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Fig. 1. Our strategy for treating meningiomas in elderly patients

found in patients between 70 and 84 years of age (mean, 73.4 years);
these patients, 23 women (65.7%) and 12 men (34.3%), were enrolled in
our protocol. We used the Karnofsky performance scale (KPS) ror
standardization of the patients’ pre- and postoperative condition [6].
Clinical data on the 35 patients are presented in Tables 1 and 2.

Results

Patient characteristics

Our treatment strategy is presented in Fig. 1. Of the
35 patients, 19 (54.3%) were initially symptomatic and
underwent surgical treatment, Qne patient (case 25) was
asymptomatic at the time of meningioma diagnosis. How-
ever, this 70-year-old man became symptomatic during the
course of conservative treatment and underwent surgery.

Of the 16 asymptomatic tumors, 5 were removed at
the time of diagnosis; 3 of these were large (cases 21, 22,
and 24) and 2 (cases 20 and 23) were located around
eloquent areas. The large tumor in case 21 manifested
peritumoral edema. The other 11 asymptomatic tumors
were treated conservatively and monitored by MRI at
3-6 month intervals.

During the 13-month (average) follow-up period, 2
initially asymptomatic tumors increased in size; one
(case 25) was operated on, in the other (case 26) we
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continued follow-up due to associated disease (COPD).
The remaining 9 asymptomatic, conservatively treated
tumors did not increase in size during a 23.2-month
(average) follow-up period. Ultimately, 25 of the 35
(71.4%) elderly patients underwent surgical treatment.
Their tumors ranged in size from 20-70mm; 8 were
located at the convexity and 5 were parasagittal tumors.
The medical history of 5 patients (20%) included hyper-
tension. In all but 5 patients the preoperative KPS was
80% or higher. The low KPS of the 5 patients was attri-
butable to tumor symptomatology. Total resection was
performed in 20 cases (Simpson 1, n=11; Simpson I,
n=9), partial resection in 5 (Simpson I, n=1,
Simpson 1V, n=4). Three of the partially resected
symptomatic meningiomas (one each petroclival, falco-
tentorial, and clinoidal) required additional gamma knife
surgery.

Histologically, of the 25 surgically treated tumors, 8
were meningotheliomatous, 10 were fibrous, 2 were
transitional, 2 were psammomatous, 1 was angiomatous,
and 2 were anaplastic meningiomas.

Operative morbidity (Table 3)

Paostoperative complications were encountered in 4
patients (16%); 2 suffered permanent morbidity consist-
ing of hemiparesis (cases 17 and 14). The other 2 man-
ifested transient mild 7™ nerve palsy (case 11) or
cerebrospinal fluid leakage (case 15). Of the 4 patients
with operative morbidity, 2 suffered additional post-
operative medical complications. Patient 17, a 71-year-
old man with a large olfactory groove meningioma
developed pneumonia. Patient 14, a 76-year-old woman
whose tumor was located at the convexity manifested
pulmonary embolism. There was no operative morbidity
among the 6 asymptomatic patients.

Operative mortality

Only one patient (case 9), a 78-year-old man with
severe visual disturbance and hemiparesis whose pre-
operative KPS was 50%, died within 30 days of total
removal of a large (60 mm) sphenoid ridge meningioma.
The cause of death was cerebral infarction that occurred
2 weeks after surgery. Overall, the mortality rate for the
25 “‘operated” patients was 4%.

Postoperative KPS

At the time of discharge, 9 of the 25 “operated”
patients (36%) manifested an improved KPS, in 13
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Table 2. Asymptomatic intracranial meningiomas in elderly patients treated conservatively

Case Age/sex Tumor Size Follow-up Follow-up Medical KPS at KPS at

no. location (mm) (months) results history diagnosis follow-up

25 70/M lateral 20 33 growth hypertension 90% *50%
ventricle (at 10 mos)

26 TI/M clinoidal 25 30 growth COFPD 80% 80%

(at 16 mos)

27 84/M clinoidal 35 22 ne change not relevant 100% 100%

23 80/M sphenoid 30 21 no change not relevant 160% 100%
ridge

29 70/F olfactory 20 - 29 no change not relevant 100% 100%
groove

30 75/M sphenotd 30 30 no change not relevant 100% 100%
ridge

31 70/F sphenoid 20 30 no change angina 100% 100%
ridge

32 T7/F convexity 15 25 no change parkinsonistm 80% 80%

33 76/F falx 20 13 no change hypettension 100% 100%

34 73/F parasagittal 15 3 no change hypertension 100% 100%

35 75/F tentorial 14 5 no change diabetes mellitus 100% 100%

* The KPS of this patient worsened during follow-up due to enlargement of the tumor and he subsequently underwent surgery.

Table 3. Summary of treatment-related (30 day) morbidity in eldely

surgically reated meningioma patients

Case Agefsex Tumor site Surgical Medical
no. complication complication
17 TIM alfactory hemiparesis pneumoni:.
groove {petmanent)
14 76/F convexity hemiparesis pulmonary
(permanent) embelis n
15 T3/F tentorial CSF leakage
(transient)
11 71/F cerebellopontine  7th nerve palsy
(transient}

{52%) it was unchanged, and in 3 (12%) is was worse
than their preoperative score. None of the 6 asympt -
matic patients experienced postoperative neurological
deterioration.

Follow up evaluation

Of the 5 partially resected meningiomas, 3 required
gamma knife surgery 3-6 months after the initial opera-
tion. Follow-up MRI studies were performed in 18
patients, During a mean follow-up period of 33.1
months, 2 of 20 totally resected tumors (10.0%)
recurred. The average interval between treatment and
recurrence was 18.5 months. Of 2 operated anaplastic
meningiomas, 1 (case 10) was also treated by gamma
knife surgery. The other patient with a surgically treated
anaplastic meningioma (case 14) had an admission KPS

score of 100%; it fell to 50% and she died without
receiving further treatment 28 months after establish-
ment of her diagnosis. A total of 4 patients (residual
tumors, n = 3; recurrent tamor, n = 1) underwent gamma
knife surgery which resulted in very good tumor control;
all 3 residual tumors decreased in size during a mean
follow-up period of 73.3 months. The cause of death in
3 patients (cases 1, 10, and 17) was due to associated
disease. At the time of this writing, we are continuing to
monitor 10 asymptomatic patients by MRI (mean fol-
low-up period 23.3 months).

Discussion

High morbidity and mortality rates raise doubts
about the advisability of surgical intervention in
elderly meningioma patients. Following the introduc-
tion of CT scanning, 2.2-45.0 of elderly patients
succumbed to operative mortality; 30-52% suffered
perioperative morbidity (Table 4) [1, 2, 5, 9, 14, 16].
Advances in MRI and microsurgical techniques, neuro-
anesthetics, and intensive care management have led to
better results [3, 4, 8, 12]. Some {3, 12] have reported
that there is no significant difference in the morbidity
rate of younger and older patients and surgical removal
has been recommended even in aged patients with
symptomatic meningiomas [3, 11]. The introduction
of gamma knife surgery not only led to changes in
the treatment of benign tumors but also provided a
useful tool for dealing with residual and recurrent
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Table 4. Operated intracranial meningiomas in the elderly reported in
the literature

Author and year Patent No. of 30-day Perioperative
age cases  mortality morbidity

Papo (1983) >70 50 45% NA

Awad er al. (1989) >65 25 8% 52%

Cornu et al. (1990) >65 96 16% 439%
Arienta et al. (1990) =70 34 12% 44%

Umansky et al. (1992) >70 37 54% 41%
Moaurice-Williams >63 46 22% 30%
and Kitchen (1992)

Nishizaki er ¢l (1994) >70 78 13%

Black et al. (1998) >65 57 15% 11%
Kuratsu et al. (2000) >70 30 0% 23%
Buhl et al. (2000) =70 66 7.6% 18%
Our series >70 25 4% 16%

tumors [7]. In patients with adhering tumors and those
with tumors adjacent to important structures we can
reduce postoperative morbidity by subsequent gamma
knife surgery. We treated our 19 patients with sympto-
matic meningiomas by surgery alone or by combined
surgery and gamma knife surgery. Two meningiomas
(cases 25 and 26) were initially asymptomatic but sub-
sequently increased in size and became symptomatic
during follow-up; one of these patients (case 25} was
treated by total resection, the other (case 26) received
conservative treatment due to associated disease
(COPD). Of the 35 patients reported here, 20 (57.1%)
were initially or subsequently recorded as symp-
tomatic and treated by surgical resection. A single
patient (case 9), a 78-year-old man with a meningothe-
liomatous tumor at the sphenoid ridge, succumbed to
operative mortality. The cause of death was cerebral
infarction. Operative morbidity occurred in 4 (16%) of
our patients, 2 (8%) suffered permanent neurological
morbidity.

The surgical indication in elderly patients with
asymptomatic meningiomas dermands careful evaluation.
Regarding the natural history of asymptomatic menin-
glomas [8, 11, 13, 17], 22-35% of these tumors
increased in size and there was no significant difference
with respect to age, tumor size, and gender between
patients with and without tumor growth during the
follow-up period [8]. Asymptomatic meningiomas with
CT evidence of calcification and/or hypo-intensity on
T2-weighted MRI scans reportedly have a slower growth
rate [8].

In our series, 2 of 11 (18.2%) conservatively treated
asymptomatic tumors increased in size over a 23.2-
month follow-up period (cases 25 and 26). This tumor
growth rate is somewhat lower than that reported pre-
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Table 5. Studies on the natural history of asymptomatic meningiomas

Author and year Mean No. of Tumor

age cases growth rate
Olivero et al. (1995) 66 45 22.0%
Niiro et al. (2000) 76.1 40 35.0%
Yoneoka et al. (2000} 61 37 24.3%
Kuratsu et al. (2000) 66.5 63 1N.7%
Our series 74.6 11 18.2%

viously (Table 5), possibly because our strategy
addresses high-risk asymptomatic meningiomas at the
time of diagnosis. Like others [10, 11], we consider
large meningiomas and those with peritumoral edema
as high-risk tumors. When we encounter meningiomas
around eloquent areas we carefully weigh our treatment
options because resection of these tumors carries a high
risk of morbidity. In our series, all 6 such asymptomatic
tumors were totally removed and none of these patients
succumbed to operative mortality or morbidity.

We assessed our treatment strategy not only by the
patients’ discharge KPS but also by their final morbidity
and mortality rates. Of 25 “‘operated” patients, 21 (84%)
had a good KPS (<80%)at discharge. In addition, 10
of our 11 conservatively treated elderly meningioma
patients manifested a high KPS throughout follow-up,
suggesting that repeated routine MRI scanning is highly
useful in this group of meningioma patients.

Conclusions

The most important treatment aim in elderly menin-
gioma patients is tumor control and the maintenance of
their ability to pursue their activities of daily life. With
this in mind, we developed our multimodal treatment
strategy comprised of surgery, gamma knife surgery,
and careful follow-up.
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Comments

The authors present a series of 35 elderly patients (70 to 84 years)
treated for meningioma. Reading the report through and through, a
neurosurgically thinking reader does not get a clear message. Even the
conclusions are very general: “The most important treatment goal in
elderly meningioma patients is tumor control and the maintenance of
their ability to pursue the activities of daily life. With this in mind, we
developed our multimodal treatment strategy comprised of surgery,
gamma knife surgery, and careful follow-up.” A neurologically minded
reader might swallow thig, since for him 2 petroclival meningioma or a
left-sided parasagittal parietal meningioma, or a giant tuberculum sellae
meningioma, do not represent very different categories, but just an
intracranial meningioma. However, for a neurosurgical reader no doubt
the age does indeed count, but much more do: the location, the size, and
the conflict of the lesion with the vital neighbouring structures. There is
no doubt that, not only for elderly meningioma patients but also (and
even more so) for younger meningioma patients, their ability to pursue
the activities of daily life after the treatment is most important. I am
always questioning myself when the experts are “quoting careful follow-
up” in whatever disease. Is it a good strategy or is it just waiting to
miritize our responsibility in the act of treatment, since when we are
treating & symptomatic patient, we certainly are not under such a burden
as when we are treating a symptom-less patient. In other words, surgical
or any other treatment of a symptom-less meningioma patient should
have an end-result within the lowest margin of morbidity (less than
1-2%), and with no mortality.

Y. Sonoda ef al.; Treating meningiomas in the elderly

It goes without saying that in any age group any residual meningioma
should be additionally treated, most probably optimally by radiosurgery.
However, to treat a large meningioma (over 3 cm in diameter) only with
radiosurgery ~ unless other medical conditions of the patient do not
allow surgery — is not a justifizble option. Since we do still believe that
meningioma represents a benign disease, in my opinion, surgery is the
first option for all meningiomas, over 2.5 cm in diameter. Furthermore,
the location, and the conflict with neural and vascular structures have to
be dealt with prior to surgery. In cases of parasagittal meningiomas,
venography is inevitable, and again, all the veins should be preserved
despite difficulties at surgery. To leave a part of meningioma around the
bridging veins is far better than to risk the rupture of this extremely
impertant drainage without collateral. And then additional gamma-knife
treatment is the option, particularly in elderly patients.

Age does represents just one factor in meningioma patients, although
certainly not the most important one, providing that the brain perfusion
tests preoperatively are within normal limits. In our experience, anaes-
thesia — and any, even short-lasting, drops of mean arterial pressure may
lead to sericus consequences = is more dangerous than an appropriately
designed and conducted microsurgical resection of a meningioma. Just
for comparison: in meningiomas encasing the main draining veins at the
parietal region or in meningiomas encasing the optic nerve and growing
into the optic canal(s) and ¢ompressing the optic nerve(s) and similar
situations all over the skull base, are always dangerous situations if
handling at the time of the tumor resection is not optimal. Performing
an optimal! resection of the tumor at any location in a patient with
generally diseased arteries in his 50s might be more dangerous than
an optimal resection of meningioma in another patient in his 80s, when
his arteries are in good condition. The age of the patient, according to his
birth date is one thing, but the biological age of the patient is another
thing. Age in meningioma patients is important, however it is not the
most important factor in decision-making for surgery.

The authors should be congratulated for having opened up a problem
which should be studied further, probably most appropriately in a co-
opérative study. The ideal would be to collect in such a study much
larger groups of elderly patients with meningiomas at the same location.
Personally, [ am convinced that this study will continue, respecting all
the important factors: location, size, conflicts with the vital structures, as
well as regarding the type of meningioma.

Having personal experience with over 1000 intracranial meningiomas,
I believe less and less that a meningioma is a benign disease — providing
that the follow-up has been long enough. In this context, the age of the
patient — when the disease is established — and the chosen modality
of treatment have a different meaning, and management by “careful
follow-up” in elderly patients, should be reconsidered.

Vinko V. Dolenc
Lubljana, Slovenia

In this small series of patients over 70 years of age harbouring
meningiomas, the authors have demonstrated that good clinical results
can be achieved by a thoughtful and surgically conservative approach. 1
believe that most neurosurgeons would treat their elderly patients in a
similar fashion. While similar and larger series are present in the bib-
liography, the present paper is well presented and has a nice summary of
the literature on the subject.

Z. H. Rappaport
Ramat-Hasharon, Israel

Comrespondence: Takamasa Kayama, M.D., Ph.D., Department of
Neurosurgery, Yamagata University School of Medicine, 2-2-2, Iida-
Nishi, Yamagata 990-9585, Japan. e-mail: nouge@umed.id.yamagata-
u.ac.jp
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Among the significant prognostic factors such as the patient’s age, performance status, or tumor histopathol-
ogy, the most important prognosticator for glioma patients is the degree of tumor removal. On the other hand, sur-
gical removal should not induce aggravation of the patient’s performance status. As a result, surgical planning for
glioma should be carefully considered. However, there is no standard guide for preoperative planning at present. In
this study, we tried to divide 390 gliomas into 5 stages according to the difficulty of surgery and then analyzed the
relation between removal rate and each stage. The results demonstrated that the stage correlates with both the
removal rate and the patient’s survival. This grouping can be useful to discuss the feasibility of surgical planning
among muitiple neurosurgical institutions. _
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Fig.1 A : A preoperative T2-weighted MR image showed a tumor that seemed to be
motor glioma.

B : A magnified image showed that the motor gyrus located between the tumor and the
central sulcus {CS). This tumor is a premotor glioma.

C : A preoperative diffusion tensor MR image displayed that the corticospinal tracts
(arrow) were intact.

D . A postoperative diffusion tensor MR image displayed that corticospinal tracts
(arrow) were preserved.

Table 1 Eloquent area IR id, MESA T1 MR el S D841,
Motor and sensory cortex W S L DR bulk LEFRT S, WSS
Visual center i T1 UM T, 513 50k bulk & T3, B
Speech center T2 ST ALY 2 8L, T2 BETHADYS
Internal capsule . . X
Basal ganglia {3 5 MiE % bulk & Eysd 310,

Hypothalamus or thalamus 2) Eloquent area 05
Brain stem FEXELELIIBD Y, —HOUHMEN, MK

Dentate nucleus

PRI TN, PR TEED ADL 2V 8T ¢
54D H eloquentarea L) FAHETE I LNTE
WAL, SRENSICEBU 3 7V A —=ofiliioA %, —ARBYIZEE Table 1 @ & 9 kD eloquent area &

E X LAETREL P A R T 2 2 L TiE0 A ) A — LTHISRTWVBEY UL &hS eloguent & Bbirs
TOTHNAF — P OHERRT 52 L5 KA W2 B LT, RO T L 2 WiERSL B Y,

TIO XTI @ eloquent area DEFEIIPIT T { Tk
&S7evs, eloquent area EENMT A SHPALERT S,

AR iE M 314%, TPk left frontal diffuse astrocytoma,
[l FRAT—IVSRRICHTDRAER {8 LR central sulcus (CS) (2L, motor area
FAYFERUTO3RTHD, BICHEHEL TR & 5 LA B (Fig 1A), LA L&
1) Tumor bulk ¢35 4% MRI #3FlicBf LT A b, MEE CS Ozl -
2) Eloquent area 9% 3% D gyrus HFE(E LTE B, premotor area @ astrocytoma
3) Removal rate & H% E#F Ao (Fig.1B). FERMICIEHE£ME S h,

FHBOWESIEES oo, FERF 30 MomT

Jpn Ngurosurg VOL.13 NO.6 2004. 6 449



Fig.2 A ! Stage 1 glioma. A T1-weighted MR image with Gd-DTPA showed that the tumor was located within one

gyrus in the non-eloquent area.
frontal lobe.

frontal lobe.

m T o =

! Stage 2 glioma. A T1-weighted MR image with Gd-DTPA showed that the tumor (2cm) was located in the right
: Stage 3 ghioma. A T1-weighted MR image with Gd-DTPA showed that the tumor (5cm) was located in the right
* Stage 4 glioma. A T1-weighted MR image with Gd-I'TPA showed that the tumor (3 cm) was located in the right

fronto~-parietal lobe. The tumor was beyond the cloquent area.
* Stage 5 glioma. A T1-wetghted MR image with Gd-DTPA showed that the tumor {4 cm) was located in the left fronto-

temporal lobe. The tumor was beyond the sylvian fissure and extended to the basal ganglia.

Table 2 Surgical staging for glioma

Stage 1: T size {=1cm) or within one gyrus
Stage 2: Stage 1 (+1) or T size (1<T<3c¢m)
Stage 3: Stage2 (+1} or T size (>3 cm)
Stage 4! Stage3 (+1} or Stage2 (+1+1)
Stage 5 Stage 3 (+1+1) or Stage 2 (+1+1+1) or
Multiple lesions, Disseminated lesions,
Extra CNS lesions
+1: Eloguent area (motor, speech, visual)
Thalamus, Basal ganglia, Bilateral lesions
Sylvian fissure (insular cortex)

T tumor, CNS : central nervous system

{2, CT .I: motor area ATHHICERIEAY AT 2 Lol A
T4, MRI & %\ magnetoencephalography (MEG) k

450 Mistit 13 fee it

b, JIEEI motor area ICETE L TV 2EFINE 9 B (30%)
TdH ot JUTTEBII IO L T H M 2 &
B E L MEAHARRIZ DT wu b XA Ic A BiE
ff-C 4, diffusion tensor MR image C, $ffEREHS intact (<
Wiha 42 255 (Fig. 10), JUEZ 0 X 5 2 EH
THIOPIE LTS Z 9% <, AIERTG 1R 1F
L, RIS & 38, itk o) tensor image T b FEMERE
HIZ 0 Twi (Fig 1D). 2O & FZ st # 17
Vy, eloquent area Z [T 2 2 Lalpdicdh &,

3) Removal rate ®E 7%

R 2 5 o002, #idk, $iRERIT 20020
WA TH L, MRUZBZHIOEKTH Y, 53 benign
enthancement % R4 32 22812, ii#: 72 BEMIDLA o %

24 16 )



THIEMNAE L WY,

2 FhAF—I D HROER

BB ORMES 2R EA DO AF— O 0RI2ERL
Tz, ETHLOAR E X o, Stage 1~3 120851 L 72 (Table
2). eloquent area {motor, speech, visual), HIEE, 3EIC
BIZTPTET Z9E, sylvian fissure #18% (insular cortex
ZEHR) MRS BHE, corpus callosum % H1A Wit
BLAEWECE LT Stage Z 1B T2 2L
fo, ERBINE, HEREAKED, mBAEELLZLO
BHSAEL, KEZICMER%C Stage5 L L, MLE%
ELDHDHE Table2 DL H I o7,

TRED AT — S H O ERINT 3,

fEF 1:12 &%, &%, left occipital pleomorphic xantho-
astrocytoma,

tumor size X 1 20 gyrus IZIREILTE D, non-elo-
quent area IZFFTE L TV 7: (Fig. 2A). Stage 1 2 YW L,
REES i A 2 d,

RES 2: 24 %, k. right frontal astrocytoma,

tumor size {3 1~3 cm "¢, non-eloquent area IZFF{E L
TVv7z (Fig. 2B), Stage 2 L¥MFL, FSfizAifibxs
7z,

FEBI 3: 45 5%, 53, right frontal glioblastoma,

tumor size i 3 cm AT, non-eloquent area (S {FfE L
Tvaf: (Fig.2C), Stage 3 LYWL, Wi adiibid s
7.

fEB 4:51 k%, Ztk. left fronto-parietal astrocytoma,

tumor size 13 3cm B ET&H B 41, eloquent area (motor
area) IZTF{EL Twdz (Fig.2D). Stage 4 EHEL,
DN E E o,

fEP 5: 58 i, HYE, left fronto-temporal glioblastoma

tumor size {3 3cm B 1T, eloquent area 72 sylvian
fissure Z#A TE D Stage 5 & H5E, biopsy %2 T\, 2
W& BEa L7, (Fig 2E)

D& D RYERAII Do kD, A TR,
TR O FE 2 8T 5 - 0 O BN R O
BT SHR, PEMAFH LML T 22 BRI R F—
CHBEREIL, SRR BV TRIOETX 0 390
Flo 7y A—=iZLT, FHiAT - aFEHHED
Bz R L, ERIC SRR @ overall survival %0 6 il
DRF L ATV HEOSELENT % TV, Hazard ratio
ZAHIIL 2.

Stage 1 22

Stage 2

Stage 3

Stage 4

Stage 5

0 S0 100 150

Number of cases

Fig.3 Bar graph showing the number of cases for
each stage

Table 3 Survival (multivariate analysis)

Sex »=0.3173 Hazard ratio  0.859
Age p<0.0001 1.025
AA p=0.0462 1.760
GBM £<0.0001 4.500
Partial »=0.0185 0.629
Subtotal £=0.0153 0.492
Total p=0,0004 0.446
Stage Pp=0.0003 1.424

AA :anaplastic astrocytoma
GBM : glioblastoma multiforme

7 R

1% Stage 1 854 ZAEH B & BILHROME % Fig. 3 123
T, Stage 3 2L E L, 150 #1 (38%) % fiabi, DUF
Stage 4 H7 103 #)] (26%), Stage 5 23 71 ) (18%), Stage
216140 (16%) ONTTH Y, Stage LIz 5| E Zbo
THTH-%, BEUHAFHEREICE L TilR S
iR et 272 (Fig. 3). 7% Stage TOHRHHIL Stage
1~3 T, £960% DIEH]T subtotal removal £ _L=Asa]
ECH 7%, —HT, Stage 4 Ti& subtotal removal B I
DHiEH L 28%, Stage 5 T4 partial removal BLF @)
b Ch ot FASEMMNOLSRTIER, HN
SR, MR E Lotk ol nTw3TE
FRETIMA, FMHATF—I2ED Stage OFHBH O
3Y, THRARTHZFEVTEN (Table 3),

Z B

R REAES DI ER S KUY L T, fllg B & EAk
UICC (International Union Against Cancer) 1= & 2 TMN 4F
BIOSERINALY, Ll oedts NETIE LI &R
DI E LTONMED S, —RUICHR L kb ot
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7o TR, EERMEIRNE LG o B AR AL
TH, MEHOAKZNEARBEN T YW,

—71, SV A—HoNIEEAMLIC BT 29I A
7T —UBIORSIEHIE, MBS A=, $UESY
F =2 THEOHONTVDLY, —BALRIERO T I —-=
KEBOLTRAF—IFERAD SN TR 20
MHE LT, FyAd——REMtticE T Londgihs
S tumor bulk # FET 2 Z &A%, CT MRS HEET
Hot o THS, Burger! DG kiud, ¥V A —=
W CT THMEINZIEEOHY3m CRMELTy3
EE3NTwa, LT CT oML b HEdn
DR, THEOMEXNS D LI HGEEIRsh
5600, EMERILEE KL Tw b Eidvuniit
otz LU MRIINER, 2o rmison .
Ehiz, REASUA— VALY, H A Tumor
bulk DFAFEHHEIZ %>, I Thiaibhitd, Tumor
bulk 2FEL 2 & 23, U4 =201 T Tumor
bulk DFIESS MRl LHHETH 2 2 L atbh 7P 2o
HEMGEDFEMAT—I3HE MBI L LBEA T
5,

G, BELLFVA—vDBHATF— O E Tl
HR OB S, AN E CA1HUS Stage 3 U M2 2
HAHETH D, Stage 4 DL EIS &R HETHD LW
VI EARMEE NS, Tk S FE AT Stage 3 BUT T
SR T IC R »fiifl i T2 L, ROLHH 2L
AHEEIZ - Twid eHELsN, 7, BHHNT
biopsy ZfI-> T 2EEIZBE L Tix, TS 0 SRt
TEAZLDEEZ NI, KIZ non-eloquent area {2 T2
L, FHiEHYI213 subtotal removal L BI3TfE T3 H 228
partial removal 12 % - T v 3 AE{A A3, Stage 2 T 10 £
(50%), Stage3 T34 (55%) 7AfFL7:. Z4uzPiL
T, eloquent area WfF CH-TEM 2 LI FX R
RigsmAH b, SEOMFOLEREMSH D, F7:, eloguent
area WTEAE L A h35, total removal & 42 -5 Tws BHEMHs
Stage 3 T2 fil (3%), Stage 42 & T 114 (73%)
FTEL . ZHICE L T eloquent area DERME L A
ERINTHARGETHES H 248, R, HERSENHEN:
HE, sl KPS e &, &hiflic kit 2 BH Aol
ELERLES TR Ay,

FMAT =V HHE TEICHESS S L5 2R
ORI, FMATF—LaBOMNMOFMNE NG S
bDTHHH, GV A — 7 OMPIRKCERRT 2 )
ATH, ATV aEDMBRNTICAR > Ty CTTHER
AR X,

SRIOTMA T — I 0HNE, THOHMY RT3
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THEDORES, FHBCEIENTRLDTH B,
PHENESRERICB T 2WRETY, FHAF—2 &8l
Fizid—d oA A Sk, 5% 512 eloquent area
T A R T B L LT, L OBERAY
ko 2vfEEaiH %, Sk Hrn—n 2y
Y—FdS, GHESTEICk-oTL 56D E b,
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BRI R GERR D B My 2 BTl
ENAZLIERTH D, FUEBBIRE A5 PEN
Ik W2 b BEREEL LAY & v 7 @45 B T ‘orphan
disease’ & 451 5, L L, BEOSEIIEENIC
WRELTW TS S0, ZR - BB Ciako
PEHOHRARS bh b, BEREHVELLINE
B0E LT, EEREORREEOGSIFOERE
AR LR EEOEEY RO Sk, LdL,
MRI O —-BERBEVEZIVEETHY, EEAOHEE
PRV ELH>TRHBRLZARTIFIRORRIED
TELV,

SEDHTA FS A2 TRMDTIRIERG S & UL
M| E v e nt, LaL, LRE0LSL2HE
eI EFr AT AL EINSTHE Ly
DBFHRTH L, TOLHHEDHEL, WEAGN
LELDRANREE L > TwA(EL,

I BERMEEROBRIAR

KER V)X TEFHENBHB/LEATI2T
A, B H(1997) i, 1,305 #) (1991 42 11 H ~ 1997
F9RVOEHE (FB3F, L462F) mFlz, 34
(02%)ORIES + R B LA W, NI, BB, F
EHRRE B L UTEHENE»S 16ITH %, Katzman
& (1999) 1, 1,000 (1996 4E5 H ~ 19974E6 R) @
fEE R (B4, w44 OMRI 2425 L, 360

03%) Dy - hEER LAY, HEEMIIE,
low grade oligodendroglioma, pilocytic astrocytoma #%
% 1%L, lowgrade glioma B2 v 1 Bl TH 5,
Onizuka © (2001} i3, 4,000 7 (1996 4= 4 A ~ 2000 £
3HAYOSEHE (G 1,087 5], Z203F) o5, 114
{0.3%) ORIEREE ¥ ET L2 ¥, PIRIE, TERLRE 6 171,
TEEREIF, BMREE LG, SLEEEL1FTHL,

G 3IHEDMIHEFONBRELPREENEFNER
R oTw b, WRFICERPLIERN, BELTIEMN
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BELESRAFEIIRELENTS5 2 5, EE,
Katzman & 1,000 iz ) +—=d 3 flabh, B
BEFLposEVIDLERBIZIINB LI v,

7285, WER LTS E L TOHEM0Z ~ 03%
Thof I LIIFUREV,, —AE NS 5 R
HEEOEMBEHIGAITIONR AIZDE 9.245)(0.0092
%) EWMEENTWE Y, FOLOAREKRTHERS L
FAALFANZIF001%) AL T, b5
AZOEILEEREL, T LUTRELURBRORTEEIC
BUAEHRBLETERIRL LN, HEo LTz 20
~30FELWIKRELBAVIEDH D, EEEFITEE
BENFFTEMMBEET 2 LONEVI L2 ME S
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hB, BHAFIL4 T, AOBEOALLTHE
FEENEET D4 TR B A TS L
THAFFAyOEGOEIME THLITV 3,

* Asymptomatic Brain Tumor
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TEABAMIRISNLCIZS, EHETHIORLEE (RHBICRRICEBES )
DHEONNEFR(BLCEREBIFEM OSSN, BRMEFESIOLYNERE
HUMAZCHL TR, SM6HABIL20, MEEIOMRILCAZBEHEETD,
CORERICTESRIRMKERET 3.

BRAEHONDIREHNRESENIZBE, BREBBAMNOBHLISHE, MR TEHE
FYD. MRIZEOERRE 1) EEETHS. REBBARLONBRRBHMERIEH
BEOOESERTHSIID, FHICRBELIDSNS,
RBAORLTHERBEMM(OERER. J0 FifE, MBATRLSIFRREEN
156, CT B30I MR THBIREY 5. MRIRTIORRE 1) EEHETHZ,

1 2) 3¢, BBEFRPICABOBAEOHD VEBLYORREBIELIONE, Fi5,
BE. FRUADBELXERBLILLTBECRAL, +HCBRRLBTERETD. B
BRERELLTFRFEEETY, D& DIIDOVTHERNRRERE(H?F1D
B E)DBISLERYT B

VA=V EBHEIMESRERINICIGS, 2H2H3EEREIZLHOBIORE
E11 D0 FUA-SHEEONIBERFMCLVARBYZHES LSS, BLE
FRREBLICI>TRESD. BEHCHL TR, 2 DARBEMRIZTL, ECRE

MRELERT D,

II. THEEZHRES

T HRORAERIEMN R I 2 onBkssHh s, O
12, fERLLHRHIITVD2, SRTERECS
i} % subclinical microadenoma 2 & ChH L, #DOH
i, KEL V- ZXOAFHFYL L, 2.7% (27/1,000,
Hardy, 1969)", 9.1% (145/1,600, McCormick and Halmi,
197107, 22.5% (225/1,000, Costello, 1936) & 42 7% b
KEBMESDDH, S BN owRk ol
DOEIZLZLOEHEN S NS, 5 S LT (1981 )
161,000 Bl BT AR 2 58 41(5.8%) @ subclini-
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DHTH DA, FHHILTE 2 mm L L4 CoOE
B 2RI LA LA E 22 (1994), 1,000 F)h
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2mm A EOWEE L@ Y850 MRL TO R
RedHn, HNT 2 microadenoma O F{E 5 R L
false positive & Z L HIFE 25 Z EHIVTH =72,

i, ORGSR CIRE R S 0D TRIEE
ERAGE & LT T #4482 08 (pituitary incidentalo-
ma) EIFER D, S OMELAG 3RS boid, Tk
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Treatment of low-grade oligodendroglial
tumors without radiotherapy

Yoshinori Higuchi, MD; Yasuo Iwadate, MD; and Akira Yamaura, MD

Abstract—The authors prospectively treated 18 consecutive patients with low-grade oligodendroglial tumors without
postoperative radiotherapy. The treatment strategy was as follows: follow-up after total resection and chemotherapy after
subtotal resection or biopsy. All patients were alive and 17 patients (94%) were progression-free after a median follow-up
of 4.7 years. The results suggested that radiotherapy could be postponed until clinical progression in the treatment of

low-grade oligodendroglial tumors.
NEURQLOGY 2004;63:2384-2386

Oligodendroglioma is a rare intracranial tumor,
which is conventionally treated with surgery with
postoperative radiotherapy or follow-up.? Although
many retrospective studies suggest that postopera-
tive radiotherapy for oligodendrogliomas has some
benefit,?® the efficacy of radiotherapy is still unset-
tled. Radiation-induced toxicities, including demen-
tia and radiation necrosis in particular, may occur in
long-term survivors.

It has been recently reported that oligodendroglio-
mas including low-grade tumors respond to chemo-
therapy.® Since low-grade oligodendrogliomas can be
indolent for years, some researchers recommend
starting chemotherapy first to postpone radiotherapy
until clinical progression.! In the present study, we
prospectively treated patients with low-grade oligo-
dendroglial tumors without radiotherapy. As a rule,
chemotherapy was used to treat the incompletely re-
sected tumors. We estimated the outcome of the pa-
tients as compared with the published reports, and
discussed the necessity of radiotherapy for patients
with low-grade oligodendroglial tumors.

Methods. Since 1995, we have treated patients with oligoden-
droglial tumors without postoperative radiotherapy according to
the following protocol: follow-up after total resection and chemo-
therapy (ACNU 75 mg/m? for day 1, vineristine 1 mg/m? for days 8
and 29, procarbazine 100 mg/day for days 8 to 21; four cycles a
year for 2 years) after subtotal/partial resection. In this study, the
outcome of the patients was evaluated. The primary endpoints of
our study were progression-free survival time and overall survival
time. Patients were enrolled in this study if their tumors had been
histologically confirmed as newly diagnosed low-grade oligoden-
droglioma or oligoastrocytoma. The patients were required to pro-
vide informed consent. The age, gex, original pathologic diagnosis,
initial symptom, tumor lecation, imaging findings, and extent of
resection were recorded. A minimum of 1 year of clinical follow-up
information was required. The date of diagnosis was the date of
initial surgery in 11 patients. Héwever, in 7 patients abnormal
imaging findings consistent with low-grade brain tumors were
documented more than 1 year before obtaining pathologic mate-
rial. In these patients, the initial imapging date was used as the
date of diagnosis; and subsequently the diagnosis was pathologi-
cally confirmed as oligodendroglial tumor. The median interval

from onset of symptoms to tissue diagnosis was 6 years for the
seven patients. Tumor progression was defined as a change in the
radiographic characteristics such as increased tumor size or new
enhancement with or without clinical worsening. The progression-
free and overall survival distributions were estimated using
Kaplan-Meier methodology.

Results. Eighteen patients were treated and followed up
for a median period of 4.7 years. There was no patient who
was excluded from the analysis because of early recurrence
within 1 year. Fifteen patients had oligodendrogliomas
(grade 2) and three had oligoastrocytoma (grade 2). There
were 13 men and 5 women. The tumors were frontal in
eight patients, multilobular in four, temporal in five, and
parietal in one. The patients’ characteristics are summa-
rized in table 1.

The initial presenting symptom was seizure in 7 (39%),
headache in 4 (22%), memory disturbance in 2 (11%), and
other neurologic deficits in 4, During this study, seizures
developed in a total of 10 patients (56%). MRI and CT
were obtained in all patients. Contrast enhancement
was noted in 9 patients (50%). Calcification was noted in
10 patients (56%).

Five patients (27.8%) underwent total resection (postop-
erative MRI ensured tumor-free margin}), and eight pa-
tients (44.4%) underwent subtotal tumor resection. Biopsy
was carried out for five patients (27.8%) to avoid severe
neurclogic deficits after resection. No patient received
radiotherapy.

Twelve patients received the chemotherapy immedi-
ately following the surgical resection. Although the pa-
tients who underwent biopsy or subtotal tumor removal
were essentially candidates for adjuvant chemotherapy,
one patient refused receiving chemotherapy after subtotal
tumor removal. We estimated the tumor response to che-
motherapy using MRI after the chemotherapy. We classi-
fied the response into three categories as follows: 1)
responder, more than 50% reduction in volume; 2) nonre-
sponder, more than 25% increment in volume; 3) no
change, all other situations. Among the 12 tumors treated
with chemotherapy, 7 (58.3%) including 2 oligoastrocyto-
mas were responders and the other 5 cases were catego-
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Table 1 Patient characteristics

Characteriatics Values
n 18
M:F 13:5
Age at diagnosis, y, mean (range) 45.8 (9-69)
Age at operation, y, mean (range) 48.3 (23-69}
Follow-up period, y, median (range) 4.65 (1.0-15.6)
Tumor site
Frontal 8
Temporal 5
Multilobular 4
Parietal 1

rized as no change. The chemotherapy was well tolerated.
Although the primary toxicity experienced by patients dur-
ing the chemotherapy was myelosuppression, grade 3 or 4
leukopenia that mandated treatment delay occurred only
in two patients (11%).

All the patients were alive and did not have uncon-
trolled tumor progression (figure, A). Recurrence occurred
in one patient with oligedendroglioma (5.6%) that had
been completely resected, and the time for tumor progres-
sion was 2.5 years {figure, B). This patient had not re-
ceived chemotherapy immediately after surgical resection.
The recurrent tumor shrank after chemotherapy and was
well controlled.

Discussion. We demonstrated that 94% of oligo-

dendroglial tumors could be controlled without radio-
therapy during a median follow-up of 4.7 years in

A
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Figure. Kaplan-Meier curve shows overall (A) and pro-
gression free survival (B) of 18 patients. Tick mark indi-
cates last follow-up.

Table 2 Five-year survival rates of patients with oligodendroglial
tumor in previous reports

5-year survival rate, %

Reference n With RT Without RT
2 170 36 27
3 81 46 (<50 Gy) 63
61 (>50 Gy)
4 137 70 45
5 52 89 63

RT = radiotherapy.

our series. Although this follow-up period is not
enough to give a definite conclusion, the 5-year sur-
vival rate in our study was favorable as compared
with those in the previous reports?® (table 2). It was
suggested that radiotherapy could be postponed
when tumor recurrence or progression occurred fol-
lowing surgical resection and chemotherapy. Large-
scale clinical follow-up is required for determining
the role of adjuvant radiotherapy in control of oligo-
dendroglial tumors.

Although many authors have suggested some ben-
efit of radiotherapy in the treatment of oligo-
dendrogliomas,s all those studies are retrospective.
There are two prospective randomized studies on
low-dose and high-dose fractionated radiotherapy for
low-grade gliomas.”® The authors demonstrated that
the survival was significantly better in the patients
with oligodendroglioma and oligodendroglioma-
dominant histology, and that the low-dose radiother-
apy is as effective as the high-dose for low-grade
gliomas. The efficacy of early postoperative radio-
therapy for patients with low-grade gliomas was also
investigated.® The authors reported that early post-
operative conventional radiotherapy improved the
time to tumor progression, but not overall survival.
Thus, the efficacy of early postoperative radiother-
apy for oligodendrogliomas has not been established.

Patients with oligodendroglioma need care for
radiation-related complications because they are rel-
atively long survivors as compared with those with
high-grade gliomas. It was reported that high fre-
quency of radiation-induced toxicity, such as radia-
tion necrosis and cognitive dysfunction, follows
radiotherapy.! Since low-grade tumors can be indo-
lent for years, the risk-benefit relationship of radio-
therapy needs to be considered.

It has been demonstrated that anaplastic oligo-
dendroglioma may be remarkably chemosensitive
when associated with allelic loss of 1p/19q.1° The mo-
lecular genetic analysis would be helpful to deter-
mine the therapeutic strategy especially for tumors
with anaplastic components. Our results suggest
that surpical resection and chemotherapy for resid-
ual tumors are generally enough for the initial treat-
ment of low-grade cligodendrogliomas. It would be
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better to postpone radiotherapy until tumor progres-
sion after chemotherapy becomes uncontrolled.
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process, As the scar matures, the continuous vascular regression
may eventuallly transform the richly vascularized granulation tissue
into a pale and avascular scar, Thus, the neomembrane of the fibrous
capsule may not be seen if the time for vascular regression is long
enough. In general, the capsules of chronic ICHs were commonly
shown as ring enhancement after contrast medium injection, 27 but
only faint enhancement was seen in our case. This may be attributed
to vascular regression in the neomembrane.

How did the fibrous capsule undergo calcification and ossifi-
cation? Based on the encephalomalacia changes in brain tissue ad-
jacent to the haematoma, the patient might have suffered a severe
brain trauma which caused progressive cell death and necrosis.
Heterotopic bone formation tends to occur in necrotic tissue. The
calcification of dead and necrotic tissue is frequently encountered
and known as dystrophic calcification.'” The membrane phospho-
lipids of necrotic tissue, collagen fibrils or denatured proteins have
been proven to be the centre for initiation of calcification.'*
Through the medel of membrane-facilitated calcification,’* the
necrotic tissue around the hematoma underwent dystrophic calci-
fication. Similar calcification phenomena could be found in chronic
epidural and subdural haematomas.'®'"" The hemztoma of the
present case was a mixture of necrotic debris, cholesterol cleft,
haemosiderin and sand-like calcification. The unabsorbed haema-
toma may be decomposed and degradation of red blood cells (RBCs)
and white blood cells (WBCs) may occur over time causing depo-
sition of haemosiderin and cholesterol, the [atter being a component
of cell membranes. The cholesterol cleft, haemosiderin and sand-
like calcification of the semiliquid contents may be the result of
insufficient degradation or clearance of RBCs, lipids and minerals.

The calcified chronic ICH in the present case was originally
considered to be an extra-axial lesion. However, a thin layer of
brain cortex covering over the lesion could be detected on the
brain MRI {Fig. 1B). This was verified during surgery. The pre-
sentation of the intra-axial lesion as an extra-axial one on brain
MRI may be attributed to the encephalomalacia changes in the
surrounding brain tissue, which caused widening of the sub-
arachneid space. Comparing the MR images and skull plain film
with the resected specimen, the upper and major portion of the
mass showing intermediate signal intensity on TIWI and low
signal intensity relative to the gray matter on T2WI was a mixture
of necrotic debris, cholesterol cleft, haemosiderin and sand-like
calcification (Figs. 1B and C and Fig. 2). The middle part of the
lesion demonstrated low signal intensity on TIW] and high signal
intensity on the T2W], indicative of water contents (Figs. IB and
C and Fig. 2). The calcification, shown on the peripheral and
lower portions of the mass in the skull plain film, appeared as high
signal intensity on TIWE and T2WI (Fig. 1B-D and Fig. 2). The
image characteristics are compatible with the gross appearance of
the lesion and have not been reported previously.

In conclusion, in the present case, head injury or occult vas-
cular malformation may be the cause of the initial intracerebral
haemorrhage, and repeated haemorrhages from the fragile vessels
of the neomembrane may have played a role in the expansion of
the ICH. The neomembrane vessels may regress after a Jong pe-
riod such as over the 28 years in our case. Calcification and os-
sification of the capsule were produced through the process of
dystrophic calcification. It is recommended that in patients with
encapsulated ICH, that the removed lesion and the adjacent brain
tissue should be thoroughly examined to rule out the presence of
any vascular malformation.

REFERENCES

I. Hirsh LF, Spector HB. Bogdanoff BM. Chronic encapsulated intracerebral
hematoma. Neurosurgery 1981; 9: 169-172.

Journal of Clinical Neuroscience (2004) 11(5)

2. Terada T, Okuno T, Moriwaki H. Nakai E. Komai N, Chrenic encapsulated
intracerebral hematoma during infaney: case report. Neurosurgery 1985, 16:
833-835.

3. Murakami S, Sotsu M, Moraoka S, Suzuki T. Chronic encapsulated
intracerebral hematoma assnciated with cavernous angioma: a case report,
Neurosurgery 1990; 26: 700-702.

4. Matsurmnoto K, Asari S, Nishimoto A, Namba 8. Chronic encapsulated
intracerebral hematoma due 10 metastatic brain tumor: a case report. No Shinkei
Geka 1988; 16: 327-331.

5. Yashon D, Kosnik EJ. Chronic intracerebral hematoma. Nevrosurgery 1978, 2
103-106.

6. Kreel L, Kay R, Woo I, Wong HY, Nicholls MG. The radiclogical (CT) and
clinical sequelae of primary intracercbral hacmorrhage. Br J Radiol 1991; 64:
1096~ 100.

7. Roda JM, Carceller F, Perez-Higueras A, Morales C, Encapsulated intracerebral
heinatomas: a defined entity, Case report. J Neurosurg 1993; 78: 829-833.

8. Fiumara E. Gamhacorla M, D'Angelo V, Ferrara M, Corona C. Chronic
encapsulated intracerebral haematoma: pathogenetic and diagnostic
considerations. | Neurol Neurosurg Psychiawy 1989; 52: 1296-1299.

9. Cotran RS. Kumar V. Collins T {eds) Robbins Pathologic Basis of Disease.
sixth edn. Saunders, Philadeiphia 1999; 89-112.

10, Miwa ), Nakamura T, Fujishige M, Hashi K. Removal of a large asymptomatic
calcified chronie subdural hematoma, Surg Neurol 1988; 30: 135-139,

11. Loh JK. Howng SL.. Huge caleified chronic subdural hematoma in the
elderly-report of a case. Kaohsiung J Med Sci 1997; 13: 272-276.

12, Komai T, Ito H, Yamashima T, Yamamoto §. Etiology of chronic subdural
hematoma- role of local hyperfibrinolysis. Newrol Med Chir (Tokyo) 1977, 17:
499-505,

13.  Majno G, loris | (eds) Cells, Tissves. and Disease: Principles of General
Pathology. Blackwell Science, Cambridge, MA 1996; 229-246.

14. Boskey AL. Phospholipids and calcification: an overview. In: Ali 8Y (ed). Cell
Mediated Calcification and Matrix Vesicles. Proceedings of the 1V
nternational Conference on Matrix Vesicles, Cambridge, 1-5 July 1985,
Amsterdam: Excerpta Medica; 1986:175-179,

15. Vogel }J. The membrane interface in biologic calcification. In: Ali SY (ed).
Cell Mediated Calcification and Mawrix Vesicles. Proceedings of the 1V
International Conference on Matrix Vesicles, Cambridge, 1-5 July 1985,
Amsterdam: Excerpta Medica; 1986:181-~185.

16. Nagane M, Oyama H. Shibui S, Nomura K, Nakanishi Y, Kamiya M. Ossified
and calcified epidural hematoma incidentally found 40 years after head injury:
case report. Surg Neurol 1994, 42: 65-69.

A rare case of metastatic
renal cell carcinoma

resembling a nerve sheath
tumor of the cauda equina
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Summary We present a rare case of solitary metastasis to the
cauda equina from the kidney. The patient was a 68-year-old man
with a two-year history of low back pain. His past medical history
revealed a renal cell carcinoma diagnosed seven years earlier. His
lumbosacral MR imaging showed a well-demarcated, intradural ex-
tramedullary mass at the L3 level. He underwent an L2-4 faminec-
tomy. The operative findings of the tumor quite resembled that of a
nerve sheath tumor. It did not infiltrate into the subarachnoid space
and involved only one spinal nerve. Pathology of the tumor was a
metastasis of the renal cell carcinoma. Only 10 cases with such a
metastasis to the cauda equina have been reported in the English
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literature. We added the 11th and reviewed the literature with ref-
erence to tumor pathologies, clinical findings and route of metastasis
to the cauda equina.
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INTRODUCTION

The majorities of cauda equina tumors are of glial or nerve sheath
origin,**™* and metastases from outside the central nervous
system are extremely rare, We present a case of solitary metastasis
to the cauda equina. His past medical history included renal cell
carcinoma; nevertheless, the radiographic and the operative
findings suggested a nerve sheath tumor. To our knowledge, only
10 cases with metastatic tumor of the cauda equina from outside
the central nervous system have been reported in detail in the
English literature.!462-124 The literature is reviewed with ref-
erence to tumor pathologies, clinical findings and route of
metastasis to the cauda equina.

CASE REPORTY

A 68-year-old male had a two-year history of low back pain,
which worsened in recumbency or at sneezing and became pro-
gressively severe. His medical history revealed a renal cell car-
cinoma diagnosed seven years carlier and treated by a right
nephrectomy. He had then three times undergone partial pncu-
monectomies for metastatic lung tumors from the primary lesion
five years (left S1+2 resection), three years (right S2 resection)
and one year (left S6 resection) prior to admission. On admission,
he complained of low back pain projecting into the right LS re-
gion. He had full muscle strength and intact sensation as to light
touch, pinprick, and joint position sense. Deep tendon reflex
showed no laterality. Straight leg raising test was limited on the
right side. Plain X-ray films showed no abrormality. Lumbosacral
MR imaging revealed an intradural extramedullary mass measured
2.5 cm craniocaudally by 1.3 cm anteroposteriorly at the L3 level
(Fig. 1). The mass was well demarcated and demonstrated ho-
mogeneous enhancement. Abdominal MR images and radioiso-
tope images revealed no tumor recurrence of the primary lesion
and no tumor invasion to the intrapelvic or paraspinal organs.

He underwent an L2-4 laminectomy. Dural opening revealed
an ocher-color ovarian-shape tumor. The tumor was elastic hard,
well demarcated and did not infiltrate into the subarachnoid space.
It involved only one spinal nerve that fanned out over the surface
of the tumor. We resected the nerve proximal and distal to the
tumor and could remove the tumor easily (Fig. 2). Pathology of
the tumor was a metastatic renal cell carcinoma (Fig. 3). His
postoperative course was excellent. He noticed a complete relief
of radicular pain and left hospital on the twelfth postoperative day
without neurological deficits. No recurrence was observed with a
follow-up period of two years after surgery.
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Fig. 1 Lumbosacral MR imaging {heavy T2 weighted imaga in sagittal plane)
shewing an intradural extramedullary mass located at L3 level.

Fig. 2 An operative view showing well demarcated tumor. The tumor did not
infiltrate into the subarachnoid space and involved only one spinal nerve. It
could be easily removed after resscting the narve,

Fig. 3 Photograph showing the interface between the tumor and nerve
root. Tightly packed clear cells are typical for renal cell carcinoma.

DISCUSSION

Spinal mctastasis occurs in 10-60% of all carcinomas. However,
intradural spinal metastasis is less common and represents only
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