Fig. 4. MRI after whole-brain radiotherapy
shows tumor progression as well as dissemi-
nation throughout the ventricular system
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Fig. 5. The tumor cells had round or oval nuclei with finely speckled chromatin pattern with halos (a: H&E). Immunoreactivity for synaptophysin
(b) and NSE (c) was positive; immunoreactivity for GFAP was negative (d); and MIB-1 LI was very low (e). a~e X200

tumor was diagnosed as an oligodendroglioma at initial
treatment.

We reexamined the tumor pathologically and diagnosed
extraventricular neurocytoma based on the pathological
findings and the patient’s medical history (right frontal
tumor). Some cases have been reported of neurocytoma
with a poor clinical outcome, and anaplastic histological
features, including apparent mitotic activity, micro-
vascular proliferation, and necrosis, have sometimes been
observed.”™ The MIB-1 LI varies from low to high.
Soylemezoglu et al. reported that tumors with MIB-1 LI

greater than 2% had a relapse rate of 63%, compared with
a rate of 22% for tumors with a MIB-1 LI less than 2%."

"They proposed considering CNs with a MIB-LI greater than

2% and/or vascular proliferation as “atypical central
neurocytoma.”"'

In the present case, the MIB-1 LI was extremely high
(80%), and mitoses and vascular proliferation were promi-
nent; we therefore diagnosed neuroblastoma. Horten and
Rubinstein collected and reviewed 35 cases with cerebral
neuroblastoma. They proposed the criteria for the histologi-
cal pattern of neuroblastoma.”? According to the histalogi-



Fig. 6. Tumor cells display nuclear atypia, frequent mitoses, and microvascular proliferation (a, b: H&E). Immunoreactivity for synaptophysin
(c), TUJ1 (d), and NFP (e) was positive; immunoreactivity for GFAP was partially positive (f); and immunoreactivity for OLG2 (g) was nega-
tive. MIB-1 LI was 80% (h). a x40; b, ¢, e x400; d, f~h <200

cal classification of tumors of the central nervous system
proposed by WHO in 2000, neuroblas toma is classified in
the supratentorial primitive neuroectodermal tumor group
with ganglioneuroblastoma.” Tong et al. reported that
central neurocytomas are genetically distinct from
neuroblastoma.'

For patients with typical neurocytomas, complete resec-
tion is considered the best treatment, and after incomplete
resection patients benefit from radiotherapy. In our case,
radiotherapy and gamma-knife radiosurgery were effective,
although not curative. To our knowledge, there has been
no previous report of transformation of neurocytoma
to neuroblastoma. It is possible that the neuroblastoma
originated from a different site or was a radiation-induced
secondary tumor. However this may be, our case is of con-
siderable interest from both pathological and clinical
perspectives.

The most appropriate treatment for CN has yet to be
clearly established. It has been suggested that radiation
therapy is advisable in patients with recurring tumors
and histological evidence of malignancy. The role of

chemotherapy is less clear, and few reports have addressed
this issue.'”™ von Koch et al. reported that chemotherapy
including procarbazine, CCNU, and vincristine was effec-
tive for recurrent central neurocytoma.'® However, because
our patient’s general condition was already very poor
at her final admission, we could not treat her with
chemotherapy.

Long-term controlled studies are needed for evaluation
of the efficacy of postoperative radiation therapy, and close,
long-term follow-up is necessary for patients with extraven-
tricular neurocytoma.
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Summary

Object. Although functional mapping facilitates the
planning of surgery in and around eloquent areas, the
resection of tumors adjacent to language areas remains
challenging. In this report, we took notice that the lan-
guage areas (Broca’s and Wernicke’s) present at the
perisylvian fissure. We posit that if there is non-essential
language area on the inner surface of the Sylvian fissure,
safe tumor resection may be possible even if the tumor is
located under the language cortex.

Methods. The study population consisted of 5 patients
with intrinsic brain tumors (frontal glioma, n = 3; tem-
poral cavernous angioma, n = 1; primary malignant cen-
tral nervous system lymphoma, n=1) located in the
perisylvian subcortex, in the language-dominant hemi-
sphere. All patients underwent awake surgery and we
performed intra-operative bipolar cortical functional lan-
guage mapping. When the tumor was located under the
language area, the Sylvian fissure was opened and the
inner surface of the opercular cortex was exposed with
the patient asleep, and additional functional mapping of
that cortex was performed. This enabled us to remove
the tumor from the non-functioning cortex.

In our series, 4 of 5 patients had not language function
on the inner surface of the operculum. Only one patient,
a 52-year-old man with frontal glioblastoma (Case 3)
had language function on the inner surface of the frontal
operculum.

Conclusion. We suggest that even perisylvian tumors
located in the subcortex of the language area may be re-
sectable via the nonfunctioning intrasylvian cortex by

a transopercular approach without resultant language
dysfunction.

Keywords: Functional mapping; language area; oper-
culum; brain tumor.

Introduction

To minimize the risk of postoperative language defi-
cits in patients scheduled for surgery near the perisylvian
cortex in the dominant hemisphere, knowing the loca-
lization of language function is important for planning
the cortical trajectory and the resection area. While re-
ports on language cortical and subcortical mapping using
awake craniotomy and/or a sub-dural grid are available
[13, 14, 19], surgical resection under the eloquent cor-
tices continues to present a high risk of neurological
sequelae. Neuro-imaging functional techniques are in de-
velopment and are beginning to be efficient for cortical
sensorimotor mapping, but still lack sensitivity and spe-
cificity for language mapping, and remain difficult to
give real-time data during surgery [16].

The supratemporal plane is divided into the three parts
(planum polare, Heschl gyrus, planum temporale), and
contains the primary and association auditory system and
a part of Wernicke’s area. However, the language func-
tion of the inner surface of the operculum, and the clin-
ical presentation and treatment of patients with lesions
in these areas have rarely been described.

Here we present the results of functional mapping and
surgery undergone by 5 patients with tumors located in
and around the subcortex of the language area. These
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Table la. Summary of the 5 patients

K. Sakurada et al.

Case Age (yn), Diagnosis Tumor localization Handedness Language Initial symptom
sex dominancy

1 49 F malignant lymphoma 1t. temporal Rt. Lt epilepsy

2 31F astrocytoma It. frontal Rt Lt inicidental

3 52M glioblastoma 1t. frontal Rt. Lt hemiparesis

4 55M oligodendroglioma It. frontal Rt. Lt. epilepsy

5 44 F cavernous angioma It. temporal Rt Lt transient paraphasia

Table 1b. Summary of the severity of aphasia in the 5 patients

Case Overall Auditory Naming Sentence Sentence Reading Kana letter Sentence
SLTA comprehen- repetition reading comprehen- dictation dictation
severity sion aloud sion
pre post pre post pre post pre post pre post pre post pre post pre post

1 10 10 7 9 16 18 3 5 4 5 7 9 10 8 5 5

2 10 10 10 10 20 20 5 4 5 5 10 10 10 10 5 5

3 5 9 1 1 14 14 3 4 5 5 1 1 6 8 1 1

4 10 10 9 8 18 18 4 4 5 5 10 10 10 10 5 5

5 10 10 10 10 20 20 4 4 5 5 8 8 10 10 5 5

lesions can be resected safely using functional mapping
in patients undergoing awake surgery.

Methods

Subjects

There were 5 patients with intrinsic brain tumors
(frontal glioma, n=13; temporal cavernous angioma,
n=1; temporal primary central nervous system malig-
nant lymphoma, n=1) located in the perisylvian sub-
cortex in the language-dominant hemisphere. They were

2 men and 3 women; their median age was 46 years

(range 31-55 years) (Table 1a).

Language evaluation

The Standard Language Test of Aphasia (SLTA) was
used to evaluate language functions. The SLTA is the
standardized test battery most commonly used to evalu-
ate Japanese aphasic patients [20]. The aphasia severity
ratings (0 = most severe, 10 =normal) are based on the
19 SLTA sub-scores; these were used as the primary
language measure in the present study [8, 11]. The fol-
lowing seven subscores of the SLTA were also included
in the analysis: auditory comprehension (to obey verbal
commands) (out of 10); naming (out of 20); sentence rep-
etition (out of 5); reading aloud short sentences (out of
10); dictation of Kana letters (out of 10); and dictation of
short sentences (out of 5). Each patient was given the

SLTA twice; the aphasia severity ratings before and after
the operation (approximately 1 to 3 months after the sur-
gery) are shown in Table 1b.

Intra-operative cortical functional mapping

To determine whether the lesions were located in the
dominant hemisphere, patients underwent pre-operative
functional MRI and/or intracarotid amytal testing (Wada
test). During awake surgery, intra-operative cortical map-
ping for language was performed in all patients following
the previous reports [1, 10, 14]. Intravenous anesthesia
(propofol) was used during craniotomy. After creating
a cranial opening large enough to expose most of the
lateral temporal and inferior frontal lobe, propofol
administration was discontinued and the patient was
allowed to awaken. Silver-tip bipolar electrodes spaced
approximately 5 mm from each other were placed on the
exposed cortical surface. Stimulation parameters are set
at 60 Hz, biphasic square wave pulses (1 msec/phase),
with variable peak-to-peak current amplitude between 2
to 12 mA (peak-peak amplitude). To avoid eliciting local
seizure phenomena or false negative or false positive
results, a current below the after-discharge threshold
was used so that depolarization was not propagated to
the nearby cortex. Before mapping, 10 to 20 sites were
selected and marked with small tags. Sites for stimula-
tion mapping were randomly selected to cover all of the
exposed frontal or temporal lobe cortex, including areas
thought to contain sites essential for language function
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and areas near and overlying the lesion site. Each patient
was shown images of simple objects. Cortical stimula-
tion, applied before the presentation of each image, was
continued until there was a correct response or the next
image was presented. Each pre-selected site was stimu-
lated 3 to 4 times but never twice in succession. Sites
where stimulation produced consistent speech arrest or
anomia were considered essential language areas.

Case illustration

Case 1

This 49-year-old right-handed woman was in excel-
lent health when she had her first generalized tonoclonic
seizure. Preoperative MRI showed a round well-enhanced
2.5cm lesion in the superior temporal gyrus. Intra-op-
erative functional mapping of the essential speech cortex
under awake surgery disclosed that the tumor was lo-
cated just under the temporal language area. After ex-
posing the posterior part of superior temporal plane by
opening the Sylvian fissure, we performed intra-operative
language mapping of the posterior part of the superior
temporal plane. No language site was identified at that
area. Unfortunately, we could not obtain an intra-opera-
tive pathological diagnosis, so we totally removed the
lesion via a superior temporal plane cortical incision
(Fig. 1). Postoperative histological diagnosis was pri-
mary CNS malignant lymphoma. This was tfeated with
radio-chemotherapy as adjuvant therapy. Her postopera-
tive SLTA score remained unchanged. She discharged
from our hospital without any neurological deficits.

Fig. 1. Case 1 — A 49-year-old woman with primary CNS malignant
lymphoma. Intra-operative photograph of the brain map showing that
the tumor is located under the Wemicke’s area. O Speech arrest, A
dysarthria, x no response, CS central sulcus, SF Sylvian fissure
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Case 2

This 31-year-old woman was in excellent health when
she sustained a simple head injury. CT study incidentally
disclosed an anomaly. Preoperative MRI revealed a
round, non-enhancing, 3 cm lesion in the inferior frontal
gyrus. With the patient awake, intra-operative cortical
functional mapping of the essential speech cortex was
performed. A frontal language area was identified; the
tumor was located under the tongue motor area. We
exposed the frontal operculum by opening the Sylvian
fissure and performed intra-operative language mapping.
No language function was identified at the inner sur-
face of the posterior part of the frontal operculum; the
tumor was removed from the non language area (Fig. 2).
The histological diagnosis was low-grade astrocytoma.
Although she suffered transient dysarthria, she fully re-
covered within several days.

Case 3

This 52-year-old right-handed man was admitted to
our hospital with aphasia and right-hand loss of power
to grip. MRI showed a ring-like enhanced lesion in the
frontal lobe. Intra-operative cortical language mapping
failed to identify a frontal language area. His inferior
frontal gyrus was swollen. We exposed the inner surface

Fig. 2. Case 2 — A 31-year-old woman with low-grade astrocytoma.
Intra-operative photograph of the brain map showing that the tumor
is located within the tongue motor area. O Speech arrest, A dysarthria,
x no response, CS central sulcus, SF Sylvian fissure



126

Fig. 3. Case 3 - A 52-year-old man with frontal glioblastoma multi-
forme. Intra-operative photograph of the brain map showing that the
Broca’s area is located on the inside of the Sylvian fissure. O Speech
arrest, A dysarthria, x no response, CS central sulcus, SF Sylvian
fissure

of the frontal operculum by opening the Sylvian fissure
and performed intra-operative language mapping again.
The essential language area, located on the inner surface
of the frontal operculum, was compressed by a tumor and
shifted into the Sylvian fissure. We resected the tumor
through the non-language cortex (Fig. 3). The language
area was replaced to the surface of inferior frontal gyrus.
The histological diagnosis was glioblastoma multiforme.
His overall SLTA severity had worsened immediately
after the operation, whereas it recovered and improved
3 months after surgery (Table 1b).

Case 4

This 55-year-old-man was admitted our hospital with
transient epileptic motor aphasia. T1- and T2-weighed
MRI showed a low- and a high-intensity lesion in
the inferior frontal gyrus, respectively, which was not
enhanced by gadolinium. His pre-operative interictal
SLTA score was normal. During awake surgery, intra-
operative functional mapping identified a frontal lan-
guage area. The tumor was located under the language
area. We opened the Sylvian fissure and performed
intra-operative language mapping at the inside of the
Sylvian fissure again. Because no essential language
area was identified on the inner surface of the frontal
operculum, we resected the tumor through this non-
language area (Fig. 4). The histological diagnosis was
oligodendroglioma. His postoperative SLTA score was
also normal.

K. Sakurada et al.

Fig. 4. Case 4 — A 55-year-old man with oligodendroglioma. Intra-
operative photograph of the brain map showing that the tumor is
located under the Broca area. O Speech arrest, A dysarthria, X no
response, CS central sulcus, SF Sylvian fissure

Case 5

This 44-year-old woman visited our hospital complain-
ing of transient paraphasia. T2-weighted MRI showed
a mixed-intensity lesion with a hypo-intense rim in the
left superior temporal gyrus. Awake craniotomy was
performed. Intra-operative functional mapping revealed
that the tumor was located under Wemicke’s area. We
opened the Sylvian fissure and performed intra-operative
language mapping of the planum temporale. No lan-
guage function was identified at that area. We resected
the tumor through the non-language area on the splanum
temporale (Fig. 5). The diagnosis was cavernous an-
gioma. Her postoperative SLTA score was normal.

Fig. 5. Case 5 — A 44-year-old woman with cavernous angioma.
Intra-operative photograph of the brain map showing that the tumor
is located under the Wernicke area. O Speech arrest, A dysarthria,
% no response, CS central sulcus, SF Sylvian fissure
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Summary of cases all tumors totally without permanent new neurolog-
ical deficits and without exacerbation of the patients’
aphasia. Schematic drawings presented in Fig. 7 iden-
tify the localization of the 5 tumors and the language
areas. Of the 5 patients, only case 3, a patient with

Pre- and postoperative MRI of the 5 patients are
shown in Fig. 6. Quality of resection was systemically
evaluated using immediate (within 72 hr after the op-
eration) post-operative MRI. We were able to remove

Fig. 6. Pre (upper line) — and post (lower line)-operative Gd-enhanced, T1-weighted magnetic resonance images obtained on the 5 patients. All
tumors were removed almost totally

Case 1 Case 5

Fig. 7. Schematic drawing of the brain map of the 5 patients. B
Broca’s area, W Wernicke’s area. The filled circles indicates the
tumor. The dotted and gray lines encircle the functional- and
non-functional areas, respectively
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frontal glioblastoma manifested essential language
function on the inner surface of the frontal or temporal
operculum. This language area, located on the frontal
operculum, appeared to be compressed and displaced
by the tumor.

Discussion

Although functional mapping facilitates the planning
of surgery in and around eloquent areas, the resection of
tumors adjacent to language areas remains challenging.
Ojemann and his associates reported that the essential
language area localized to a focal areas of dominant hemi-
sphere cortex of approximately 1cm? [14, 15]. And the
exact location of these sites in the left dominant hemi-
sphere was found to vary substantially across the patient
population. Haglund and colleagues reported that a mar-
gin of 7 to 10mm around the language areas resulted
in significantly fewer permanent postoperative linguistic
deficits [9]. Recently, Duffau and colleagues noted no
higher rate of definitive language worsening despite a
resection coming in contact with the language sites
(but higher rate of transient postoperative aphasia) [4].
Whittle IR et al. reported the incidence of iatrogenic
dysphasia without intra-operative brain mapping is not
dissimilar to that described after resection during use of
awake craniotomy and intra-operative language testing
[21]. They suggested that a large prospective study would
be required to assess the usefulness of intra-operative
language testing. Recently, Duffau H er al. reported that
successful resection of a left insular cavernous angioma
using intra-operative language mapping (5]. And Berger
MS er al. mentioned that to maximize the extent of
tumor resection while minimizing permanent language
deficits, and recommended the using of cortical stim-
ulation mapping [2]. Although this might be still con-
troversial, we believe intra-operative language mapping
is necessary to avoid surgical morbidity.

In this report, we took note that the language areas
(Broca’s and Wemnicke’s area) present at the perisylvian
fissure. We posit that if there is non-essential language
area on the inner surface of the Sylvian fissure, safe
tumor resection may be possible even if the tumor is
located under the language cortex. We operated on 3
patients with frontal gliomas without new neurological
deficit except case 3 who experienced worsening of
his aphasia transiently. But, his aphasia was improved
3 months after surgery.

The functional imaging studies allow detection of all
the areas implicated in the realization of a task, but not
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the essential structures in these networks. There has been
some work on the importance of the left frontal oper-
culm for syntactic processing [6], and this region is acti-
vated during functional imaging studies of language. The
functional imaging studies detected the distribution of
‘essential’ and ‘participating’ neuronal activity. But, the
distribution of ‘participating’ neurons is substantially dif-
ferent to the focal, lateralized ‘essential’ sites identified
by stimulation mapping for language. Noninvasive func-
tional imaging modalities are an aid to the neurosurgeon,
but the golden standard is still believed to be intra-opera-
tive monitoring. The evolution of better presurgical func-
tional brain mapping techniques such as magnetic source
imaging (MSI), fMRI, and probabilistic Diffuion Tensor
imaging/fiber tracking methods will allow an estimation
of the anatomical and functional cortex [7, 12]. These
techniques may have the potential to promote functional
neuronavigation as to an alternative to awake surgery.

The supratemporal plane of the temporal lobe in hu-
mans and subhuman primates contains the cortical repre-
sentation of the primary and association auditory system
and forms a part of Wernicke's area. However, the clini-
cal presentation and treatment of patients with lesions
in these areas have rarely been described. Silbergeld et al.
who performed intra-operative cortical mapping during
awake surgery on 2 patients subjected to resection of
left-hemisphere Heschl gyrus gliomas, reported that nei-
ther patient manifested postoperative deficits [18]. Of
3 patients with non-dominant hemisphere Heschl’s gyrus
gliomas operated on by Russell and Golfinos [17], one
presented with postoperative difficulty with music com-
prehension and production. In this report, we operated on
2 patients with left planum temporale tumors. We only
examined language function intra-operatively. However,
none of our 2 patients complained of auditory dysfunction
and auditory change upon cortical stimulation. And we
could remove the tumors without language dysfunction
via non-functioning planum temporale cortex.

In our series, 4 of 5 patients had no essential language
area on the inner surface of the operculum. Only one
patient, a 52-year-old man with a frontal glioblastoma
(Case 3) had language function on the inner surface of
the frontal operculum. Duffau and colleagues reported
3 cases of inferior frontal gyrus (F3) glioma operated on
without neurological deficits. They speculated that total
F3 infiltration by glioma, thus a functional reorgani-
zation due to brain plasticity would explain the lack of
deficit [3]. However, from intra-operative findings, after
tumor removal, language cortex replaced on to the sur-
face of the inferior frontal gyrus. We could not detect
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essential language area on the medial area of the essen-
tial language area, and so we speculated his language
area was compressed and displaced, rather than that
there was reorganization of a new language area.

In conclusion, we posit that there is non-essential lan-
guage area on the inner surface of the Sylvian fissure.
While studies on larger patient populations are neces-
sary, we can remove the perisylvian tumors through
overlying non-language cortex. We propose our (oper-
cular) approach may be useful in patients requiring the
resection of perisylvian tumors.

Conclusions

Of 5 patients with tumors in the perisylvian cortex,
only one, a patient with a frontal glioblastoma, mani-
fested essential language function on the inner surface of
the frontal operculum. In this exceptional case, the lan-
guage cortex was compressed by the tumor and displaced
to the inside of the Sylvian fissure. Based on the func-
tional mapping data we obtained, we suggest that even
tumors located in the subcortex of the language area may
be resectable through the nonfunctioning opercular cortex
without inducing postoperative language dysfunction.
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Comment

This is an interesting study that emphasizes the value of intra-opera-
tive stimulation in awake patients during the resection of lesions adja-
cent to eloquent cortex. The authors hypothesize that even in the
presence of lesions which seem unresectable because of location near
Broca’s or Wernicke’s area, in selected cases a complete resection may
be possible when the tumor is approached through a trans-opercular
route of non-functional intrasylvian tissue on the inner’ surface of the
operculum.

In our opinion, however, awake craniotomy, while still regarded as the
reference standard of surgery in eloquent cortex, should be considered an
interim solution until the advent of better and more powerful functional
imaging modalities that help us visualize functionally important brain tis-
sue. We have experience with language MEG (magneto-encephalography)
for over 5 years in about 120 cases operated upon for gliomas in the
vicinity of Broca’ and Wernicke'’s area with functional neuronavigation.
From our experience we conclude that this may well be an alternative to
intra-operative awake stimulation.

The evolution of better presurgical functional brain mapping techni-
ques and probabilistic Diffusion Tensor Imaging/fibertracking methods
will allow an estimation of the anatomical and functional cortex hitherto
norknown. These techniques may have the potential to promote func-
tional neuronavigation as to a true alternative to awake craniotomies.
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More correlative studies will be warranted in the future to prove that
these new techniques are as safe as the proven and tested method of
intra-operative electrical stimulation.
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Technical Notes on Endoscopic Transnasal Transsphenoidal Approach for Clival Tumor

by

Yuki Saito, M.D., Daisuke Tsuchiya, M.D., Kaori Sakurada, M.D.,
Shinya Sato, M.D., Akira Kuroki, M.D., and Takamasa Kayama, M.D.

Sfrom

Department of Neurosurgery, Yamagatga University Faculty of Medicine

Although there are various operative approaches for clival tumors, a transsphenoidal approach is one of choices
when the main tumor extension is in an anterior-posterior direction with a slight lateral extension. However, this
approach sometimes provides only narrow and deep operative fields. The recent development of a neuroendoscope
and neuronavigation system allow for a wide operative field and easy identification of the surrounding important
structures. As a result, an endoscopic transsphenoidal approach is now quite an effective approach for clival
tumors. In this report, we discribe the effectiveness, technical problems, and solution of this approach based on our
experience with a chondrosarcoma that was removed by endoscopic transsphenoidal approach.

(Received March 22, 2007 ; accepted May 25, 2007)

Key words : chondrosarcoma, clival tumor, endoscope, neuronavigation, transsphenoidal approach
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JHEAE O chondrosarcoma (# M Ic HE T2 2 L 28
%<, SHRHYBIERIZ, transbasal approach, transmaxillary
approach, transoral approach, transfacial approach, subtem-

il

poral approach, transsphenoidal approach % &', %< D F
M7 70 —FBEEENTL B, wFpn 77
O—FTHREGHFLE2 2 L 3MEET, F-ARIcHE
£7 5 BIUNE R 2 HIRT 20T, T4
YIBRICH D B 2 LA e { 79

5 MBS 12 X 9 3 transsphenoidal approach®!® (2,

1960 FERP D& v 6 NT W 278, WBE o) -F 1 Fi SRS
TIERFOHRIHIRIH Y, FH-EHEIOREE X 2> & 88
WO L %2 27219, 20D 7o, chordoma DT 7 7
B—=FELTROEH YR Lkrot, SEIL, BHFD
FENBIBIS R 7 L % BR(# L, transnasal transsphenoidal
approach (2 TH§Hi % 17 - 7z chondrosarcoma @ 1 ] % §%
BLOT, AHEFHOGHE BRSOV, bh
bNDHT > T BRI TR % b i KB O Fifficxt LT
WET S,
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Fig.1 Pathological specimen from the first operation. X
The diagnosis is chondrosarcoma (HE. X200).

Fig. 3 An original long navigation pointer (A) registered by the Universal Instrument Integration
system (B: VectorVision® : BrainLAB Co.,Ltd.) for this operation. Long and slim
instruments we used for this operation, Primado® (C : Nakanishi Co.,Ltd.)and SONOPET®

(D: M &M Co.,Ltd.).

Jpn J Neurosurg VOL.17 No.1 2008.1
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Fig. 4 Intraoperative photograph. Basilar
artery (%), capule of tumor (#),
and forceps (+).

ERIRR

B E:i56 M, Bk

X B #HE

BHERE : ffdEL L

IRFREE: 2002 F X h A ABIBFOBEE BT 2 b KE
LTWw/, BE3HIGIERCIREE T L2ty
7z, 2004 £ 8 Al T OIEROUE LR RO T, HEME
D7z DY MRI & HE(T S 1, BEEPNRE 2150, 4R
fir&leoiz,

ABZBFERAE © 2543 Japan Coma Scale © 0, SR ATH
& LTI EDHEEMIRFRE % 20 -

FEMEHRENRRR : T MRI (T1-Gd) T3, +
W aAERSREIIPITTERAICERL, WS —Ic
BRI N B/KES 2.5 cm DB % 380 7. BIdEEIC &
HBITICHR < FRHEE 0, BRISBINRIZ A ISR L Tt

51 @FH: BET chondrosarcoma DWHFTIZHI DT,
2003 £ 3 H, Lt. subtemporal approach ~C#§ Hi i % T -
7o, FZ, Za—wmFEHF—v a3 Vi THEERREEL
BB, BRNCITHES N7 KSR OSTER T
ER L IATHHERT & L1, BEOREZEIE, i
ZW &8 H chondrosarcoma T&H -7 (Fig.1).

51 EfERA : it MRI TIBEBSIINRIT S
TEY, SREESEN L INGOMTESHFI N0
BEQEZITOT, AEER UEREIE L ko7, 20,
BELZ4HATEIC MR X 2RBBE 2T 7275,
#® 33 AHED MRI T, 15 24 BEOF AL HD 1,

B2 OFM: HRIEEGMDERSL L, BAEE
DERTH o770, &2 FIFRIZNEET RSB

TRFHTITHIZ L & L7 (Fig. 2).

FM 213 OLYMPUS #+88 4 mm @ 0 F, 30 EE, 70
FE DT M % ReOTEE I 88E &, BrainLAB #:80) =— 2 —
nFEr—2arys X5 L (VectorVision®) %Hv 7=,
FIEEDTEN —> a v LA vy —1%, KEFHD X
IEMA L DEAIERT BIEEOFMIC VA0
EEOFMBHEF Y~ avEL vy —L LT
TEBFEY—> a3 vy X5 ANED Universal Instru-
ment Integration Z AV TRWAAS v ¥ — % B L T
HAL7 &350, BOEMTOMEDHREE, NagHD
EEREE O H, T TREORRFHITICERE A
AAE=FFY (Primado® : + 4= #8), .%o
Aa—7HOBEEFHA (SONOPET® : =L 7 F
ILHE) i EOFRERE AV (Fig. 3).

5B 2 EFHARR : BATATEE% drill out L, EIKF W
WEAT B L, EEETENICTR O NEBIREE, L
QPRI N, £, Fhs 30EYIcEEIN
REDORIE, MLy HBEENRTHE, 20
RDeFETF—ray AT LICTHERL, TnsHEERK
EYREOT VX I ICERL .

JEESIE S A, Hilb bk, BEWRFEHBECESIC
WEIFRETH > 7. AfEL RS v ¥ —CRIHNEE Tk
OB EED, BKEEINRZ T %55 S BOHiH.
ETHEL, 7EESHERICTITELTELLE S TH
T & U7 (Fig. 4). fites, BB RNZEE 7 4
TYUMTRIEL, FMHERT L.

55 2 OfiesRiB : 58 2 [T MRI T, &k
W ICBREFEERRD st OB, SR

NEREREEICHO 2ENEOR X TIRE, R

WAHRETH > TH blind &% B TH -7 (Fig.
5). Mg, 7 e pRBERGR, BIRIRS & OapHE
b, BEMAREEL, BE LA KIS Tl k 28
MBEE2IT>TR Y, BEEMARCIZEMBE K %
TOoTrETH 3B,

Z R

HEMEZICNT 27 7u—F12i3, @20L0
DEEIN T 5079 [REOMWSTERE A 1\ IS A,
transsphenoidal approach 2 ZFXINERE 7 Fu—+ ¢
H5Y,

PEERIESE 12X % transsphenoidal approach &, 4 <
% 1966 D Bouche 5 DWE IS EHDIFB T LNTE
575, MUK FMBEAEE RS DOET IR TE T,
WIBCRAL S b, REHESICKT B transsphenoidal
approach RE R Lish o, LHLENS, HEDME
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Fig.5 MRI (T1-Gd enhanced) after the second operation. The remaining tumor was shown in

the left superior portion. It seems to be a blind corner with the endoscope that we use,
because the endoscope is too short to see there.

WEEDFEL L bic, HURBSERESN, RS
AEL, FHi7 7 u—FE L THHEENE L HITk-
79 XS IcSEEMTHS P E RS IEL, MED

FYLDBIZIHEMER & o - EilSHPe, =a—0
FEF—L a VI AT ALV RRFIOEMEZICAT S
ZEICEoT, kRS, BHRICEEMEMSTRE ko
7o S, £ THEIEE AT 2 MRS T BRI
BRFEHROBERBATEIDEELONS, 1L,
SEIOFEF DR SB s NMER L LTiE, BHED
N agERoERICE VSTV AEERRE TR, #E
WHRAICHEET 3EE R RRE A BICITME S, blind &
HOWHLENEVWBEES LI EBHO LR
(Fig.6). SEAVAEEIE, KBOFER 155~160
mm, AR4Amm DDbDTH 3B, GIZITWARHEL
CTIIENE 280 mm, HME3mm DL DL EET S Z & h
5, HMEORVHRBORRIIEMICI gL E X
s, BAD 160mm 2B A 3 NRBEOHENLETDH
%, RSEERLZBEIEREIEE, ARrEo7 <
THLEOKERTOESEOMEB ISR RET S
23, HFOEEORHICIZRAENH S, ZHUIHEMET
OFMicBOTHRAETH D, NEGICL > TS OH
Tk DRI NAE LT, A CHEET 2EELTHE
e 27d0BHMORFKLSHROFETH .

Sl APEEREEMIcEEL TR, BREVRLEERSN
23610 LmpEeT s WY 3 NEEE T RIS F M0
5134 %\ 028, Frank 5 O#EY 12k 5 &, chordoma,
chondrosarcoma 2% L THEET BEHBHFM 21T
o, BRI L AR 28 (18%) IKRDIDAT, £
D2b 747V B EEREEORIECKDBEL
TWwB I s, BEDO M a8 OEERE & FKkD

Fig. 6 Tllusration showing the difference of
range of the endoscopic visual field
due to its lengths. A is the length we
used this time. B is the ideal length.

FROHBER 2y Fu—LVIRAETHE LERZ OGN
%2, L LoomooBEEftcEL T, BRRIRE
WAEFHOREEST2EELAMETH Y, ERI
Lo TIIEBH A F L — Y ORI, fascia 2 H
WHEEOEE A L, A Lo diiiReh ki
WTOBNBBERDIFV) FTHARVL, /11 fIF
16 (9 %) cEBREHRoNESIRESIC L 5 1%z
Tant- EHE LTV, ZhIRFARIKE, F— 78
BEBrAOEBREINATEY, 2a—uFES—
v a vy AT ATHEBIRE +oHET 2 2 & CHEEH
HTho LHREN, HihoHImd 2 b a—)LAHE
REMSSVEEZ SN D, HEEFMcBVTE, k
MAENEEE S5 2 MBS0, ARXroid, #
&8P chordoma, chondrosarcoma (3 Hifiasd i <, W&

Jpn J Neurosurg VOL.17 No.1 2008. 1 53



BFROLVCEIETHE LEZ SN, SEDIER D H
mAsd7e <, IMBEICENTZZ Lizhhotz. 20
I, HGERDD L WHEED chordoma, chondro-
sarcoma ¥, W TRIEHEREMO L BEIGER L
Zzohi,

B &

Clival chondrosarcoma > WR#E T & A RIEEH 5 H 47
KEELT, bhbdfTo-FEMEROTERICOWTH
Gl NRBEFMAICHEEBI N FHNigRLE ey —
YavyRATADIGRICEY, NETEEELEICHY
THILENTE, BEEVNEOER7? 7a—52% 0
METWEEICNL T, XY ERBBLARETRETER
FMOBEIRIAFI NS,

MR E LTI, MEEBESPRTHIERL 2
B O 0ciE, BUED b o SRR OB
FHEDOBROARBEOMENLETH 3 LRARKIZ, 514
DFEE LT, BRLUARFCEET 2EELE
MY 27-0DBEBOHAFELE TOoN S,
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An Operative Case of Isomorphic Astrocytoma

Kenichiro Matsuda®, Kaori Sakurada®, Wataru Mouri, Makoto Saino”,
Shinya Sato", Shinjiro Saito”, Takamasa Kayama', Yoichi Nakazato?

Abstract

Diffuse astrocytomas are classified as WHO Grade II tumors. Recently, a subtype presenting with
better prognosis has been proposed, and it is known as “isomorphic astrocytoma.” A clinical case that we
encountered was believed to be categorized as this subtype; it has been presented in this report.

The patient was a 20-year-old male w1th a chief complaint of intractable epileptic seizures. He
experienced his first attack at 16 years of age in July 2001, and it was a generalized seizure. Anticonvul-
sants prescribed by a previous doctor had no effect on controlling the seizures. MRI performed in March
2004 showed a lesion approximately 2.0 cm in diameter in the left temporal lobe. The patient was referred
to our institution for further investigation of the lesion and therapy.

Electroencephalography and magnetoencephalography were used to assess the lesion at seizure focus.
The tumor was resected under awake surgery. The pathological diagnosis was diffuse astrocytoma, but
this tumor was considered to be the isomorphic subtype. Some parts of the tumor showed a relatively high
MIB-1 labeling index (LI) of 9.2%, and additional 50-Gy radiotherapy was performed. The postoperative
course was uneventful and despite decreasing the anticonvulsant dosage, he has remained seizure free.

Isomorphic astrocytoma is characterized by prolonged epileptic seizures, a low MIB-1 LI, and better
prognosis. In our case, since the MIB-1 LI was higher in some parts of the tumor, the appropriate therapy
for WHO Grade I1 tumors was performed. However, this case was considered representative of isomorphic
astrocytoma. No reports of this tumor subtype have been previously described in Japan. Therefore, this
report is the first case of isomorphic astrocytoma reported to Japanese literature.

(Received: December 15, 2006, Accepted: March 16, 2007)
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Fig. 1 Preoperative MRI
T,-weighted (A), T,-weighted (B), Gd-enhanced-(C), and F LAIR-(D, E, F) MRI showing a mass lesion in the left

temporal lobe.

25~59 FRICIFFT B, RBFER, FRCRTEE LS, X
WTHIBREE, HIERECRET 5, BHREMREIZ WHO
Grade IIC/BT %, HBFENICIX 3 DOERMIcHES
h, OBEX (fibrillary), @EFEY (protoplasmic),
B & UQIERH (gemistocytic) BMIFENH 5, FERE
LT, BEENOUZAKOBEIZ LD S 8RB
FAEROSHE R34, HENETE I L 2ERBIEIC R
HIZ S ve TADARIEREIT I EHBHNT & LK
D1DTH3BY,

Z# & T diffuse astrocytoma &2 TWwi-EH
REOZ»C, RO TA»AREE#ES, diffuse
astrocytoma WZHRTRIFLFHE-E2—F, Tikb
5 isomorphic astrocytoma 23FEET 2 L OHEH T &
N3 &3 o79% SEbhbitid, ZO isomorphic
astrocytoma EE 2 6l 1 QIS BREE LI D CHET
5,

L. fE ¢l

B OE 20% BEf

F R OBHBMETA»A

BREEE, RIEE FescEELL

RRE 2001 £7 B, £5MHEERRREND VIFE
eREZ L1z, MRI 2T - SR ERMA RIS
T, SV OBORRERE L., FOBRLEAIBI1
EDFRE CHEELAIFRIENEERL, V=43 FOosA%
FEL LOLREDaI Y b —VRTRT, Bi23,
4 BIOFEE WMLz, #DHO MRI CTREE 2
N200541H, YpIEENMShZZLL,

MEHREPNRR AEHXHEORECII 82N
RERZDohkdrol, BESAIFEERB 3, 4E
DHEETED Tz, YRIARRR2E, s iv¥ry
BELRABLBHBIED SN T,

HREMAEREMNAR 2001 £iXHIE T MRI 27X
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Fig.2 SPECT, PET and MEG
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Thallium-SPECT (A), Jomazenil-SPECT (B) and FDG-PET-(C) show a low-uptake lesion in the left temporal lobe.
MEG results revealed that epileptic activity was detected in the left temporal lesion (D, E, F).

NTWaY, JRERERS WD o, bivbhuds retro-
spective WRBE L TH 5 & T, BHEHR CAEHEECH
HHEES, BOEBE~EESTORENRED SNz,

WRIFIZEO CT Ti, B, SR LHS»RRE
BiEETER»o T,

MRI CRRAEHEZECEEDERB A S50, AR T,
BAEGTEES, T, AREHR CIEES TH 5. AL
WISE~BESTDH B, ERPREITHL Sz (Fig
1), FLAIR OIRY, KRETE A2 &, REITPEERE
BHIAIET 5. MRS (magnetic resonance spectros-
copy) Tik NAA (N-acetyl aspartate) ¥ — 2 O{E T
FEDohd, HE»Z choline ¥ —27DEFRAHSNT,
low grade glioma D% — > &FEZ STz,

SPECT T, ¥ V 7 A CIRAIBIMEER, 1 A v¥=
NTHREHA I —B L EEEBSTED 517, FDG
(fluorodeoxyglucose) PET T b REHOLIHELE 2R
L7 MEG 2 & 2 TADAERDOBRERIT) &, TA®
AESITRESR B L TH#EEs N (Fig. 2),

MINEEE IS bR EFEBREL EOREFRRR A

s ol

EWMAR LLEOBERE»S, M2k e U CEHERE
O low grade glioma, ® % WIZFBEFRER I & DER
HTADALEHL, BEMERETIIEE LT

EFIERGRETHY, SEEBLROBELEF L
s, SEFYEEL D OEEM EMETT 288
CEETFEM LT U, #iDHR CIRERIR PR
EBTEALTSED, FHERME TIRIRERT I spike D
BTz, Language mapping 2fT->72 L 2%, WE
DB THDELHIEIC & > T picture naming DEE »
HE L7 (Fig.3),

RE BB ORE 2 HEC AT, REVIRREHT L.
a0 BT BB TE T spike DIHEZRER L FMEMRT L
720

WRB it MRI TR, RERER/E I TH 3
(Fig. 4) o

WEB—EEOBRE OYGIEHROBELHIEL 123,
% 1B Cs s ER % LT, WAIS-R Ti, #TAT
12 VIQ59, PIQ59, 1Q52 TH o7z b D, ME1AHD
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Fig. 3 Intraoperative photograph
The lesion showed swelling and was reddish. On the EEG rerealed spike activity in the
posterior part of the lesion. T: tumor, O: dysarthria, A: anomia.
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Fig. 4 Postoperative MRI
The lesion was removed completely,

R TIE VIQ72, PIQ70, 1Q67 & ZHHIz#E L7z, TA BETH o7z,

PARECBEL THMANE Y =% 3 F 200 mg, /S 70
B 1,000 mg, A2 ¥ 400 mg TTa>rru—nL
TWwieds, W10 2 ARBLBRE, s ierrey
400 mg DNIRD A TRLWHEL T W3,

REZOMA(Fig.5) REBTREROBRIZ L

<, EEDZY 7HII8 L 13 ZEIA DK % - BB K
VEAMCHELTEY, SAEESEECEIIL T
50 BODRBIIZ LA BGIED SR, MREY
VBZLWwies, BEFEMEEEE0S ) 7HIEOEN I H
TYVREETH 5, BEOMEBOBE IR, RGKEE
MRS % 5 hikv, REEBLEMICIE, GFAP(+/-),
CD34, NeuN, NFP iM% T#H -7, MIB-1 LI I3 KLE
BTIRUTTHo720%, BOBOERMTI. 20 L BE

REDREBEZMARE X Y, &H0Z diffuse  astro-
cytoma, WHO Grade II £ 27 L 7228, ERDZ L &,
RERBORE, BLUKELDY isomorphic
astrocytoma & F 2 dhiz, Lo L, BSHIC MIB-1 LI
VEEREERRLz), %EEL LT WHO 248
Grade [T DB ICHE U T 50 Gy DBEHRBE 238 L
725

. = =

Isomorphic astrocytoma i, 2004 ££i2 Schramm &
i & - T diffuse astrocytoma @3 5 REEID T A b AJE
2FL, HEEB¥EHIC MIB-1 LI ME S, BRI 1T dif-
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