 IS & AR BB RO b Tw 5, EEMRIOE
ALY WD W Blocalized gliomad L THERINLFD WML TETBY, &K
IR O NEAR, EZ W OEEN 2 LRI S b0, BIICKES
A7zl REHEH I3 E#R DD L EZ N5, L {Illow grade gliomaTiiE
WMIFHIVEETE, BEHUBR T 2 FHMNERLD L0 T AV LE
ZbNbo =P, malignant gliomaT b HEMIIIARETE 545, & L A BENEAIE
TEAFATR & R AP0 TB ) ER 2DV ETH 5,

3CHK © 1.Nazzaro JM,Neuwelt EA : The role of surgery in the management of

supratentorial intermediate and high grade astrocytomas in adults.J neurosurg 73 :
331-344,1990



BRERMWFEMIINTI2bhbho %

Strategy for less-invasive neurosurgical operation
- Cortical mapping and stereotactic surgery -

MmoOMRE, ARES

MBNBIBAL Y — AR

I EU®i

Eloquent area OB K ICH S W ECIHOESBICHE T 2EE D Fili B L
T, MBOKEREZ LT 52-DICIFIFRIEABLBELINTSET
Wad. BE, bhhbhiZZDX52EEIC, cortical mapping ¥4 & I
EMNMFERICLIDFHZIBRZTR>TED, ZORRBRICODVWTHET 3.

I Cortical mappingik

EHEY  REHHI2VWIESHEH 2 D eloquent areaz JEEEMICH 2 Wi
HWRERICHET A2 FERELT, BEOZWEG L CMEEMICHET 2 UM
{2, functional imaging OHEHMMPHBINTET WS, Fi, by E
ik & U TiE evoked potential #£D&H 20, KEIM»D DD I b @2 5%
WA W, bhbhiEihhICHENBEEZGEICHET S AEE LT,
AT FICRERETCFEHR 272V, ERHKEIC X Scortical mapping®
MRZSHZC LN ZITR>TWV 3.

MR EEBEBOATHRZDTWVWED, TEL2ETEBOEMNE LD
21, StHBEZ —HHEH LT WS, BIABOIAIRICHE T, Ml OET
Zanzhu(B2)® U < i A Yuyao(EX-NH3), #&fZQuanliao(SI18), & M Fengchi
(G20)7%2 5 i & B Hegu(LI4)D 4 AFriCRIE 2. ERREIEHEA L T Wi
Wy,

i, FHIXBABBM T TCAASA 74 —=IVE - AY FLVXMCI3HBET 3.
HEHHROLVCREHLEOFHOELEG, EHFCRILETRZBHLTD 50,



cortical mappinglic M9 2R ZEBTCEL LI T 2. EEHOB I,
BRELRFTZ2RDODLRYES, REOEBKRNEET2 .

BHEDOBAMEICIE 1IAF> 001 06— A1 OEBESKE #
MUTRHHBOMRPERERET 2L LTV, BEEL, BiEH
W, P EBEHREHMEECEIEEO SN BMAZ2ERT 2. BEH/h
WREDEGEICIE, EMNMFHROXEZGBVWCHNEBEREZT 23880 H
5. DWT, WMEFABOREOBELRRHEZTRS.

FIFMEMIE, RWOEEDP0., mONBBEEZFEH L, ESHEOERMT
SmmTH 5. BRFEIE 3HzB K U50Hz, 2 msiBDERE L LTH b h,
BREEInAOBMORBEZIBERLLE. ERIED LLGEFEOE VL 3
WREYMZMZ, BEICAP> CFNEEZED RIS, BHE, HHzE
hBEBLUMET A 27> TH L.

CNETIKL1E5H (thiEBIE4H, HBMMES 106, mEE16) ,
st 1 9B FRizEfTR>7/] ( table 1) . EEDO I -2 Sz fig. 1
L. OM line&k b 6,7,8,BLU IenkbkAFDRXRZA4 22 RLTEBD, &
HTCHLEOMNEZTLE. EFHIX A5 SnAOMBEOELS R T HE
ShTWwa., EBRIGOFERICIK, 3Hzk b H50HzD 75 5 Bl 58 (K W 48 [ 1
Holk. FHRiPICHEIPEUCEZEMIT 201D S5 =. —FI3H 8 58
RUEDPFZREINTULE-LEEHTHS. Mo—FlEMdHIcFTRBREL 2>
bDT, BHTE2HMEBICULEIIZ2Z2E8 2ok,

BRABICNT2EHRIGOAMENBOEMERERELLOBEEICD
WTHeET LA ( fig.2 ). FERETEREDP R, BHOHBOMBTD K
RO o Fil SHITCR Il ZRENEBEOEFKEED BITR
bhizhrok. BEOHZ1HIE, FEPCEEFMEIELLATVED
ATHoEREOFhzEDTWELEZA, EHERIPELLEDDOTH 5.
FERBTCEREZL, HERBETRIGHHEZ 46T, 3BTMMT 1B
BOBKTHPZBOLNE. BRERBETRIGDOD > -0 66 TlE, RitD HE»
S EZRBATTERNTCERE HTHE, WTREFEEOELMTIZ DA D
L,

SEFERLULZEFMOPICE, RAERMBCLIoTEHRBBERIhEZE L



Td, BROITHHAIDVEDIIFHNZ2EDIZ22BRhboEEMISTHATL
HH, BERHEICHTARBDDPEND, bLLEFOBAEZRBATCER 21T
RZE, EREZ2BLITEF ¥R LPAGEEEEZI SN 1=,

e LT, SEOREEZHMELZD>Z T, T0 cortical mapping ¥
EWMAICHHTAIELICL>T, EXRMEREBZERZEBS UITEET
SHUEELPEVWEEZI SN .

%, CWETOBRDPOARKZZBIT T 2EHE>THBEBEITREADPWVL
DhPEETS. TOFE—F, RERAORBCERIGERAER, +hhbb, &
ERHEORBUHEIFPEHHTIPLHE TN TSR EEZIONEEMNTH-TD,
HECFNBREIPEATHTIE, BETLI2HABEZEZE T Z2BRUEDEICE
LB/ LVWS2LTHE. EHORMEEOHWARRY EEIC L >T, HEE
CEBHEIPERICEAELH/HEZE LTS, BEIPLEIP>TWEIHEATOHK
BOETEI TCOHARTHRATAZILEIRNETHZ. AETCRHUBEANPTCO®R
ERICBVWTY, BMEESIMBEZITROTINSOMBIEEZEBEICIT R Z
228, RiPFTCOHEZELE LTEAERARAEKLEBZIONAE. S22, EHR
BDHBLIAZVYBTAZEREEIPICERTCHID, EHRHZELE T
KWLUNEROADPHBRLESEATIAd, TOFFE FHiBEErLEDTOHL L,
HHFEEZFE BN EI-ODERBRPLETH L. F 310, Hic, i
BICHEE P EHH Z2VWVEEEFCEVE FEINATH, EBICEMIE S
RWEMOELETEZILTHD. CHhIZESICL > TEOHEEDIE N KBS
FHRMEPLRMLTWVWEIDDEHEINBE DT, BTN ENREE
DHZEITDCELERIAMETCHE I LEZTRTZ2IDTH 5.

[l Stereotactic surgery

BHSAE S e B 2 MM FR OIS & LTI, table 2 IR L = &
By, Qsbd T/ hHESEOMBERE, QEFMESE DB ZRBIED
MY, ROVCICQEBURMHZAETI2BOMPD 3 ANV ETFshE T.

bhbhdDPERLUEEMMFMRIC K Z2BEBEMIZII OB (FEBEL 146,
R ES 1 66, ZOM3IF) T, MRELS TOMNBREN 2 16L&
b% <, WEHESE (MENMES, SKRBESRY) ~ OB EEREO M
DA, e CICHBUREHZRE T 2BOZHMEIE EIEEG OB REE



CBLULTO®MBDPEFTHD X7.

EALIF N CIXIZIE pin-pointiCfiBEZRETCEDZ =0, M REEDOR
EEZRETHIOICEEDLODTEHTH S. ThIEFHIC eloquent arealz fif B
THEBEOFIMMICHELT, EEOBEZRENBICMZI2-DIcEHTH 2.
WBERE~NDOH EFBREICHALTE, BRLETRELEEASKEZESRT
WRZDPSFHZHEDZIEBTE, PREIOIODRVWERETO FHH g
YA, BRI, BEEURGEHOREICELTY, B2 L, EEgos
RICEMBWICY—F 27238, YRGEHEIP L OB R DI 51
fetEDd B, EFEL, BEBEEITRBIETH 2120, EEUYRGHEDORED IF i
IEERLEIDETHETAREY-FU 72T R5BEI I CITE, &
PIEEDEBECR>TLB2L VI READBTTKL 3.

COMDOFEMEZIBPODOAE L LU TneuronavigatorBELE L TWB. k<
TOEBOMBRECEEHATHD, EMKHFRcL-o-THEDISIZIDL
Z26Nh 5D, MEBOERBICHF LTI, HELTHRELEFEARKZESR
FTIEBWTFHizZEDE2IEEFHEHELLS, TONBERERICOHE>TIED>RD
DHRMMDPVLETHE. £/, BEURBHEOLEIIEL TP BRI L
BThHd. ChOoDHRTENMMFHROBREDIIS>PEZPICBELEZ SN
5.



Table 1

E Bl A" ;R
xR E 4 (6)
mBYRES 10 (12)
% B 1 ¢1)
15 (19)
(%) FHFH
Table 2
HiEBE HBUMKESE <Toft &l
- L ERD o 15 3 21
- MEANEE 4 0 0 4
-YIREHORE 4 1 0 5
11 16 3 30
Fig. 2
- RERE RIS (+) (=)
6 13
| |
l | |
- ABRHB KBS (+) C—) +) () MBI
3 3 4 8 1
- MMT BT 3 0 3 1
Z A 0 3 1 7



BB SR EF B DA SR IE (3 A TER ARG B
—Moter Evoked Potential (MEP ) Dffii €= %) » 7 & FDOHE%hE—

Maximal surgical treatment for glioblastomas at para-moter area : Usefulness of
monitoring of moter evoked potential

LR HEEE O ANEE FUE— IR
HARZE  BrpeEstat

1. HW

RSB R IE glioblastoma (ZIRZEMEREATR < . Z DOFAHH IZHREREETE DO -0 104
THIFEG R UIBR & 72 B o $FICEB)THE L5 D glioblastoma TIXEIEEREFAAS X 0 HIPE S A
LI2OIT, TOEFHBEBMOBERMICHRAEBECEVI ESHORTWVWS, L ED
ZLLET & D Al O EERBEDE = 4 1) 27 & L T Moter Evoked Potential ( MEP ) 254 i ¢
BHhHEHPELTBY, 1987 F LI L EB)THEF HAE D glioblastoma DA HEFI 235 L T
MEP %z W TARBRAVICT] RISK B VIBRZAT 2o C& 72, COWBEEEL D, MEPOA
W & BB THEF LD glioblastoma (X3 4 0] R ABYIBOERICOVWTHET 2,

2. XREAFE

19824F 4 H X ) 1993 4 12 A & TIT Y ik (2T F4lv % fdT L7 EHEE EEO
glioblastoma @ 9 &, MR (IC BB L LB EZ 472 v, 1994 4F 12 B T follow
wpTAHAIENTELR{AZTRE LT,

MED TR PEFHEEOE=F ) v 7L LT, KINREOEHETz BHEICES
RIBLL . FREBEESIE A L - Fesk AR S G EAL % 508k T % cortico-spinal MEP %
HWwTwa, FAEH, FHEENMREOFHICEL TXHBRTIC, BEE®RE L
NIEREDS X TR WEEIMVE IS AT %, A EMIE Medtronic M-8483 % i L .
ZHEBEMIL, GO OBEBEORED 5\ ZEFHGICEET 5. RFIEERIZZ EMK
FEAR Medtronic M-3586 Z M L T\ % . Z DORIBEMR % BASHSE QMR CiE & | EB)HE 5
ERET 5o ZEMAREMRIZE 5 mm OFHAREMAS 5 mm MHET 4 @E<SRTBD |
4D H 2 E%ZEIRL T, EBFEBRICH -2 BHME e L, ho 1f@2Eme LT
RIFS B0 FERREET Tld, EB)FHEF AR S B L | D-response, I-response, M D=2
? evoked potential 24 U %, D-response (I HHMIE —2—0 P EEHE X i L
Lo THELLBRMDA »/3)VATHY, I-response [HIEL A KR HADHFE= 2 —
OYDEHERIEIE, SAPHBNICEREFME - 2—o A Y7V AZRE &
LD THE, MIZ BEFEHOHBERKIL%EDT o Dresponse i3 F 7 A% & %
WA IV ATHY), EHRERHBEEOREL T LI LIZITLAE RV, LS
THTHEBEREDOE=4 ) ¥V II3RETH 5 &£\ 2 5, Dresponse % HH & LRI
RUBERE (2, ) BEAR IR A 2 cm C, Z O—MEASEEHIBIC HNE. 0.2 msec D Hf



T, 3mA, 14 3-5 BIORIFAEE TH 5, D-response DIZEHEE 1T 50-67 msec T .
VF T AEREBELZVRIEZOT, 500 Hz OEBERIBIC O ISET 5, Bl i L <
Wk ERIEHRE, IRIBIIEARL, 9-10mA TIERLIRIED —E L 22 DT H
%o RITLFEAR M BEHED® 1 cm OBAIE, FIBLFERR O WMRASEB) S8 L (< 72 V> & D-response
RISV, T X 312 LT Deresponse O HMBRIR 4 BET 2 = 12k D . BE4E
BZ2EHCFRET S ENTEL,

EEHE A FE S Nz b1, THhEBT B X5 IS corticotomy Z 1% 20 TR 1E
PP BEAR Z BB B | 1B X, #1738 L D-response % itk T % o D-response g [
iR, WRIMET2E&ERICE L, REFHB =2 — 0 OBRGREEY T — L2525
JESE Ot % #E | D-response [CZELA 7% 1P UL, HEH X AR ICE® HEAHEZ S h
5ETITZ) o & HITHERRELIC T surgical margine |2 381} 2 IEESHIIL OFRAE % e L .
BRAFSRRD b NIGA IR, WREZB ) YBRZEDO TV,

DX ICHF MEP E=5 ) ¥ 7 %477 o ERIE 1987 ELE 18 HITH o720 =
DI8FIZ ATEE L, 1987 ELUFIOE=5) ¥ 72 fihbhdr o7 140% BEE L,
BRI BT 5 BEHLEE, WHT. #7# © Karnofsky performance scale ( K.P.S ) DZALE X
U 2 e, et L7z,

3. #EFE

WAl K.P.S O RfEIZ. ABETIZ85%. BEETIZ 80 % Th o 77, [EEHHHEEIL .
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