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TABLE 3. Prognostic Factors for Recurrence-Free Survival
- {RFS) in Patients with Synovial Sarcoma of the Soft Tissues

Variable 5-Year RFSRate (%) n(%) PValue

Age 027
<20 years 50 8(26.7)

220 years 72 22(73.3)

Gender - 095
Male 67 12 (40.0)

Female 63 18 (60.0)

Site '0.08
Distal 89 13 (43.3)
Proximal 53 17 (56.7)

Size 0.74
E5cm 70 12 (40.0)

5-10 e 67 10 (33.3)
>10 em 57 8 (26.7)

Surgical margin . 0.26
Adequate 75 16 (53.3)
Inadequate 57 14 (46.7)

" Depth 048
Superficial 50 5067
Deep 68 25 (83.3)

Stage 0.53

1A 83 6 (20.0)
IB 100 2(6.7)
1B 80 8(26.7)
1m 67 3(10.0)

v 46 11 (36.7)

Adjuvant therapy 0.13
None 88 8(26.7)

CTX and/or RTX 56 22(73.3)

Internal septa : 0.89
Positive 63 10 (33.3)
Negative 67 20 (66.7)

Cyst 0.74
Positive 60 19(63.3)
Negative 69 11 (36.7)

Calcification . 0.87
Positive 65 22(73.3)
Negative 67 8 (26.7)

Hemorrhage 0.46
Positive 57 16 (53.3)
Negative 75 14 (46.7)

Fluid-fluid levels 0.77
Positive 75 5(16.7)
Negative 64 25(83.3)

Triple signal pattern 0.08
Positive 50 13 (43.3)
Negative 83 17 (56.7)

Enhancement 0.36
Homogeneous 71 5(16.7)
Heterogeneous 40 25(83.3)

Note: CTX, chemotherapy; RTX, radiotherapy.
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HGURE 6. Influence of tumor site on the disease-free survival

(DFS) in 30 patients with synovial sarcoma of the soft tissues (P -

< 0.05).

scribed that the arcas of low signal intensity on T1-weighted
images and high signal intensity on T2-weighted images also
corresponded to viable portions.'® Although tissue specimens

revealed a biphasic nature within the tumors, no apparent cor--

relation was found between the signal intensity on MR images
and the fibrous content of the pathologic specimens.

The limitation of our study is that, given the limited
number of patients and limited follow-up, multivariate analy-
sis of the prognostic value of clinical and radiologic findings
could not be performed. Whether CT and MR imaging param-
eters will add original information to the existing prognostic
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FIGURE 7. Influence of tumor size on the disease-free survival

(DFS) in 30 patients with synovial sarcoma of the soft tissues
(P < 0.01).
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Synovial Sarcoma of the Soft Tissues
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FIGURE 8. Influence of calcification on the disease-free survival
(DFS) in 30 patients with synovial sarcoma of the soft tissues (P
< 0.01).

variables requires further evaluation in an ongoing long-term
study. Of several imaging findings, our results suggested that
tumor size could help distinguish between low- and high-grade
tumors, However, there was no association between tumor size
and clinical outcome by univariate analysis. A retrospective
study of 56 patients by Oda et al?* suggested that large tumor
size and extensive tumor necrosis are adverse prognostic fac-
tors. Blacksin et al'* reported that one-third of synovial sarco-
mas approximately less than 5 cm in diameter had benign char-
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FIGURE 9. Influence of hemorrhage on the disease-free sur-

vival (DFS) in 30 patients with synovial sarcoma of the soft
tissues (P < 0.05).
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FIGURE 10. Influence of triple signal pattern on the disease-
free survival (DFS) in 30 patients with synovial sarcoma of the

soft tissues (P < 0.05).

acteristics. Our relatively small sample size might affect the
statistical analysis.
In coriclusion, this study shows that CT and MR imaging

* findings can assist in distinguishing between low- and high-

grade tumors in patients with synovial sarcoma of the soft tis-
sues. Although these imaging findings cannot be considered
specific for synovial sarcoma of the soft tissue, an awareness
of the typical morphologic appearance may aid in predicting
survival. '
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Prognostic Significance of
MRI Findings in Patients with
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L
Ukihide Tateishi' OBJECTIVE. The aims of this study were to determine the prognostic significance of
Tadashi Hasegaw32 MRI findings in patients with myxoid-round cell liposarcomas and to clarify which MRI fea-
Yasuo Bep pu3 tures best indicate tumors with adverse clinical behavior. .
Akira Kawai® MATERIALS AND METHODS, The initial MRI studies of 36 pathologically con-
Mitsuo Satake! firmed myxoid-round cell liposarcomas were retrospectively reviewed, and observations

from this review were correlated with the histopathologic features. MR images were evalu-
ated by two radiologists with agreement by consensus, and both vnivariate and multivariate
analyses were conducted to evaluate survival with a median clinical follow-up of 33 months
(range, 9-276 months).

RESULTS. Statistically significant MRI findings that favored a diagnosis of intermediate-
or high-grade tumor were large tumor size (> 10 cmy}, deeply situated tumor, tumor possessing
irregular contours, absence of lobulation, absence of thin septa, presence of thick septa, ab-
sence of tumor capsule, high-intensity signal pattern, pronounced enhancement, and globular
or nodular enhancement. Of these MRI findings, thin septa (p < 0.05), a tumor capsule (p <
0.01), and pronounced enhancement (p < 0.01) were associated significantly, according to
vnivariate analysis, with overall survival. Multivariate apalysis indicated that pronounced en-
hancement was associated significantly with overall survival (p < 0.03).

CONCLUSION. Contrast-enhanced MRI findings can indicate a good or adverse prog-
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nosis in patients with myxoid-round cell liposarcomas.

iposarcomas are classified into
#4354 well-differentiated, myxoid, round

azzail cell, and pleomorphic subtypes.
Myxmd liposarcomas/ are the most common
subtype of liposarcoma, occurring in the ex-
tremities of adults. They are considered low-
grade sarcomas with a low risk of metastasis
and are associated with prolonged survival [1-
5]. On the other hand, round cell liposarcomas
are considered high-grade sarcomas with a
higher likelihood of metastasis and mortality
due to disease [1-5]. Recent studies reveal that
myxoid and round cell liposarcomas belong to
a continuous histopathologic spectrum charac-
tefized by a chromosome translocation
t(12;16)(q13;p11) resulting in the fusion tran-
script of the TLS and CHOP genes [6-9].
However, diagnosis and prognostic predictions
can often be complicated by Iesions that con-
tain admixed morphologic components of
myxoid and round cell subtypes.

The characteristic MRI features of myxoid—
round cell liposarcomas are attributable to the pre-
dominantly myxoid matrix of the tumor, Tomors
appear on T2-weighted MR images as encapsu-
lated tumors with signals that are hyperintense
compared with the surmounding structures [10-
14]. On contrast-enhanced studies, they often
show marked or heterogeneous enhancement
with nonenhanced areas comresponding to myxoid
material [13, 14]. As expected from the fact that
the histopathologic spectrum from myxoid to
round cell liposarcomas is continuous, these -
mors show considerable diversity on imaging.
Therefore, it is important to review the reliability
of MRI featres for characterizing myxoid—
round . cell Bposarcomas. The objectives. of this
study were 1o determine the prognostic signifi-
cance of MRI findings in patients with myxoid—
round cell liposarcomas and to clarify which
MRI features best indicate tumors with adverse
clinical behavior.
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Materials and Methods
Patients

We reviewed materials from 36 patients with
myxoid—round cell liposarcomas, all of whom who
were registered in our pathology files. The clinical
details, including follow-up information, were ob-
tained by reviewing all the medical charts. None of

the patients was lost to follow-up, which began on .

the date of primary surgety. The median duration of
follow-up was 33 months and ranged from 9 to 276
months. The time to death due to any cause was re-
corded to determine the overall survival rate,

MR! Studies and Pathologic Correlations

MRI was performed using one of two 1.5-T sys-
tems {Horizon, General Electric Medical Systems,
Milwaukee, WI, or Visart, Toshiba Medical Sys-
tems, Tokyo, Japan). Either the spin-echo or the fast
spin-echo technique was used to obtain Ti-weighted
images (TR range/TE range, 460-720/12-27) in one
or more planes {coronal or axial). T2-weighted im-
ages (TR range/TE g4 range, 3,500-6,000/96-112;
echo-train length, 8-12) with flow compensation

" and presaturation superiorty and inferiorly were then

obtained in one or more planes using a body coil.

" The images were obtained with a field of view of

30-40 ¢m, an image matrix of 128 x 256, and a slice
thickness of 6-10 mm. Gadopentetate dimeglumine
was administered IV, and T1-weighted images were
obtained in one or more planes with (n = 20} or
without (n = 16) fat suppression.

Two radiologists reviewed the MR images, and
the findings were reported as a consensus opinion.
The lesions were judged according to size, location,
depth (superficial or deep), type of margin and con-
tours, internal architecture, presence of 2 tumor cap-
sule, signal characteristics on T1- and T2-weighted
images, and homogeneity (homogeneous or hetero-
geneous). A superficial mmor {dermal or subcutane-
ous tumor) was located exclusively above the

‘superficial fascia without invasion of the fascia,

whereas a deep tumor was located either exclusively
beneath the superficial fascia or superficial to the
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fascia with invasion of or through the fascia. The
signal characteristics were described as isointense or
hyperintense relative to the signal intensity of skele-
tal muscle. The extent {none and weak or pro-
nounced), pattern (globular and nodular or diffuse),
and homogeneity of gadolinium-based enhancement
were also recorded. Globular and nodular enhance-
ment corresponded to spotty enhancement (range,
3-10 mm) within the mass on contrast-enhanced
MR images. Septal structures were categorized as
thin (uniform linear struehires <2 mm) or thick (fo-
cally thickened iinear structures > 2 mm). Tumors
containing areas with high-intensity characteristics
on both T1- and T2-weighted MR images were con-
sidered positive for a high-intensity signal pattern,

Histologic slides of all the patients’ tumors were re-
viewed for diagnosis by an expert pathologist. Immu-
nohistochemical staining was performed in all cases to
confirm the diagnosis or tumor type according to the
classification system described by Enzinger and Weiss
[1]- In this study, the histologic grade of a tumor was
determined using a three-grade system established by
Hasegawa et al. [15-17]. According to this system,
myxoid-round cell liposarcomas are assigned a grade
of 1,2, or 3. Grade 1 mumors (n = 12, 33.3%) are con-
sidered low-grade tumors, grade 2 tumors (7 = 14,
38.9%) are intermediate-grade tumors, and grade 3 -
mors {n = 10, 27.8%) are high-grade tumors (n = 24,
66.7%). Excised specimens were available for review
or for mapping comelation with images. Pathology re-
ports were reviewed for descriptive comments charac-
terizing the necrosis and myxoid-round cell wmor
components of the lesions.

Statistical Analysis

Patients’ demographics and imaging characteris-
tics were compared using Wilcoxon’s rank sum test
for continuous variables and the chi-square test or
Fisher’s exact test for categorized variables. Univari-
ate analysis was performed by comparing survival
curves generated using the Kaplan-Meier method and
camying out log-rank tests. The relative risk of each
varizble subjected to multivariate analysis was esti-
mated using a Cox proportional hazards model. All

analyses were conducted using SPSS software ver-
sion 11.07 (Statisticat Package for the Social Sciences,
Chicago, IL) for Windows (Microsoft, Redmond,
WA), Differences and correlations at a p value of less
than 0.05 were considered statistically significant.

Results

Twenty-one (58.3%) of the 36 patients were
men and 15 were women (41.7%). The mean age
at diagnosts was 47 years, and the patients ranged
in age from 17 to 87 years. The tumors were lo-
cated on the lower extremities in 31 patients
(86.1%) and the trunk in five (13.9%). The mean
tumor size was 9.6 cm, and 16 tumors (44.4%)
were larger than 10 cm. Thirty-one  fumors
(86.1%) were situated deeply, and five (13.9%) .
were superficial. The surgical procedures con-

sisted of wide excision, amputation, or disarticu- - -

lation. Surgical margins were confirmed to be
adequate at pathology in 28 patients (77.8%).
Marginal or intralesional excision with inade-
quate margins were found in eight (22.29%). Ad-
ditional treatment included chemotherapy in five
patients (13.9%), radiotherapy in nine (25.0%),
and both in seven (19.4%). :

Metastases oocurred in 11 (30.6%) of the 36
patients; the location of metastasis was the peri-
toneal cavity in five patients {13.9%}; soft-tissue
in five (13.9%); lung in three (8.3%); and bone,
liver, retroperitoneum, and mediastinum in one
(2.8%). Eight (38.0%) of the 21 patients who
received additional treatment had metastasis
subsequently. Twelve (33.3%) of the 36 patients
developed local recurrences. Three patients
(8.3%) with inadequate excision had local re-
currence. Four patients {11.1%) with local re-
currence underwent additional therapy.

Ten (27.8%) and 26 (72.2%) of 36 tumors had
regular and imegular tumor contours, respectively
(Figs. 1-4). Sixteen tumors (44.4%) showed lob-

Fig. 1.—38-year-old woman with low-
grade myxoid—round cell liposarcoma
in left thigh.

A, T1-weighted spin-echo MR image
(TR/TE, 720/20) shows tumor has reg-
ular contours with small amount of
fat signal in periphery {arrowhead).
B, Contrast-enhanced T1-weighted
spin-acho MR image {720/20) shows
diffuse enhancement of tumor.

AJR:182, March 2004



Fg. 2—&2-year-old man with low-grade myxoid-round cell liposarcoma in
. left buttock.
A, Axial T2-weighted fast spin-echo MR image (TR/TE, 3,500/100) shows sep-
tate appearance of lesion. Linear structures of Jow intensity contained thick

septa {arrow} and thin septa (arrowheads).

B, Auxial fat-saturated contrast-enhanced Ti-weighted spin-echa MR image
(720/20) shows tumor of high intensity with slight enhancament of septa.

C, Photomicrograph of specimen shows pauciceliular myxoid liposarcoma
with less than 25% round cell components has dispersed small round or short
spindled cells and multivacuolated lipoblasts within abundant myxoid matrix

and plexiform vascular network. {H and E, x200)

ulated morphology. On MR images, thin and

thick septa (Fig, 2) were identified jn 31 (86.1%)
and 10 (27.8%) tumors, respectively. On T1-
weighted MR images the signals of the tumors
relative to those of muscle were hyperintense
(n=15), isointense (n = 12), or hypointense (n =
9). Tumors showed predominantly increased sig-
nal intensity compared with that of the skeletal
muscle on T2-weighted MR images. The images
showed the tumer as having a heterogeneous ap-
pearance with thin or thick septa of low ntensity.
High-intensity signals similar to subcutaneous
fatty tissue (high-intensity signal pattern) were

found in 15 tumors (41.7%) on both T1- and T2- *

weighted MR images (Figs. 1 and 4).

On contrast-enhanced MR images, pro-
nounced enhancement (Fig. 4) located mostly
at the peripheries of the lesions was present in
22 tumors (61.1%). Globular and nodular en-
hancement (Figs. 3 and 4) was found mostly in
the centers of the lesions of 16 patients
(44.4%), whereas diffuse enhancement (Fig.

AJR:182, March 2004
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1) was seen in six lestons (16.7%). Contrast-
enhanced MR images also revealed that 23 tu-
mors (63.9%) had homogeneously enhanced
turnor capsules (Fig. 3).

All tumors were characterized microscopi-
cally by a prominent plexiform vascular pat-
tern admixed with an abundant myxoid matrix.
The extent of cellularity ranged from slight to
moderate, and the lesions were composed of
small uniform, round, or spindle-shaped hy-
perchromatic cells. Tumor necrosis was found
on microscopic observation in 12 cases
(33.3%). The necrotic areas varied in degree,
but most tumors contained only a small
amount of necrotic areas that were difficult to
identify on MR images.

Statisticafly significant MRI findings that fa-
vored a diagnosis of intermediate- or high-grade
tumor were large tumor size (> 10 cm) (@ <
0.01), deeply situated tumor {p < 0.05), tumor
possessing imregular contours (p < 0.001), ab-
sence of lobulation (p < 0.001), absence of thin

septa (p < 0.05), presence of thick septa (p <
0.01), absence of mmor capsule (p < 0.001),
high-intensity signal pattem (p < 0.01), pro-.
nounced enhancement (p < 0.001), and globular
and nodular enhancerment (p < 0.001). The pres-
ence of thin septa or a tumor capsule indicates
low-grade tumor. Iregular contours were found
in only H) high-grade tumors (58.8%). All the
low-grade tumors had a capsule, thin septa, and
a high-intensity signal pattern. The odds ratios
for a specific finding favoring a diagnosis of in-
termediate- or high-grade tumor are shown in
Table 1. The multiple logistic regression model
showed that irregular contour and thick septa
were the most significant predictors of interme-
diate- or high-grade tumors, with an odds ratio
of 13.8 for both (95% confidence interval {CI],
1.5-128.8; p < 0.05).

At the tast follow-up, 10 (27.8%) of the 36
patients had died of their disease and four
(11.1%) were alive with metastatic disease.
The 5- and 10-year survival rates were 80.5%
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A B

Fig. 3.~-28-year-old man with intermedi-
ate-grade myxoid~round cell liposarcoma
in left thigh.
A, Axial T1-weighted spin-echo MR image
(TR/TE, 650/12) shows high-intensity signal
pattern (arrowheads) in periphery of tumor.
- B, Fat-suppressed contrast-enhanced T1-
weighted spin-echo MR image {650/12)
shows pseudocapsular enhancement (ar-
rows} and globular and nodular enhance-
mant {arrowheads).
C. Photomicrograph of spacimen shows
cellular myxoid liposarcoma with round
cell components composed of solid sheats
of round cells with large and coarse ¢hro-
matin and little intarvening myxoid stroma.

and 72.4%, respectively. The univariate analy-
sis showed that thin septa (p < 0.05), tumor
capsule (p < 0.01), and pronounced enhance-
ment (p < 0.01) were significantly associated

TABLE | E
Feature Od(.!s 85% CI
Ratio

Size > 10cm 9.0 2.6-30.9
Lobulation absent 21.0 | 83-1265
Thick septa present 203 | 21-1887
Pronounced enhancement | 347 | 3.72-324.1
present .

-|Globular and nodular 9.0 20413

enhancement present

Note—Cl = confidence interval.
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with overall survival (Table 2). The multivari-
ate analysis revealed that pronounced enhance-
ment was the most significant adverse
prognostic factor (Fig. 5) with a relative risk of
7.3(95% (I, 1.5-35.1; p < 0.05),

Discussion

+ In this study, we documented the prognostic
significance of MRI features in patients with
myxoid-round cell liposarcomas. Univariate
analysis revealed that the presence of thin

septa, a tumor capsule, and pronounced en- -

hancement had a significant correlation with
overall survival, Multivariate analysis showed
that, of these variables, pronounced enhance-
roent on contrast-enhanced MR images was
the most influential adverse prognostic factor.
This MRI finding of enhancement correlated
with the round cell-component content on
pathologic specimens. The prognostic impor-

{H and E, x200)

tance of the round cell component has been ac-
knowledged in previous studies [18-20]. From
a practical viewpoint, detection of this en-
hancement pattern on contrast-enhanced MR

images in myxoid-round cell liposarcomas is -

uscful for predicting their behavior,

The amount of necrosis has been reported

to be correlated with clinical outcome [21-
25). Spontaneous tumor necrosis identified in
four (4%) of 95 patients with myxoid—round
cell liposarcomas was comelated with in-

+ creased risks of metastasis and death [18]. In

our study, we did not evaluate the relationship
between the presence of tumor necrosis and
patient prognosis, because most tumors ac-
companied by necrosis in our stady contained
only a small amount of necrotic areas that
were difficult to identify on MR images.

On contrast-enhanced MR images, pro-
nounced enhancement was located mainly at
the periphery of the lesion in 61.1% of the pa-

AJR:182, March 2004
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Fig. 4—69-year-old man with
high-grade myxoid—round cell
liposarcoma in left thigh.

A, Sagittal contrast-enhanced T1-
weighted spin-echo MR image
{TRTE, 600/15) shows glabular
and nodular enhancement {ar-
rows) and pronounced enhance-
ment {arrowheads) predominantly
attumeor periphery.

B, Photograph of macrascopic
specimen of same tumor asin A
shows heterogeneous tumor
components {arowheads).

C, Photomicrograph shows that
spacimen is composed of solid
sheets of uniform round cells

with large and coarse chroma-

tin. {H and E, 3200}

tients, and globular and nodular enhancement
occurred at the lesion center in 44.4%. These
two patterns of enhancement were characteris-
tic of intermediate- or high-grade tumors.
Round cell components were reported to be lo-
cated at the peripheries of lobules; adjacent to
fibrous septa extending through the tumor; and
surrounding large vessels, particularly in tu-
mors with only a small amount of round cell
components [7, 8]. Thus, these two enhance-
ment patterns may be reliable imaging find-
ings for detecting round cell components
within tumors. In one study, despite a small
sample size, researchers showed that patients
(n = 5) who initially had a tumnor with 5% or
greater round cell components had a signifi-
cantly higher incidence of metastasis or death
from disease than those (n = 7) who initially
had a tumor with less than 5% round ¢ell com-
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ponents [18]. In a study of 24 patients with
round cell components composing 25% or
more of the tumor, round cell components were
associated significantly with a lower survival
rate [19]. However, the correlation between the
quantity of round cell components and the clin-
ical outcome may depend on the difficulty in
quantifying the round cell components at tran-
sittonal areas at microscopic observation.
There was no significant difference be-
tween the risks of an adverse outcome in pa-
tients with myxoid and transitional arcas
without round cell components and those with
myxoid areas alone [19]. The pathologic vari-
ables responsible for differences among ob-
servers in identifying round cell components
are considered to be numerous and include in-
accurate criteria for tissue processing and se-
lection of the assessment area within the

spectrum of myxoid—round cell liposarcomas
[20]. Our results suggest that contrast-en-
hanced MR images can assist in detecting
round cell compenent content within the en-
tire tumor and assist in the distinction of low-
grade and of intermediate- or high-grade
myxoid-round cell liposarcomas.

In previous reports [26-29), the descriptions
of the enhancement patterns identified on MR
images included litile enhancement or a few
patterns (i.e., heterogeneous, homogeneous,
no enhancement). However, the end points se-
lected in these prior studies depended simply
on the pathologic diagnosis of “myxoid liposar-
coma,” and the investigators were unaware of
the lineage of “myxoid-round cell liposar-
coma” as a disease entity. The results of our
study are based on a definite diagnosis of myx-
oid-round cell liposarcoma, and we stress that
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TABLE 2

Tateishi et al.

Survival Time (months)

Fig. 5—Graph shows Kaplan-Meier survive! cutve according to presence (solid fina} or absence {dashed line) of pro-

MRI Findings No, (%) of Cases | 5-Year Survival Rata (%) P
Size {em) 0.10
s10 20 {55.6) 842
>10 16 (44.4) £6.8
Depth 0.26
Superficial 5{13.9) 100
Daep 31(86.1} 66.7
Contour 027
Regular 26(72.2) N2
leregular 10{27.8) 625
Lobulation 019
Absent 20(55.6) 59.8
Prasent 16{44.4) 85.2
Thin septa 0.02
Absent 5{13.9) 26.7
Present 31(86.1) 1
Thick septa . 047
Absent 26722 6.7
Present 10{27.8) 723
| Tumor capsule ) <00
Absent 13{36.1) 16.6
Present 23 (63.9} 83.1
Pronounced enhancement <001
Absent 14(38.9) 100
Present 22(61.1} 54.9
Globular and nodular enhancemant 0.91
Absent 20 {55.8) 784
Present 16 {44.4) 66.8
High-intensity signal pattern on
Absent 211(58.3) 724
Present 15{41.7} 69.1
*Log-rank test.
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nounced enhancement on contrast-enhanced MR images for 36 patients with myxoid—round cefl liposarcomas.
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the presence of globular and nodular or pro-
nounced enhancement identified on MRI is a -
finding suggestive of intermediate- or high-
grade tumor and reflects the amount of round
cell components in the tumor, which strongly
affects patient outcome.

The presence of linear or amorphous hyper-
intense foci behaving like fatty tissue on T1-
weighted MR images has been reported tobe a
pattern suggestive of myxoid liposarcoma [27).
My=oid-round cell liposarcoma often consists
of multiple histologic subtypes in the same le-
sion. We observed a high-intensity signal pat-
tern in 15 low-grade tumors, and this finding
was consistent with immature fatty tissue or the
fat components of the tamors. Immatre spin-
dle cells lacking obvious fat genesis may be
seen mext to multivacuolated lipoblasts. Al-
though MRI is sensitive enough to detect
minute fat deposits or immature fatty compo-
nents, our univariate analysis showed no signif-
icant association between high-intensity signal
pattemn on MR images and survival [28, 29].

In summary, the spectrum of MRI findings
in myxoid-round cell posarcomas is contin-
uous. MRI findings can assist in the distinc-
tion between low-grade and intermediate~ or
high-grade myxoid-round cell liposarcomas.
MRI findings that favored a diagnosis of inter-
mediate- or high-grade tumor included large
(> 10 cm) size of tumor, deeply sitvated tu-
mor, tumor possessing irregular contours, ab-
sence of lobulation, absence of a tumor
capsule, absence of thin septa, presence of
thick septa, high-intensity signal pattern, pro-
nounced enhancerpent, and globular and nod-
ular enhancement. The presence of thin septa
or a tumor capsule indicates low-grade turnor.
Imaging features associated with overall sur-
vival were thin septa, a mumor capsule, and
pronounced enhancement. Multivariate analy-
sis showed that pronounced enhancement on
MRI1 is the most significant factor in predict-
ing an adverse prognosis for patients with
myxoid—round cell liposarcoma.
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5. SRT (Stereotactic Radiotherapy)

51 @RL&IEC

FEri4t4RRR 4t (Stereotactic frradiation ; STI) &
i1, EEHHEMATEBREANEIC LN TOL
FIEHENTWE, T4 5 Narrow beam % f\»
Tﬁi%%¢@t%#étéﬁﬁ®5%.®ﬁ%&%
VI FNICEH SN ERRICBVTENPLEEE
WEAILBSDLVAFLTHES L, OERBFER
et BuiFiE, FrutHRAEERRLAvHE
THaHZE, QRHERE OB POHED Lram A
ThaI b, QEMPLALTLEREREEROC
b, Eviof &bk THERE STV A,
EEORIHSER IR L, BRI M O L H S
U BRSO ORBREEHRE L PS4
BRTHLD, BB, Ve rA4 7R
X N2 1 TR 5 SR FE#T 04 (Stereotactic ra-
diosurgery | SRS) ¥. SMHIM4HT 5 B IR iGM
{Stereotactic radiotherapy ; SRT) i=E§i %15, SRS
OBAHT & 4 5T 5 D Lars Leksell b0, GH K
AU S IUSH I B L TR EMEA EAh B 1
EESHTREGLY LWARRTHL, —H T,
SRT (3 FHEBEsH X b it (=EFAMOHE
WE /MBS OGEGE) AT LS, MREY
£ LOUBEFRELTVWE, 1ERELRIERL
VOERAY Y a— VANER & 0 BRI TR
Tha, HEHNSRS LW EETWHHMHN, 8T E
THATEMBESHOADIZILENTVDS, XRT
X, SRT oW TR EMETEL L
VEIRIE RIS,

5.2 MEHGEMR LY & ERMEEER

MR X2 FEIE DNA QZEHPITEE LS
LTWE, ETFWE AT 2 HF & BUIG LEER
FhikHt s, COSEZRTFMNDNAOKRTFYE

BEmEE LWL TOR R RS Y (EREA). ZK

WFIREFEOKRFFLRGL, KEEEQTEFIZEY
‘5 h LR L DNA LHRIET S (BIEER). 185
s EEMEOMECABICHEESNLD DNATS
395, BEEMSESMRTHAETIOHL, EF
TR TR L v C L2 S RER M of a0—2
LEnd, Thbb, 15~ 3Gy BEORIMKME
FEATLAEES, UL DNADY A- VR IETANR

HEET A, EEAISETEY. BLELL
MR, SREAIHRETARERTILEN A bR
T, BECAME BT HRERELT
. FEBEMIC S5 A TSN T Bl
MM B0 L LANMNURERSRIFLERERE S
Twb, L L, #FET2 ) A2 BROBITGESM
Ik Y EIG R s, THFRTL LY ORIERRE
At s b LMo Ty, By F
WE 4T HiLT & /- ¥, Linear-Quadratic model (LQ
model) IZ BT BSE L EMEHHRIL, —KaY

 (linear) 1%k XkEy (quadratic) E¥E B L UHIEK

LhEBASNE, S5, EMENPREHRTIE
g9k LTHEA X412 biological effective dose (BED)
2AVAIEILLY Y, B0 E - FEIREOER
KO TRETH D, FERE0EEI3RITRME
A1ALETHSEEEABESELONLNOT, BED

=D (1+d&{a+3)). D=HMRE, d=1EREL

FMEND, a/ffHIZE« QA BEORECES

OETHY ., FEROISHBEESNA TS, ERWMER

ORURIED o/gEIRAE (, BHELIL | BHRED
kA BiCEHTHRFELEE SN, —F, EFEHM
o BIERIEO target cells 137 FIRBAT P 12 6 B4 (re-
population) $ % f= b, RN OERIBMERICTE
Wta, SHRGER 1 AREL)OSHRENTOR
EOHBEERET S, BERERMRELED o/ I
S, BRURKEN 1 BEEOKE 2IHTIHRE
HitedREIEELEWE 51 b, PHEMERTIR
EERHORNERLES o+ 2EFEDR (early
effect) =2V Tt a/2 i 100Gy AT L 84, BR
MR (late effect) (2DWT It a/p flilL 2Gy BT i&AS
Buwbhal 8w, SRS L% 1EMEN10
Gy ¥*BALBMRERILBVT, 2OLHILEFIL
OEEIBLTHRGEOSLEZATIES DA I
TRZ ST FANLwid, SOEFLIZLY SRS
& SRT DIGHREYEMHEHH L STV D,
BIA6 2L ZHRE IR, SRS BT ABGIGT
OESHEEN20Gy ThHo 12156, 10 2Gy HEES
BIEBATIIME T 5 L ERAMO R RIGL I ¥
BIEHEME (early effect) 12DV Tita/p=10 %M
Wi 50Gy Y, EREREE (late effect) (22w
T alp=2%A\VD L1I0GyEH L LD, SRSTH
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#i58 SRT (Stereotactic Radiotherapy)

751 Larson &IC & 3MROWE EFIRANERL Y A LERTEMRR

Category Pattern b KERAEE AR AR
Late-responding target embedded | EEIREIIENML BB E L EEHS
Category A | within late-responding normal tis- [ IZ3EIZANAAT AVM ARIHEOIRE CRASE
sue HE Ehi
Cat B Late-responding target surrounded | EESYREE & IEHHLE Meningloma. FRRE R LA
©80TY | 1y late-responding normal tissue DR ERI A g BBt AT R
Early-responding target embedded | #E89MRZ & M Low srade FORECDETR
Gategory C | within lateTesponding normal tis-| DHFTEH | OV B | R L MO
sue CYIOMA | g past X LD
Cat D Early-responding target surrounded | FEA9RYE & E WAL | Metastatic | SREMEICHRPLL
egory by late-responding normal tissue | DM T3 L ELAYEANY | brain tumor R A AIET BE

a2 ~3mmy B CRBESH LIs CyRECRE
KETT2E LT 60Gy ML LD, TOfEIC
B ) A ZERERE 2 2 WEASRT EAEET L LM
BT b, ’

AL OIS &Y A s BROAEORRIZL
WEEMLE RS V- LERBLTWE Y Thb
B, YA BT 26y OHEEFEBEHNT 60Gy
Bt L7 3B S0 eenrly effect T ERL, TREEETS
BEAFr =Nt LT4FELUED, 69Gy X TH,
681Gy X9, b1CGy X 12@ L ERERL TV 5. &
PR BCIGEETAEEHBOBELRET LD
ICEEAHE R R AE S K DAt AR SEIES T 60
Gy BEORHMTbIRTWEY, IhiRETLH
Ry Va—ibELTI2HFE LD, 376Gy X 12 [,
3.1Gy X 16 |, 29Gy X 18 AL LERTLTWA,
SRT =BT A BSR4 & 2 —id, £ model HFEIL
LI LBLTEGEREMNLERIETS L,

Tokuue & {3 SRT MM TiEH L. 1 £ LOZAME
7o EBRALE 64 fl, HEREFAL . ER
PERIRE R 10 FIOETSOFI L BT L 3R ERICZ R
BIEHEELTWDY, 2fIIF 4 BRTH D, 3
12 GULRTFRERT, | FRERREFFICERL
Tyvifz, BHFEAIREVESN dom) BIF1ER
BHEVESR (756Gy) CHERGEHUERLTWSC
ERERLTVWE, BEbhbIUIEE 6Gy X TH.,
BRI EATAR S WA LR PR &) A 2
ARLTWAEE4Gy X IB3ADERAy Va— L ¥
HnwTwd, COATFr Vo=l AESEEEED
BEREhoRE L RE0 2% ThHh, 20
EERIZTED Tl vy,

ST BV THICRFT T < ERER L LTH,
Bt e BB O BB CHBEELEVWIE

EhH s, BEEAREBEHEEIGEAHMELS, SHIR
FHic X b EREABL AT (L S hiudisM EIAR
LA EREEAINGEN L ERT S LEEELY
EBT5LENELT %o

5.3 MHHOREEERBPEMIH L) & B
HEDBIR

Latson S EMRARBHONRE 2 EREE, £
OREATHEICLIIR7EA QL) EHELTVE Y,
Larson & 43 glioblastoma % category D 273 L 724
glioblastoma T EHEOREMERIZEHD . £OH
CRBEAIATEET A L E A bR, Category C I
FTRE LV NS S, Category A TRFEEE
I MBI SN D A a/p fH b IEWARHE L [F
BHTHY, Category B TRIFHIEIZUEMIC X H BED
METTH70, MECRIEBRFSOFHER YA
BENEETIBEL RO LELLIRD,
Category C & X U Category D TI3RED a/ffE= 10
ThY SEBATIZL b BED 2*ER L, $HiZ Category
DTREBSHREIMATE B L L ) SRTOF AN
EEXHRTV A,

54 ¥EEEHR

STI TG Y A7 LOEREY (accuracy) LHE
{preciseness) #METHY ., Y AF 4L LT Quality
assurance (QA) #*EFr &hb?, Thbt, HE

" OB ESXRTAINCED B localization, BEDEBEE

ERCEET 5 alignment. 3 X UHE/EEHE & 3HE
—H L7483 %47 5 dose delivery Td 5,

SRT OHEREM 7 V-2 OEHIMEELY ., £
WA HELS S E S TR S NATHERGS AT
LATAREATVE, KBNS - s v ERAL

T




e RFoRHRIER

S UFHATVATLLEN—OTHE, 70T
KB THBEENEEYAFARY, L P TL— R
N—hFAXYAT L ERERT LS -V a v Elld
bV ATFLATH D, LEKEREETH/ M b
sL— 1 REATAZEICL Y, BRERAY FY VY
LEELBELFEORELE TS, SRS IZLEX
L SRT CHRIERMM+BLTO QAR LEETEL
O, BEELETH L, :

Mgt {8 O ST AN OTEL STI 24N EEL
WEGHLH, SRT Tid, YATFALALLTOQANL
DL LD, WENIM EE L— R0 BAHREA I
A SRTE2fAI b inln, HEEEVATLD
BEMYETH M ETFHMAIRIEE 25,

55 MEMHRE

P E) BRIk 2 ¥ (Arteriovenous malformation ;
AVM) DG EAT R AT & L 12, STIAMETT &
N2, STLIXFEH ORI T b HBHREITIER

CEZEVIFIENS Y, ELMERL 2 ~3E T80

~90% kM, LALMESI THEEEL, K&
RIRE OGS CI MM PREE  EOBIFR PRI L
b, AERCEERICHL TRFEOKE SCRE
A5 L Twd EFEL LN TV S, Flickinger G2 X
2L 3Bl EFOERLS ~ LIEEOMITHEERLE
73%. MR L 86% NHAEETH - L BELTWE Y,
CORETRETEREITICE ) AERESNEIIHE
REFE LTRSS {p < 0.0001), doseresponse
PEASTEESRTeE, BEAO) R 7ML TIEFR
B S B - IR B C 2 D v 7z Spetzler's grading sys-
tem At D, KX S LB (eloquent area), HEiAFAR
ORBICIWEELTEY., STIRBWTHBE LS
NTVE P, SRSIZ X 2 AVM ERZEOHE T KH
L. Rickinger & & Postradiosurgery injury expres-
sion (PIE) score 3 & U Significant Postradiosurgery
Tinjury Expression (SPIE) score # £8& L T2 %
B REERE - MR TORSELNRE
HEMELLILEEELTWS (F752), 184
Lok bEWTH N Pk, ZRE, WKOSRSIZLS
RSO ) A 7 BN EARENTWS, GRAE
RS ARCEMI X VB R ERMLETH D,

SRT AT EIBATIC X D AR R DTS TR
#L. SRSTIRYAZFHVEHE SN EF L &
RENZEFI LR S TwE, Bllbick b
LB EAERERREOES, ORENKREVEE (26
emdHiWit10ce ¥BA5), ORMBBIIEELTY

$%752 Flickinger 52 & % AVM (333 % SRS ARAD
location-risk score

i PIE score | SPIE score
Frontal 1 0.00
Temporal 2 1.89
Intraventricular 4 3.72
Parietal 2 4,83
Cerebellar 2 4.87
Corpus callosum 4 6.59
Occipital 3 6.04
Medulla 4 6.56
Thalamus 4 7.71
Basal ganglia 3 8.01
Pons / midbrain 4 10.00

PIE = Postradiosurgery linjury Expression score.
SPIE = Significant Postradiosurgery Iinjury Expression score

S eloquentareatz b 2B &, QEBREHNIEL
WREBBOSSILAWSRTWE ™, AVM OERIC
BiF 5 STI DN RMRRF ORI A BIELTHT
Hh, SREOEDTEVEROA L WIEROFEILOL
HOEHIHHET LN TS,

5.6 FRRMEMELE

BRMBEEECBVWTRLEROSVHEREICH

LTk, STIOEHEMEF ST L AFETCHEALRTY
s SRR OFREACKRE TR, BFTE
BMENWI ENREEATEY, ARIEERY £
STI = & 2 BMBBEARE STV D, STHIFIR
ooy, Fcr ol o TN A A DI ik Aol PR PAdE ] 1
EAMTEETH Y EEFHOAELEEWT L ARES
BunEEFLbND, 2 5i2SRT ik, BAHREDFEOIC
BETRLOm EABF S LSS, SAREEREERIC
IOEBRSNALENS LD, BB L ES
HEERECEENRE S, SRSl rORIRsh
S TFHRAFECE L TYWATREEMS b ¥,
STI DEH RT3 513 TS AR S L/
KRB L A HEAYETH B Glioblastoma
¥} 1= Radiation Therapy Oncology Group (RTOG}HZ
v T 67 % 1t 72 chemoradiation (60 Gy/30Fr +
BCNU) + SRS (\EEFEz & 1 15 ~ 24Gy) AHE LA
£2(RTOGY305)%°, chemoradiation(50Gy/25Fr +BCNU)
+ SRT boost (EEEIZLH 5T/ 7Gy X4) OF
I #3588 (RTOG BR-0023) O BMEMROMRITIZLY
ERLERIEIIH T A STI ORI 2WTH L mA
HHFENhD,

EAISAEIY Larson b OS5 ET category B £ & T2
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HEBETHY, SRS DFENAERBSAIHE SNT
Ve B ¥, Flickinger & 2 & 3 & 10 £ F/ATHI 34
032% EME XN THEY Y, EXHLERNTENHER
A E IR NE S SIERAT I X ) R EEELER IC BV
T, FHIRDITEEMEMRESNTWE Y, LA
L. 4k EFORTEDE £ O BABARE L2 41 3 5 SRS OHET
i3, 19 » FOZAHBI-BWTHMEET 0MEN S
Gy T AZE L 1R 17 B 4 BICHAEE R BB Ty
27, | EREMANERE NS AEELBT TS
BrviiEHban ™, GRS LAEET 2
&L SRT AHRRT S B,

FEARATREM o0t L CIE SRS 12 & 2 RIF L AL
ABEENTHEY, ENOEAREER CRIEER

FELLBEDOLWENEMNNBBTHo L LERE

ERTwa™,

5 EEOIERERTFRRIMERE 9%, =T
73%. BH51%TH oo WEDY A—VIZIF 1EIR
BABHSL2MBEORSHEHETLILWIEEDLD
h, O EXNERE, BHETOVA O
HEBMELTSRT#E FETLMRTHREENT
VE A, RELHERAS Yo —MIAELL Ty,

TEMAIRAE OFATRER T T o SR L b 81
L AEFEORECHME L 22, HiERPORS

OBHRUEALHITLL, THRAFLBRONLENTH

FHAB OBMAEE L 2N TVE ™, RILE S EER
HOGSRIMBREMERE L & 0 . WEHEROHE
IGIEIRLN A, B DR TIRMFHEEITE LT2Gy
X 25 B AR FEEHIGER ERLTWEAL, bitb
AR\ HRE AR ORERE L BE LTSRT %
AL TWwS, Mitsumori & i3 48 FlO T EEIRED G
fEERE SRS (18F0) & SRT (20 41) THERHL
T3 Y, AV EAEOER{LICE LK SRS
86 2 B2 L. SRT 18 » B& SRTHTHMEELT
Bh, EHZORPAIMEIL SRS 100% (24 L SRT
853% THo7z. LA LPHEBAEROEBERO LV
FE BT 5 & 34 TSRS 722%4I4F L SRT 100% T
Hotle SRTHCEEANBETH -/ L LY SRT
RIERLTD,

5.7 $RIEIERIAES :
EEAEEEREILARCOELRERO—2TH
Britiz, BMOEEI L 2 MEREMRBET D,
FEREDQULY*EL(ETEEIFERN—D LS,
SEFSMERERT 0 & {1 IAREANE TR BE S0 iE R
A4 { CT 2 MRIIZE B )b S WEBEIC R

ENBTELEVWAD . STINIWERERo TV,
e 0GRz, 21608 L FHomi e sER
HOBP LY, FORROSHM L RUMITMT S
s F T I TV A, RTOG (Radiation
Therapy Oncology Group} Tit, FH#EIGE &bl
1~ 3EOEBHEEEE LT, 2B E £l
B+ SRS D 3B HO T ¥ ¥ L{LHBME R % 1T o 12
(RTOG9508)™, 2EnEFHIM O RMiid 28R
.77 Avs&fi+ SRS 65 » BLAEEEZR RO LA
7o LAL. 1EOESII 2B 49 Bl L T,
£hi+ SRS HA65 » ATH ol 60 ABETH
KPS th ¥ - #tikdl e b £ MYt 27% 2o L&l +
SRS 43% & SRS BFRABVBEN Cho oL HELTY
%, BB, EEAOHRFELREFREAZLY
DERMNFEE LTHA SN TS 23 Flickinger 513
SREEAH X D ERRRERRmET A A FER 0T
ERbAbE8hwE LY, Sneed &3 ERHSTHEBELY
BICERENRRLABICSRBREaNTs L
IS LT3 ¥, EARRE R 2 A5
EHLITEHIAEMALTIHE, LERBITEOERICD
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Abstract Purpose: Previously, we conducted a nation-
wide survey of primary central nervous system lym-
phoma (PCNSL) treatéd between 1985 and 1994 in
Japan. In the present study, we conducted further

investigations of PCNSL patients treated between 1995

and 1999 to clarify possible changes with time in the
clinical features, treatment, and outcome of this discase.
Methods: Thirteen Japanese institutions were surveyed,
and data on 101 patients with histologically-confirmed
PCNSL were collectéd. These data were compared with
those of 167 patients treated at the same institutions
_ between 1985 and 1994. Results: Regarding patient and
~ tumor characteristics, the proportion of patients with
good performance status (PS) was significantly higher in
the group treated during 1995-1999 than in that treated
during 1985-1994, but othér characteristics were not
significantly different. Regarding trcatment, . more
patients in the more recent period (66%) received sys-
temic chemotherapy than those in the preceding period
(53%; P = 0.049). For all patients, including those who
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did not complete radiotherapy, the- median survival time

-was 17 months and 30 months ‘in patients treated

between 1985 and 1994 and those treated between 1995
and 1999, respectively, and the 5-year survival rate was

15% versus 31% (P = 0.0003). In both patient groups,
higher age and tumor multiplicity were associated with
poor. prognosis in ‘multivariate analysis. In patients
treated between 1995 and 1999, those who received
systemic chemotherapy showed significantly better -
prognosis than those who did not (P = 0.0049), but the
difference was not significant in multivariate analysis (P
= 0.23). Conclusions: The high survival rates observed
in the present survey are comparable with those of recent
prospective studies employing intensive chemoradio- .
therapy. The improvement in prognosis appeared to
result, at least in part, from the increase in the propor-
tion of patients with better PS. Since the clinical feature
and treatment outcome of patients with PCNSL can
thus change with the era, historical control data should
not be used in comparing different treatment modalitics.

Keywords Brain neoplasm - Lymphoma - Primary CNS.
Iymphoma - Radiotherapy - Chemotherapy

Primary central nervous system lymphoma (PCNSL)is - -
increasing and is becoming one of the most important
tumors in neuro-oncology. Radiation therapy has been’
the standard treatment for PCNSL until recently, but
the outcome of patients treated by radiation alone has
not necessarily been satisfactory (Shibamoto et al. 1990;
Reni et al. 1997; Hayabuchi et al. 1998; Nelson 1999).
More recently, the use of high-dose methotrexate
{(MTX)-containing chemotherapy before radiation
appeared to have gained some success in obtaining
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long-term survival (Glass et al. 1994; Blay et al. 1998;

-Brada et al. 1998; Abrey ¢t al. 2000; Ferreri et al. 2000;
’Brien et al. 2000; Reni et al. 2001; Bessel et al. 2001;
Caldoni & Aebi 2002; DeAngelis et al. 2002). However,
there has ‘been no randomized trial suggesting the
superiority of the combined modality treatment over
radiation therapy alone, and a recent study by a German
group suggested a high rate of progressive disease during
treatment with 6 courses of 8 g/m” of MTX (Herrlinger
et al. 2002). Therefore, the benefit of high-dose MTX
appears to remain uncertain. Since the clinical features
of PCNSL appear to be changing with time, it may not
be reasonable to consider that combined MTX-con-
taining chemotherapy and radiation is superior to radi-
ation alone, by comparing the results of combined
treatment with the historical control data in patients
treated by radiation therapy alone.

Previously, Hayabuchi et al. (Hayabuchi et al 1998)
conducted a nationwide survey of PCNSL in Japan
treated between 1985 and 1994. The findings on 466
patients were previously published. Considering the
increasing. importance of this disease, we organized a
research group consisting of 13 institutions to carry out
both retrospective and prospective studies on PCNSL.
As a first study of this group, we collected data on
PCNSL patients treated between 1995 and 1999 at these
institutions. In addition to analyzing these data on 101
patients, we compared the data with those on 167
patients from the previous survey treated between 1985

and 1994 at the same institutions, to investigate changes

in the clinical feature, treatment modahty, and outcome
between these eras.

Materials and methods

Subjects of the present survey were patients with histologically-
proven PCNSL who received radiation therapy between 1995 and
1999. Those who did not complete the planned radiotherapy were

Table 1 Patient, tumor, and treatment characteristics

included. Clinical characteristics, treatment and prognosis of each
patient shown in the Results section were asked using a detailed
questionnaire. Data on 101 patients were collected from 13 insti-
tutions, For comparison, data on 167 patients treated in the pre-
ceding 10 years, i.c., between 1985 and 1994, at the same
institutions were obtained from the data source of the previous
nationwide survey (Hayabuchi et al. 1998) and were analyzed. Data
regarding tumor size {maximum diameter at diagnosis and before
radiation therapy) was asked for in the present survey, which had
not been done in the previous survey. As often happens with such a
survey, a number of the items were unanswered by the investiga-.
tors, Various chemotherapy regimens had been used, and were
categorized as follows: (A) cyclophosphamide, vincristine, and
predaisclone (COP) or COP plus doxorubicin (CHOP/VEPA); ®8)
intravenous methotrexate (MTX) alone or MTX-~containing regi-
mens, The drugs included in regimen A had often been used in
combination with MTX, and such regimens were categorized into
this group; (C) cytarabine plus procarbazine; (D) nitrosourea-
containing regimens. Some of the drugs in regimen A had been
used in combination with nitrosoureas, and such regimens were
included in this group. When MTX had been used in combination,
the regimen was categorized into group B; (E) cisplatin plus
etoposide; and (F) Single use or combination of miscellaneous
other agents not included in the above groups. For analysis of
treatment results, regimens C-F were grouped together. Differences
in patient, tumor, and treatment characteristics between groups
were examined by Fisher’s exact test,

Survival rates were calculated from the date of starting radio- -

therapy using the Kaplan-Meier method, and differences in pairs of

survival curves were examined by the logrank test. Multivariate
analysis of prognostic factors was carried out using the Cox pro-
portional hazards model, In doing multivariate analysis, patients
were divided into two groups, and all the parameters were entered
as dichotomous variables. All statistical analyses were carried out
using a computer program, Stat View Version 5 (SAS mstltute
Cary, NC, USA).

Results

Table 1 shows patient, tumor, and treatment charac-
teristics in the two groups treated between 1985 and
1994 and between 1995 and 1999. There were more
patients with better WHO performance status {(PS) score
in the group treated between 1995 and 1999 than in the

Characteristic 1985-1994 1995-1999 P
Gender Male/female © 97170 67/34 0.20
Age (years) < 60fz 60 83/84 53/48 071
Median (range) 60 (15-84) - 59(15-84) ‘
Performance status 0-2/3,4 69/95 - 60/41 0.0078
Lactate dehydrogenase Normal/high 49/34 50/30" 0.75
B symptor Yes/no 16/133 . 11481 .0.83
Phenotype . BT 75/8 79/6 0.59
Tumor number - . Single/multiple 103/63 56/43 0.44
Maximum tumor dlameter At diagnosis - 3(1.5-9)
Median (range) (cin) Before radiation - 309 .
Radiotherapy Completed/not completed 158/9 97/4 0.77
Radiation field Whole brain/partial brain 146/21 92/9 . 043
Spinal radiation Yes/no 15152 - 4/97 0.15.
- Total dose (Gy) < 50/250 54113 28{73 0.49
Median (range) 50 (2-10) 50 (6-80) .
Whole-brain dose (Gy) <40/240 70497 42/59 1.0
. Median (range) 40 (0-54) 40 (0-60)
Chemotherapy - Yes / no 65/34 0.049

78/70



Table 2 Chemotherapy regimens (COP cyclophosphamide, vin-
ctistine and prednisone, CHOP/VEPA COP plus doxorubicin)

Regimen ° 1985-1994 1995-1999
COP, CHOP/VEPA 35 (45%) 25 (38%)
Methotrexate-containing regimens 18 23%) 27 (42%)
Cytarabine and procarbazine ¢ 7 (11%)
Nitrosourea-containing regimens 13 (17%) 2 (3%)
Cisplatin and etoposide 8 (10%) - 4 (6%)
Miscellaneous drugs 4 (5%) 0

group treated in the preceding 10 years, but the other
patient and tumor characteristics did not differ signifi-
cantly between the two groups. Radiotherapy charac-
teristics were similar between the two groups. During
both study periods, more than 85% of the patients were
. treated with whole-brain irradiation with or without
focal boost, and the median total and whole brain doses
were 50 Gy and 40 Gy, respectively. Whole spinal irra-
diation was employed in less than 10% of the patients.
On the other hand, more patients seen between 1995 and
1999 received systemic chemotherapy than those seen
between 1985 and 1994 (66% vs 53%, P = (.049).

Table 2 shows chemotherapy regimens used in the two-

groups, The use of MTX-containing regimens appeared
. to be increasing recently. However, a high dose of MTX
(>2 g/m? per administration) was used in only 14 pa-
tients (14% of all patients) treated between 1995 and

1999. :

- Figure 1 shows overall survival curves for all patients
in the two groups. Patients in the present survey had
significantly better survival rates than those in the pre-
vious survey (P = 0.0003); median survival time was 30
vs 17 months, and the 3-year survival rate was 46% vs
24%. The S5-year survival was 31% and 15%, respec-
tively. Table 3 summarizes survival data in the two
groups according to potential prognostic factors. In
both study periods; patients with ages <60 years, PS (-
2, or a single tumor showed significantly higher survival
rates. Patients with normal lactate dehydrogenase
(LDH) levels or without B symptom had better prog-
noses than those with high LDH level or with B symp-
tom, respectively, in the group treated between 1995 and
1999, but not in those treated during 1985-1994.

To analyze the influence of treatment-related factors

on outcome, patients who did not complete radiother- .

apy (and died soon) were excluded. In patients treated
between 1985 and 1994, those who received partial-brain
radiation, spinal radiation, of whole-brain dose <40 Gy
showed better prognoses, but these phenomena were not
observed in patients treated between 1995 and 1999,
Figure 2 shows survival curves according to the treat-
ment modality, ie., radiation alone vs radiation plus
chemotherapy. In patients treated between 1985 and
1994, the two groups showed similar prognoses. In pa-
tients treated between 1995 and 1999, however, those

" who received radiation plus chemotherapy showed

significantly better survival than those who received
radiation alone. Among these patients, 61% of the
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Fig. 1 Survival curves for patients with primary
system lymphoma treated between 1985 and 1994 (- - -e- - -) and for
those treated between 1995 and 1999 ( O ). The
_difference was significant (P = 0.0003)

central nervous

patients who received radiochemotherapy were younger
than 60 years, but 39% of those treated with radiation

“alone were younger than 60 years (P = 0.050). Similarly,

64% of the patients who received radiochemotherapy
had a PS (-2, but 55% of those treated with radiation
had a PS 0-2 (P = 0.50). Figure 3 shows survival curves
according to the chemotherapy regimens. In patients
treated between 1985 and 1994, there was no significant
difference in survival curves according to the regimens.
On the other hand, there was an overdll difference
in those treated between 1995 and 1999 (P = 0.018).
Patients receiving MTX-containing regimens showed
better survival than those treated with CHOP/VEPA or
COP (P = 0.0071). -

Multivariate analyses were performed for potential
prognostic.factors, which were significant in univariate
analyses (Table 4). Factors concerning the radiation
field and spinal radiation were not included because of
the small number of patients in one of the groups. In
both patient groups treated during 1985-1994 and 1995~
1999, age and tumor number were suggested to be sig-
nificant prognostic factors. PS and LDH level did not
reach statistical significance. The radiation dose to the
whole brain and chemotherapy did not prove significant
in patients treated between 1985 and 1994, and in those
treated between 1995 and 1999, respectively.

Discussion

The most significant finding of this study appears to be
that patients treated between 1995 and 1999 showed a
significantly better prognosis than those treated between
1985 and 1994. Comparison of the patient and tumor
characteristics revealed that there were more patients
with better PS between 1995.and 1999 than between
1985 and 1994. This may be due to the earlier diagnosis
of the disease in recent years and improvement in gen-



