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Table 5. Multivaniate analyses for potential prognostic factors that were significant in univariate analysis

1995-1999 (n = 98) 2000-2004 (n = 114) 1985-2004 (n=413)
Factor e Relative Risk P Relative Risk P Relative Risk
Age (<60 vs. =60 years) 0.0028 0.40 (0.22-0.73)" 00010 0.36 (0.20-0.66) <0.0001 053 (0.41-0.68)
Performance status (0-2 vs. 3, 4) 0.016 047 (0.26-0.87) 034 0.78 (0.46-131) 012 0.82 (0.64-1.06)
B symptom (- vs. +) 0.010 0.33 (0.14-0.77) — -_ 0.18 0.75 (0.49-1.15)
Lactate dehydrogenase (normal vs. high) 0.24 0.71(0.40-1.26) 0020 0.55(0.33-091) 00001 0.61 (0.47-0.78)
Tumer number (single vs. multiple) 0.0025  0.41(0.23-0.73) — - 0.017  0.74 (0.57-0.95)
CSF dissemination (- vs. +) _ - — —_ 0.52 1.04 (0.72-1.51)
Whale-brain dose (<40 vs. =40 Gy) - — 00019 042(0.24-072) 03 0.88 (0.68-1.13)
L. chematherapy (- vs. +) 0.87 1.05(0.56-1.99) 0088 1.81(092-356) 0.69 1.06 (0.81-1.38)
MTX-containing chemotherapy (- vs. +) 0.082 2.08 (0.91-4.74) 052 1.23 (0.66-2.30) 00014 1.82 (1.26-2.63)
A CSF, Pluisd: Lv.. b MTX, meth

*Figures in parentheses are 95% confidence intervaly

ber were associated with better survival, In the group
treated during 2000-2004, lower age, normal LDH
level, and lower whole-brain dose were associared with
better survival. When all parients were combined, age,
tumor number, LDH level, and use of MTX-containing
chemotherapy were significant facrors,

Discussion

PCNSL has been increasing and is becoming an impor-
tant tumor in neuro-oncology. So, it was considered
meaningful to survey data on PCNSL in our country
every 5 years. Various changes have been noted with
regard ro parient and tumor characteristics. The rea-
son for the decrease of the proportion of male patients
to nearly 50% observed in this study is unknown, and
the phenomenon is in contrast to that observed in other
studies showing male preponderance.'* Furcher studies
will clarify wherher this trend is a universal one. The
increase of aged patients may be due to recenr berter rec-
ognition of the disease; previously, aged parients mighe
have remained undiagnosed, bur with rhe recent estab-
lishment of managing PCNSL, the proportion of aged
parients undergoing biopsy appeared ro have increased.
The recent increase in the incidence of multiple tumors is
striking; it was as high as 55% in the most recent period,
whereas it was between 30% and 40% in the two previ-
ous periods as well as in most previous reports,#1:26.27
Probably, improvement in imaging modalities and tech-
niques, including more frequent use of MRI, has con-
tributed to the improved detection of small tumors.
Regarding trearment, attempts at resection of tumors
have decreased, because it is now clear rhar surgical
resection does not contribute to improved prognosis.*
This was also suggested in the present study. No major
changes appeared to have occurred regarding radio-
therapy. Shibamoto et al.?® suggested the possible use of
partial-brain radiation for a solitary lesion, but the idea
has not yet spread nationwide. To reduce radiarion doses
by using chemotherapy has not become popular in our
country. Increased use of systemic chemotherapy, espe-
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cially MTX-based regimens, appears 1o be a worldwide
trend, and it was confirmed in the present study.

Prognosis of PCNSL. patients has certainly improved
during the last decade. The 5-year survival was 30%
in two periods: 1995-1999 and 2000-2004. However,
further improvement was not observed in the larrer
period as compared with the former period, despirte the
fact that more patients underwent MT X-containing che-
motherapy. One reason for this observation may be the
higher patient age in the newest period (median: 65 vs.
59 years). In addition, prognosis of patients undergoing
MTX-containing chemortherapy appears to be poorer in
the newest period than in the preceding period, suggest-
ing that some patients who were not necessarily expected
to benefit from MTX-conraining chemotherapy were
treated with the chemotherapy. Furthermore, parients
who did not receive MTX-containing chemorherapy
in the most recent period had poorer prognosis. This
would suggest that many patients regarded as ineligible
for MTX-containing chemotherapy were not in favor-
able conditions and had poor prognosis. As a result,
the increase of patients undergoing MTX-conraining
chemotherapy in the most recent period did not lead ro
improved survival when all patients were analyzed.

Age, PS, and rumor multiplicity are well-known prog-
nostic factors for PCNSL, 22242729 and high LDH level
and presence of B symprom or cerchrospinal fluid dis-
semination may also adversely affect prognosis,!®22.26.30
The present study with a large number of parients seen
between 1985 and 2004 suggested that age and LDH
level are the most important prognostic factors followed
by rumor number. However, rumor mulriplicity was not
associated with prognosis in the most recent series; the
increase in patients with multiple tumors might be a rea-
son for this discrepancy.

Chemotherapy is being increasingly used in the treat-
ment of PCNSL, as is some advocate deferred radiation
therapy in elderly patients.*® Since the questionnaires
were sent 1o radiation oncologists in the present study,
all patients had received radiation. To our knowledge,
however, very few patients are treated by chemotherapy
alone in Japan, and results of the present study appear



to represent the status of treatment for PCNSL in our
country. The of the patients did not differ sig-
nificantly by the radiation ficld and total dose. Partial-
brain radiation was not associated with decreased sur-
vival. Moreover, patients receiving whole-brain doses
lower than 40 Gy had better survival than those receiv-
ing higher doses; those treared with partial-brain fields
are included in the former group. Reni et al.”! reporred
that whole-brain doses of 40 Gy or higher were asso-
ciated with berrer prognosis, but later the same group
found thar they did not seem to improve prognosis.!'
The result of the present study would suggest thar the
whole-brain dose may not be imporrant, and ir is not
contradictory to the proposal made by Shibamoto et
4l.%® that partial-brain irradiation may be considered,
especially in patients with a single Jesion. With respect
to the total radiation dose, Nelson et al.*? did not find
improved survival with the use of 60 Gy versus 50 Gy.
Comparing two series of prospective studies, however,
Bessel et al.* reported thar a dose of 45 Gy appeared to
be better than 30.6 Gy. In the present study, influence of
total radiation dose was not clear when 50-Gy or higher
doses were compared with lower doses. It seems difficult
to draw any conclusions on optimal radiotherapy from
retrospective studies; prospective studies should provide
berter answers.

There have been no randomized studies showing the
benefit of chemotherapy as compared with radiation
alone. A small randomized study failed to show the effi-
cacy of CHOP chemotherapy when added to radiother-
apy.** In the present study, the effect of chemotherapy,
especially MTX-conraining chemotherapy, was sug-
gested in patients treated berween 1995 and 1999 and
between 2000 and 2004, The efféct of MT X-containing
chemotherapy was supported by multivariate analysis
of patients seen during the 20-year period. In addition,
patients receiving MTX-based regimens had better prog-
nosis than those receiving other regimens in the group
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seen during 1995-2004 with ages <70 years and PS 0-2,
The discrepancy from the results of the preceding decade
may be due to improvement of chemotherapy. Although
full details of chemotherapy regimens were not neces-
sarily reported in many parients, especially in the oldest
survey, MTX-containing regimens in the oldest period
appeared to be less intensive than those used in the more
recent periods. Another reason may be improvement
of management of patients undergoing chemotherapy.
Before 1994, MTX-conraining chemotherapy was not
popular in our country and neuro-oncologists might
not have been familiar with performing it. Shibamoro et
al.*® recently reported an improved survival for patients
undergoing radiotherapy alone in the 1990s with a
S-year survival of 18%, but in the present study, patients
undergoing MTX-based chemotherapy and radiation
had a 5-year survival of around 50% during 1995-2004,
The lack of randomized rtrials regarding the effect of
MTX-based regimens is a flaw in neuro-oncology,
bur at the present time, conducting a randomized study
of radiation versus radiochemotherapy may not be pos-
sible in view of the results of the present as well as other
phase 11 studies.

Acknowledgments

This work was supported in part by a research grant
from JASTRO. The authors wish to thank Drs. Miwako
Nomura, Jun-ichi Hiratsuka, and Yoshimi Horikawa
for valuable help in collecting data. JASTRO and CROG
authors’ affiliations are Kurume University (G.S., N.H.),
Okayama University (M.T.), Kyoto University (N.A.),
Chiba University (K.1.), Niigara University (E.T.), Kyushu
University (K.N.), Hiroshima University (M.K.), Hama-
matsu University (K.5.), Nagoya University (5.1.), Osaka
City University (M.H.), Saga University ($.T.), Nagoya
Medical Center (E.K.), and Mie University (N.L).

References

1. Panageas KS, Elkin €8, DeAngelis LM, Ben-Porat L, Abrey LE Trends in
survival from primary central nervous system lymphoma, 1975-1999
a population-based analysis. Cancer. 2005,104:2466-2472

2 DeAngelis LM, Primary central nervous system lymphoma: a curable
brain tumor. J Clin Oncol 2003,21:4471-4473

3 Batchelor T, Loeffier JS. Primary CNS lymphoma. J Clin Oncol. 2006;
24:1281-1288.

4 Nelson OF. Radiotherapy in the treatment of primary central nervous
system lymphoma (PCNSL). J col, 1999,43:241-247

5. Bessell EM. Hoang-Xuan K, Ferrerl AJ, Reni M. Primary central ner-
vous system lymphoma: biological aspects and controversies in man-
agement. Fur J Cancer. 2007,43:1141-1152.

6 Glass ), Gruber ML. Chef L. Hochberg FH. Preirradiation methatrexate
chemotherapy of primary central nervous system lymphoma long:
term outcome. | Newrosurg 1994;81-188-195

7. Rlay JY. Conroy T, Chevreau C, et al. High-dose methotrexate for
the treatment of primary cerebral lymphomas: analysis of survival

and late gic toxicity in a pective series. J Clin Oncol
. 1958,16:864-871.
B Brada M, Hjiynannakis D, Hines F, Traish D, Ashley S. Short intensive
primary ch herapy and radiatherapy in dic primary CNS

lymphoma. int | Radiat Oncol Biol Phys. 1998,40,1157-1162.

9. Fetreri AIM, Reni M, Villa E Therapeutic management of primary
central nervous system lymphoma. lessons from prospective trials,
Ann Oncol. 2000;11:927-937.

10, Abrey LE, Yahalom J, DeAngelis LM. Treatment for primary CNS lym-
phoma: the next step. J Clhin Oncol, 2000;18:3144-3150

11, Reni M, Ferreri Al, Guha-Thakurta N, et al. Climical relevance of con-
solidation radiotherapy and other main therapeutic issues in primary
central nervous system lymphomas treated with upfront high-dose
MTX. Int J Radiat Oncol Biol Phys. 2001,51:419-425

NEURD-ONCOLOBY + AuGusST 2008 567



Shibamato et al.. Primary CNS lymphoma in Japan

12

13.

15

18.

2

22

23

568

. Mathew BS, Carson KA, G

DeAngelis LM, Seiferheld W, Schold 5C, Fisher B, Schultz € Combi-
nation chemotherapy and rad py for primary central nervous
system lymphoma. Radiation Therapy Oncology Group study 93-10
4 Clin Oneol 2002:204643-4648

Bessel EM, Graus . Lopez-Guillermo A, et al. Primary non-Hodgkin's
lymphoma af the CNS treated with CHOD/BVAM or BVAM chemo-
therapy before radiotherapy: long-term survival and prognostic fac-
tors. Int | Radiat Oncal Biol Phys. 2004,59:501-508.

O'Brien PC, Roos DE, Pratt G, et al. Combined-modality therapy for
primary central nervous system lymphoma: long-term data fram a
Phase || multicenter study (Trans-Tasman Radiation Ol:imlagy Group).
Int ) Radiat Oncol Biol Phys. 2006,64 408-413

Laack NN, Baliman KV, Brown PB, O'Neill BP. Whole-brain radio-
therapy and high-dose methylpred for elderly p with
primary central nervous system lymphoma. results of North Central
Cancer Treatment Group (NCCTG) 96.73-51. int J Radiat Oncol Biol
Phys. 2006,651429-1439.

Gavrilovic [T, Hormigo A, Yahalom J, DeAngelis LM. Abrey LE. Long-
term fallow-up of high-dose methotrexate-based therapy with and

without whole brain ir for newly diag d primary CNS
lymphoma. J Clin Oncol. 2006,24:4570-4574.
Kiewe P, Loddenkemper C, / los |, R M. Thiel E,

Korfel A. High-dose methotrexate is beneficial in parenchymal brain
masses of uncertain origin suspicious for primary CNS lymphoma
Neuro-oncol. 20079 96-102
Herrlinger U, kKuker W, Uhl M, et al. NOA-03 trial of high-dose meth-
otrexate in primary central nervous system lymphoma: final report,
Ann Neurol. 2005.57:843-847.
Shenkier TN, Vioss N, Chhanabhal M, et al. The of primary
central nervous system lymp in 122 p patients:
a population-based study of successively treated cohorts from the
British Colombia Cancer Agency. Cancer, 2005;103:1008-1017
SA. Initial resg to g
ticoids: a ially imp p factor in patients with pri-
mary CNS lymphoma. Cancer. 2006,106 383387
tmians PM, Kluin-Nel HC, Haaxma:Reiche H, et al High-dose
b based chematherapy followed by lidating radio-
therapy in non-AIDS-related primary central nervous system Tyt

5.

6

28

29,

30.

31

33

34

K T, ik

T. Shibs

to ¥, et al Results of primary central
nefvaus system lymph, treated by rad and PY:
retrospective analysis of twelve institutions in the Tokai district in
Japan, 1995-1999. Radiat Med 200624 9-16
Shibamato ¥, Sasal K, Oya N, Hiracka M Systemic chemaotherapy
with istine, cyclophosph de, di bicin and prednisol
fallowing radictherapy for primary central nervous system lymphoma
aphase |l study. } Newrooncol. 1999,42:161-167
Ferren AJM, Blay IY. Reni M, et al. Prognastic scoring system for pri-
miary CNS lympt : the International E: dal Lymphoma Study
Group experignce. / Clin Oncol. 2003,21:266-272.
Corry J, Smith JG, Wirth A, Quong G, Liew KH. Primary central
system lymp age and perfs i
treatment modality. Int J Radiat Oncol Biof Phys. 1998.41 615-620

hit Y. Hayabuchi N, Hi ka J, et al. Is whole-brain irra-
diation necessary for primary central nervous system lymphoma?
Patterns of recurrence following partial-brain irradiation, Cancer.
2003,97.128-133. :
Abrey LE, Ben-Porat L, Panageas K5, et al. Primary central nervous
system lymph the M | Sloan-K, ing Cancer Center
prognostic model. J Clin Oncol. 2006,24,5711-5715.
Shib ¥, Oging H, H M, etal Results of radiation mong-
therapy for primary central nervous system lymphoma in the 1990s.
Int ] Radiat Oncol Biol Phys. 2005,62:809-813
Reni M, Ferreri AJM, Garancini MP, Villa E Th, p t
of primary central nervous system lymph n P
patients. results of a critical review of the literature. Ann Oncal.
1997,8:227-234,

than

. Nelson DF, Martz KL. Bonner H, et al Non-Hodgkin's lymphoma of the

brain: can high dose, large volume radiation therapy improve survival?
Report on a prospective trial by the Radiation Therapy Oncology Group
(RTGG): RTOG 8315 Int | Radiat Oncel Biol Phys. 1992,23.9-17.
Bessel EM, Lopez-Guillermo A, Villa 5, et al Importance of radia-
therapy in the outcome of patients with primary CNS lymphoma:
an analysis of the CHOD/BVAM reg fal by two diff
tadiotherapy treatments. / Clin Oncol 2001:20:231-236.
Mead GM, Bleehen NM, Gregor A, et al. A Medical Research Council

European Organization for Research and Treatment of Cancer Lym-
phoma Group Phase Il Trial 20962. ) Clin Oncol. 2003,21:4483-4488,
Hayabuchl N, Shibamoto ¥, Onizuka ¥, et al. Primary central nervous
system lymp in Japan: a survey. Int J Radiat Oncol
Biol Phys. 1999.44:265-272.

Shibamoto Y, Tsuchida €, Seki K, et al. Primary central nervous sys-
tem lymphoma in Japan 1995-1999: changes from the preceding 10
years. J Cancer Res Clin Oncol, 2004;130:351-356.

NEURO-ONCOLOGY - AUGUST 2008

domized trial in patients with primary central non-Hodgkin's lym.
phoma. cerebral radiotherapy with and without cyclophosphamide,
ici L . and predni hi therapy. Cancer 2000,

o "

B89:1359-1370.



J Neurooncol (2008) 88:299-303
DO1 10.1007/s11060-008-9564-y

L

CINTCAL FATIENT 570

Secondary anaplastic oligodendroglioma after cranial irradiation:

a case report

Aidos Doskaliyev - Fumiyuki Yamasaki + Masahiro Kenjo - Prabin Shrestha -
Taiichi Saito - Ryosuke Hanaya - Kazuhiko Sugiyama « Kaoru Kurisu

Received: 1 October 2007/ Accepted: 25 February 2008 / Published online: 29 March 2008

© Springer Science+Business Media, LLC. 2008

Abstract Secondary brain tumors rarely arise after cra-
nial irradiation; among them, meningiomas and
glioblastomas are the most common and secondary oligo-
dendroglial tumors the most rare. We present a 48-year-old
man who developed an oligodendroglial tumor 38 years
after receiving 50 Gy of cranial irradiation to a pineal
tumor. He underwent gross total removal of a calcified,
ring-enhanced mass in the right temporal lobe. The tumor
was histologically diagnosed as anaplastic oligodendrogli-
oma. Our review of previously reported secondary
oligodendroglial tumors that developed after cranial irra-
diation revealed that these rare tumors arose after low-dose
cranial irradiation or at the margin of a field irradiated with
a high dose. We suggest that secondary oligodendroglial
tumors arising after cranial irradiation are more aggressive
than primary oligodendrogliomas.

Keywords Secondary brain tumors -
Oligodendroglial tumors - Irradiation -
Anaplastic oligodendroglioma

Background

The approximate cumulative risk for secondary brain
wmors after cranial irradiation is 1-3% [1-4]. Radiation-
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induced secondary oligodendroglial tumors are very rare;
to our knowledge, only seven cases have been reported to
date [5-11]. We encountered a patient who developed a
secondary anaplastic oligodendroglial tumor after radio-
therapy (RT) and discuss the development of secondary
oligodendroglial tumors after cranial irradiation.

Case report

This 48-year-old man was admitted to Hiroshima Univer-
sity Hospital in March 2005 with progressive vomiting,
hiccups, and left-sided hemianopsia. In 1967, at the age of
10, he had undergone irradiation with Co-60 at Hiroshima
University Hospital to treat a pineal tumor. The radio-
therapeutic regimen delivered 2 Gy (200 rad) per day using
alternate bilateral side ports every other day; the total dose
was 50 Gy (5,000 rad). The size of the irradiation field was
6 x 6 cm at the isocenter cross-section, The tumor had
completely disappeared, and no further events developed
until 2005.

Magnetic resonance imaging (MRI) revealed a new
mass lesion in the right temporal lobe (Fig. l1a). It was ring-
enhanced by gadolinium; perifocal edema and a mid-line
shift were noted. A computerized tomography (CT) image
showed calcification inside the lesion (Fig. 1b). We per-
formed craniotomy and removed the mass totally.
Histologically, most of the tumor cells were round and
uniform with prominent perinuclear halos and a high
nuclear:cytoplasmic ratio; there were mitotic activity and
microvascular proliferation (Fig. 2a, b). On microsatellite
analysis chromosomes Ip and 19q were intact. Immuno-
histological examination (Table 1) revealed positivity for
S-100, olig-2, glal fibrillary acidic protein (GFAP)
(Fig. 2c), phosphatase and tensin homolog (PTEN), and
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Fig. 1 MRI and CT brain
scans. (a) Tl-weighted
gadolinium-enhanced axial MRI
shows a mass lesion in the right
temporal lobe. The presence of
penfocal edema produced a
right-to-left midline shift. (b)
Plain CT scan shows
calcification inside the lesion

Fig. 2 Histological findings on the anaplastic oligodendroglioma. (a,
b) Most of the tumor cells are round and uniform with prominent
perinuclear halos and a high nuclear:icytoplasmic ratio. Note the

O°methylguanine DNA  methyltransferase (MGMT)
(Fig. 2d). Epidermal growth factor receptor (EGFR), p53,
multidrug-resistance (MDR), neurofilament, synapto-
physin, and bcl-2 were negative. Most of the tumor cells
expressed MGMT. The MIB-1 labeling index was 22.1%
(Fig. 2e).

Despite previous extended local irradiation (54 Gy) and
chemotherapy based on an alkylating agent (ACNU), his
tumor recurred 18 months later at the site of the originally
treated tumor bed.

@ Springer

mitotic activity and microvascular proliferation. Immunostaining for
(c) GFAP, (d) MGMT, (e) MIB-1

Discussion

Compared to normal cells, cancer cells are highly sensitive
to ionizing radiation [12], and the development of RT has
increased the life span of patients with malignant tumors.
However, long-term survivors may experience the sequelae
of RT, e.g., vascular occlusion, teleangiectatic dilation,
stroke, a decrease in brain weight and size, and hormonal
dysfunction after pitnitary irradiation [13]. Secondary
malignancies are critical post-irradiation complications [1-
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Table 1 Materials and methods of immunostaining

Antibody Dilution  Manufacturer Method Result
EGFR (M) =40 Novo castra LSAB Negative
pS3 (M) %150 Novo castra  LSAB Negative
MDR (M) %200 Santa-cruz LSAB Negative
Neurofilament Prediluted Immunotech ENVISION Negative
(M)

Synaptophysin (R) x50 DAKO ENVISION Negative
bel-2 (M) %50 DAKO LSAB Negative
MIB-1 (M) 150 DAKO LSAB 22.1%
FTEN (M) =150 Santa-cruz LSAB Positive
MGMT (M) x 150 Santa-cruz~ LSAB Positive
GFAP (M) x 150 DAKO LSAB Positive
Olig-2 (R) =100 IBL LSAB Positive
$-100 (R) =500 DAKO ENVISION Positive

(M): Mouse anti-human

(R): Rabbit anti-human

EGFR: Epidermal growth factor receptor

MDR: Multidrug resistance

PTEN: Phosphatase and tensin homolog

MGMT: O6-methylguanine DNA methyltransferase
LSAB: labeled streptavidin-biotin

11, 13-16]. Although irradiation destroys cancer cells, it
can induce mutations in surrounding normal cells. In some
instances the DNA repair mechanisms are incapable of
repairing all of the cells with damaged DNA, and some
cells with damaged DNA may persist [17]. The patho-
genesis of secondary post-RT tumors cannot be determined
from their spontaneously occurring antecedents because
the primary and secondary tumors are radiographically,
pathologically, and clinically indistinguishable. Cahan
et al, [15] presented diagnostic criteria for secondary sar-
comas arising after irradiation, Although their criteria have
been modified, fundamental determinants are: (1) tumors
arising within a previously irradiated field or its immediate
vicinity, (2) a latency period longer than 6 years, (3)
absence of a genetic predisposition, and (4) a histological
difference between the primary and secondary tumors, Our
patient developed a rare secondary oligodendroglial tumor
and fulfilled all of these criteria.

Gliomas, meningiomas, and sarcomas are the most fre-
quently investigated secondary tumors that arise after
cranial irradiation. Among secondary gliomas, glioblasto-
mas and anaplastic astrocytomas have the highest
incidence rate. In a review of 114 secondary gliomas
arising after cranial irradiation, only 4 were oligoden-
droglial tumors [14]. We reviewed our and 7 previously
reported cases in detail (Table 2); 7 (including our case)
were males, and 5 had undergone whole cranial irradiation
with 24 Gy or less to treat leukemia. The others received
maore than 50 Gy of cranial irradiation.

When RT is applied via two or more sources, the highest
possible dose is delivered 1o the target lesion at the crossing
of the sources. In patients treated with Co-60, tissues at the
periphery of the target site are exposed to lower doses [12].
Our study of published images from two patients who had
received more than 50 Gy [5, 7] revealed that their sec-
ondary tumors arose from the margin of the irradiated field.
At his first treatment, our patient had received alternating
doses of Co-60 from both sides; the total delivered dose
was 50 Gy. Therefore, based on our calculations, his sec-
ondary tumor developed in an area that had been exposed
to approximately 20 Gy. This finding strengthens our
hypothesis that secondary oligodendroglial tumors tend to
develop after low-dose irradiation or in the immediate
vicinity of a field exposed 1o high-dose radiation treatment.

Clinically, oligodendroglial tumors are sensitive to RT
[18], whereas astrocytic tumors are resistant. In rats, high-
dose irradiation selectively induced apoptosis in oligo-
dendroglial, but not astrocytic cells and led to optic
neuropathy [19]. This suggests that astrocytic cells that
survive high-dose irradiation can develop into high-grade
astrocytoma over the long term and that oligodendroglial
tumors may develop after the delivery of lower doses
(<24 Gy) of irradiation,

It remains unknown whether the features of primary
and secondary oligodendroglial tumors are identical.
Histologic analysis showed that radiation-induced men-
ingiomas tended to behave more aggressively [16]. The
course of four previously reported secondary oligoden-
droglial tumors was aggressive, and the prognosis of the
three other patients was not described (Table 2). Studies
of patients with oligodendroglial tumors indicated that a
loss of chromosome lp and 19q was indicative of high
sensitivity to chemo- and radiotherapy and that these
patients had a better probability of survival [20-22].
Reports of secondary oligodendroglial tumors after cranial
irradiation did not address allelic loss. Chromosomes 1p
and 19q were intact in our patient; this may explain why
his secondary oligodendroglial tumor recurred within
18 months of adjuvant therapy. In addition, our immu-
nohistological examination revealed increased MGMT
expression, which reduces the toxicity of alkylating
agents by rapidly reversing the formation of adducts at
the O° position of guanine, thereby averting the formation
of lethal cross-links, Thus, MGMT activity is a major
mechanism of resistance to alkylating drugs [23, 24].

The presence of intact chromosome 1p and 19q and the
increased expression of MGMT in our patient suggest that
his type of secondary oligodendroglial tumors was more
aggressive than the primary type. The level of MGMT
expression should be investigated not only in secondary
oligodendroglial tumors, but also in secondary astrocytic
tumors and glioblastomas.
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Conclusion

We described a patient with a secondary oligodendroglial
tumor that developed after cranial irradiation. We postulate
that these tumors develop after low-dose cranial irradiation
or at the margin of a radiation field exposed to high-dose
treatment. As secondary oligodendroglial tumors tend to be
highly aggressive, optimal treatment strategies must be
developed.
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2217 Value of Chemotherapy with ECF in Advanced Esophageal Cancer Treated with Endoscopic Guided High
Dose Rate Intraluminal Brachytherapy (EGHDRILBT)

R. Sur', B. Donde®, R. Wong', B. Dhesy', C. Phillips', J. Hayward', T. Famrell', R. Humer!, T. Young', G. Jones'
'McMaster University, Hamilton, ON, Canada, * University of the Witwatersrand, Parktown, South Africa

Purpose/Objective(s): There were 132 patients with Stage [II/IV phageal cancer and ad | ic di Or poor per-
formance scores entered into this prospective study and results analyzed. All patients had near total or total ysphagia at presen-
tation,

Materials’/Methods: An EGHDRILBT to a dose of 18 Gy in 3 fractions on altemate days as per IAEA protocol was given to re-
lieve dysphagia. Thirty-four of these patients who had advanced metastatic disease but were in a good general condition received
further ch herapy with ECF regimen 2-3 weeks after completion of HDRILBT. Patients were followed ai regular intervals to
assess for dysphagia relief and quality of life.

Results: The majority os the patients were men (101 vs. 31); with lesions located mainly in the lower third (81/132) or GE junction
(24/132). Pathology was mainly adenocarcinoma (90/132) that were poorly differentiated (60/132). Seventy-four patients pre-
sented with metastatic disease while 87 had nodal metastasis. Patients who reccived sdditional ECF were younger (p < 0.001)
and in better performance status than those who received EGHDRILBT alone.

More than 90% patients experienced relief of dysphagia by at least 1 grade (mostly 2 grades) within 4-6 weeks of FEGHDRILBT.
The mean dysphagia-free survival (DFS) was 182 days for HDRILBT group and 232 days for patients who received additional ECF
(p = 0.2954). The mean overall survival (OS) for the EGHDRILBT Eroup was 155 days and 266 days for patients who received
additional chemotherapy with ECF (p = 0.0010). On univariate analysis, performance status (p = 0.0041) impacted on OS but not
on DFS (p = 0.09571). On multivariate analysis, length (p = 0.02003) and additional ECF chemotherapy (p = 0.0007)
impacted on OS while additional ECF chemotherapy alone impacted on the DFS (p = 0.0462). There was no effect of any of the
other 13 prognostic variables analyzed on OS or DFS. Eleven strictures (EGHDRILBT alone- 7, EGHDRILBT + ECF. 4; mean
time to occurrence 130 and 135 days, respectively) were seen in the whole group which were successfully dilated. Four fistulae due
to progressive disease (mean time to fistulae 148 days) were seen (all received EGHDRILBT alone), No other complications were
recorded in the study.

Conclusions: An EGHDRILBT is an effective, safe, and quick method of palliation of dysphagia in esophageal cancer with met-
astatic disease and/or poor performance status. Most patients experience significant relief of dysphagia within 4-6 weeks of treat-
ment. Additional chemotherapy with ECF after EGHDRILBT improves OS and DFS and should be offered to patients with
metastatic disease and with good performance scores wherever possible, The incidence of complications with EGHDRILBT is
low and additional chemotherapy after HDRILBT does not increase the incidence of complications,

Author Disclosure:; R. Sur, None; B. Donde, None: R. Wong, None; B. Dhesy, None; C. Phillips, None; J. Hayward, None:
T. Farrell, None; R. Hunter, None: T. Young, None; G. Jones, None.

2218 Radiation Therapy for Esophageal Cancer in Japan: Preliminary Results of the Patterns of Care Study
2003-2005

M. Kenjo', Y. Murakami', T, Uno’, Y. Nagata', S. Saito”, K. Sato®, H. N ki, T. Teshima®, M. Mi
'Hiroshima University, Hiroshima, Japan, *Chiba University, Chiba, Japan, *Osaka University, Osaka, Japan, *Kyoto
University, Kyoto, Japan

Purpose/Objective(s): To evaluaie and to improve the quality of radiation therapy (RT), the Patterns of Care Smudy (PCS) was
repeaiedly conducted in Japan during the past 15 years. The purpose of this study is to reveal the current staws of RT for
esophageal cancer in Japan according to the PCS and also show the comparable data with the United States (US) and other
countnes.

Materials/Methods: A national survey of 33 facilities includi g both academic (17) and nonacademic (16) institutions was con-
ducted using the original two-stage cluster sampling. Detailed information was accumulated on 310 patients with thoracic esoph-
ageal cancer treated with RT between 2003 and 2005. Patients with lower Kamofsky Performance Status (KPS) score (<60]), with
double cancer or with distant organic metastases were excluded.

Results: Median age was 67 years. Eighty-eight percent (88%) were male and 12% were female, Nineteen percent (19%) were
detected by screening and 23% had no complaint with swallowing. Median KPS score was 80, Fifty-five percent (55%) had the
main lesion in midthoracic esophagus and 26% had in lower-esophagus. Fourteen percent (14%) had Stage | disease, 19% had
Stage IIA, 9% had Stage ITB, 52% had Stage 111, and 4% had Stage IV disease, Median tumor length was 5 cm and 98% had squa-
mous cell carcinoma histology. All patients received extemal beam RT and high energy machine with >= 6MV was used for 92%.
A CT-based planning was used for 84%. Brachytherapy was used for 6%. A total of 71% received chemotherapy and 23% received
surgery. Preoperative chemoradiation therapy (CRT) was used for 9%, $-FU (96%), and CDDP (77%) were the main agents for
chemotherapy. Median total dose of external RT was 60 Gy for all patients, 40 Gy for preoperative CRT, and 60 Gy for definitive
CRT. In definitive CRT patients, 16% received less than equal 55 Gy and 18% received more than 65 Gy. In nonsurgery patients,
median initial longitudinal field size was 17 cm. Lower neck irradiation was used for 34% and upper abdominal irradiation was for
35%. A total of 87% were weated as in-patients during RT and 25% received central venous nutrition support. There were 86%
patients who completed the planned treatment. Treatment outcome was evaluable in 77% of the patients and residual mmor
was not found in 47% at the famishment of the treatment. Grade 2 or more toxicities were observed in 21%. Overall 2-year survival
raic was 55%. Significant variables for overall survival in univariate analysis include Stage (0-IIb vs. [11-1V, 68% vs. 44%; p =
0.001), mumor length (<= Scm vs. Scm<, 63% vs. 43%; p = 0.001) and institutions (academic vs. non-academic, 63% vs. 46%;
p =0.016).

Conclusions: High total external radiation dose was ly and istently used for definitive CRT in Japan. Considerable
differences were observed in patient and tumor characteristics and RT administration between US and lapan.

Author Disclosure; M. Kenjo, None; Y. Murakami, None; T. Uno, None: Y. Nagata, None; S. Saito, None: K. Sato, None;
H. N ki, None; T. Teshima, None; M. Mitsumori, None.
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Tumors of Germ Cell Origin

KobayashiT, Lunsford LD (eds): Pineal Region T Diagnosis and Tl Options.
Prog Neurol Surg. Basel, Karger, 2009, vol 23, pp 130-139

Quality of Life of Extremely Long-Time
Germinoma Survivors Mainly Treated with
Radiotherapy

Kazuhiko Sugiyama® - Fumiyuki Yamasaki® - Kaoru Kurisu® -

Masahiro Kenjo®
Dep ts of *N gery and *Radiation Oncology, Hiroshima University Hospital, Hiroshima, Japan

Abstract

Purpose: To assess the quality of life (QOL) of extremely long-time survivors with germinoma
mainly treated with radiotherapy. Patients and Methods: We enrolled 52 of 68 patients who
received radiotherapy between 1968 and 1995 at our hospital. They were 41 males and 11
females; the tumor location was pineal in 20, neurohypophyseal in 15, pineal and neurohypoph-
ysealin 11 patients; in 6 it was located in another region. All underwent radiotherapy; the median
dose was 48 2 range 40.0-60.2) Gy. The median follow-up period was 226 (range 0-448) months.
The dinical outcome and QOL were evaluated retrospectively. Results: In 6 patients, the tumor
recurred; 6 other patients developed second tumors while in complete remission from the first
tumor. The main cause of 12 deaths was complications due to primary tumor invasion, the initial
treatment, or tumor recurrence rather than tumor progression. The 10-, 20, and 30-year actuar-
ial survival rate was 83.6, 77.5, and 64.2%, respectively. Of 44 patients, 6 were married and 3
rnales with solitary pineal tumors were fathers. Among 32 patients, 14 had, or had not, gradu-
ated from high school; the other 18 went on to higher education. Twenty-one patients had no
occupation; 7 of 11 formerly employed patients had left their jobs. Condusion: Radiotherapy
delivered between 1968 and 1995 to patients with germinoma yielded satisfactory outcomes
but a decline in the QOL Copyright © 2009 S, Karger AG, Basel

The introduction of more effective treatments has improved the rate and length of
survival of children with cancer [1, 2]. Since the 1960s, patients with germinoma,
one of the primary brain tumors that frequently affect children, adolescents and
young adults, have been given a good prognosis because radiotherapy led to the
disappearance of the tumor [3-5]. Although various modalities, including che-
motherapy, were developed in the mid-1990s to avoid the late adverse effects of
radiotherapy (6, 7], little is known regarding the quality of life (QOL) of extremely
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long-time germinoma survivors primarily treated with radiotherapy. Therefore,
we retrospectively analyzed their clinicopathological status and identified social
problems encountered by these individuals.

Patients and Methods

Between 1968 and 1995, 68 germinoma patients underwent radiotherapy at Hiroshima
University Hospital. By March 2006, we had lost contact with 16 patients primarily due to
their leaving the Hiroshima area. Of the remaining 52 patients, 40 visited our hospital at least
once a year after treatment; 12 died at our or affiliated hospitals between 1972 and 2006.
After acquiring prior informed consent from the patient or legal representative, we retro-
pecmelymuhglledthcpm:m:mofth:ﬂpﬂnmubycﬂmmgchnkd
information contained in their medical records and reviewing imaging studies. Event-free
and overall survival rates were calculated with the Kaplan-Meier method and measured from
the date of pathological diagnosis or the start of radiotherapy [8]. We also surveyed these
patients or their caregivers regarding their academic and occupational careers, and their
marital and social status.

Patient characteristics are listed in table 1. Until the introduction in 1976 of computed
tomography (CT) at our hospital, pneumnoenc phalography followed by test irradiation with 20
Gy was the primary tool to diagnose germinoma. The introduction of magnetic resonance
mmng(MRDthHﬁdlm:d&cdmhdmmndmmmhhuhmd
the tumors. The most frequent site of the tumors in the 52 patients included in this study (41
males and 11 females) was the pineal or neurohypophyscal region. In 11 patients, these tumors
developed synchronously in the pincal- and neurohypophyseal region.

Irradiation therapy was delivered 5 times/week using ®Co teletherapy units (8 cases) or 10
MV X-rays generated by a linear accelerator (44 cases); the typical daily dose to the primary
brain tumor was 1.8 or 2.0 Gy. Both the treatment volume and radiation dose changed over
time. Whole brain irradiation using the cone down method was performed almost routinely
until 1991; the median local dose to the tumor lesion was 50.2 Gy. Whole spine irradiation
with a median dose of 25.0 (20.0-30.0) Gy was additionally delivered to 7 patients for
prophylaxis. Starting in 1992, germinoma patients received 40-Gy irradiation to the whole
ventricle field with the administration, 4 times/week, of CBDCA (100 mg/m*/body surface)
[9]. By March 2006, the follow-up period ranged from 0 to 448 months (median 226 months;
table 1).

Results

In the course of 12-108 months after the initial therapy, 6 patients suffered tumor
recurrence in the primary tumor region (n = 2), the spinal cord (n = 2), and the
optic nerve (n = 1); in one patient, the entire wall of the ventricle was involved
diffusely in tumor recurrence. Three patients underwent a second course of radio-
therapy, one patient received chemotherapy, and 2 underwent concurrent chemo-
and radiotherapy. All recurrent lesions disappeared after these salvage treatments
(table 2).

QOL of Extremely Long-Time Germinoma Survivors N
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Table 1. Patient characteristics

Sex
Male
Female

41
11

Age at diagnosis, years
Range
Median

7-32
142

Diagnostic imaging
PEG
o
MR

22

Diagnosis
Pathological
Response to radiation

41
n

Location
Pineal
Neurohypophyseal
Pineal + neurchypophyseal
Basal ganglia
Other

20
15
n

Treatment
Radiation only (46.2-60.2 Gy/median 50.2 Gy)
Radiation (40.0 Gy) + 4 times weekly CBDCA (100 mg/m?)
Radiation apparatus
“Co
Linac

42
10

Follow-up periods, months
Range
Median

Second tumors developed more than 84 months after the initial treatment in
6 patients without recurrence of the primary tumor. Four of these patients had
received alternating doses of irradiation from both sides; the four-field technique
was not used. The pathological diagnosis of the 6 second tumors was high-grade
glioma (n = 4), atypical meningioma (n = 1), and cavernous angioma (n = 1); all

developed within the irradiated field (table 2; fig. 1 and 2).

132
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Table 2. Neuro-oncological follow-up

Recurrence &

Clinical course after recurrence
Death with recurring tumor 2
Suicide* 1
Death with deterioration of QOL** 2
Alive with schizophrenia 1

Death 12

Causes of death

Uncontrolled recurring tumor

Adrenal fallure without tumor

Second tumor

Suicide®

Syringobulbia

Gradual deterioration after caregiver’s death®*
Patients that withdrew from their family and social circle

Second tumor after treatment

%MM-‘—-WUM

Single and double asterisks indicate same cases.

' Recurrence 108, 85, 96, 12, 22, 101 months after treatment.

? Recurrence 182, 84, 456, 206, 181, 359 months after treatment (2 glioblastomas multiforme, 1
anaplastic astrocytoma, 1 anaplastic oligoastrocytoma, 1 atypical meningioma, 1 cavernous
angioma).

Twelve patients died during the follow-up period; 2 of uncontrolled recurrent
tumor, and the remaining 10 died despite complete remission of their primary or
recurrent germinoma. The 10 deaths were attributable to adrenal failure (n = 3),
glioma as a second tumor (n = 3), gradual deteriorations after the caregiver’s death
(n = 2), suicide (n = 1), and syringobulbia (n = 1) [10]. Adrenal failure was char-
acterized by slight fever lasting for a few days followed by sudden-onset cardiac
arrest. Two patients completely lost touch with their family more than 20 years
after treatment (table 2).

Figure 3 shows the cause-specific event-free and actuarial event-free survival
rates. These rates appear discordant because 4 patients died of adrenal failure or
syringobulbia, and 9 experienced serious events including the development of sec-
ond tumors, or were lost from follow-up without recurrence.

Figure 4 shows cause-specific and actuarial survival rates. The actuarial sur-
vival rate at 10-, 20-, and 30 years was 83.6, 77.5, and 64.2%, respectively. The 2

QOL of Extrernely Long-Time Germinoma Survivors 133
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Fig. 1. A 20-year-old man. a Ty-weighted gadolinium-enhanced MRI showing 2 lesions in the
pineal and neurohypophyseal region. The histological diagnosis was germinoma. b Radiation
field at the two-field technique. The tumor disappeared completely after 54.0-Gy irradiation. ¢
Ty-weighted gadolinium-enhanced MRI revealed a cerebellar tumor that developed 84 months
after reatment. d Pathological study of surgical materials indicated anaplastic astrocytoma (HE
stain).

graphs are dissimilar due to death by suicide, development of glioma as a second
tumor, and death of the caregiver.

The marital status was examined in 44 of the 52 patients; of the other patients,
one died just after radiotherapy, 5 also died at the age of younger than 18 years,
and 2 were already married at the time of undergoing the initial treatment. Six
patients got married during the follow-up period; however, 3 divorced and the
other 3 patients with solitary pineal tumors were fathers (table 3).

We evaluated the academic and occupational careers of 32 patients; they had
undergone radiotherapy at an age younger than 16 years and survived until the age

134 Sugiyama - Yamnasaki - Kurisu - Kenjo
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Fig. 2. A 14-year-old boy. a, b At 206 months after 51.6-Gy irradiation of a pineal tumor,T;-
weighted gadolinium-enhanced MRI showed a mass attached to the posterotemporal dura. ¢
The histological diagnosis was atypical meningioma (HE stain),

of 18 or older. Of these, 3 graduated from junior and 3 from senior high school,
8 graduated from a special needs senior high school, 10 from community college,
and 8 were university graduates. Of these patients, 21 had no occupation and 7 of
the remaining 11 patients left their jobs at an age older than 30 years because of
recent memory disturbance or dyscalculia (table 3).

QOL of Extremely Long-Time Germinoma Survivors 135
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Fig. 3. Cause-specific event-free and actuarial event-free survival rates.
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Fig. 4. Cause-specific and actuarial survival rates.

Representative Case

This 21-year-old man (fig. 5) presented with headache and upgaze palsy in 1985. CT showed a
calcified tumor in the pineal region with obstructive hydrocephalus. A biopsy specimen of the
tumor yielded a histological diagnosis of germinoma. The tumor disappearcd completely after
52-Gy radiotherapy. After graduating from the university in 1987, he was licensed as an archi-
tect by the Japanese National Board. In 1995, at the age of 31 years, he experienced frequent
isodes of recent ry loss and dyscalculia and was forced to resign at the age of 36. He
cuntntlyl:vuwrthhupmnwhohelphsmmﬂ:hudaﬂymm

20N22008 01T



PNS23130indd 137

Table 3. Marital and career status

Marital status (n = 44)
Married

Divorced
Fathers

6 (3 with pineal, 3 neurchypophyseal
tumors)

3

3 (all with solitary pineal tumors)

Academic career and occupation (n = 32)
Graduated from junior high school
Graduated from senior high school
Graduated from a special-needs senior high school
Graduated from community college
Graduated from university, or more
Left their occupation at the age of over 30 years

Fig. 5. Representative case. a CT performed on admission showed a pineal tumor, b After irra-
diation, CT revealed disappearance of the tumor. ¢ Pathological examination of surgical materi-
als revealed germinoma (HE stain). d MRI obtained in 2006 when the patient was 42 years old.
There was brain atrophy with no tumor recurrence..

QOL of Extremely Long-Time Germinoma Survivors
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Discussion

Germinomas are radiosensitive radiocurable tumors; they account for 0.5-2.5%
of all primary brain tumors [3, 5, 7]. They frequently affect children, adolescents,
and young adults, and they develop primarily in the pineal or neurohypophy-
seal region, or synchronously in both regions [5, 7, 10-12]. Some earlier reports
addressed the QOL of patients treated with irradiation; the median follow-up
duration in most of these reports was less than 15 years (7, 11, 12, 13]. Ours is the
first analysis of the QOL of patients surviving longer than 15 years.

Our follow-up study (median period 224 months) of extremely long-time sur-
vivors showed that the primary cause of death or severe posttreatment events ren-
dering the QOL unsatisfactory was not germinoma progression but various kinds
of complication. Our findings alert to the need for monitoring the development of
second tumors by MRI, for certain replacement of oral adrenocorticosteroid ther-
apy, and for maintaining a lifestyle that protects against the occurrence of adrenal
failure or suicide in patients who are alive more than 20 years after undergoing
irradiation therapy.

Our finding that 6 patients developed a second tumor after radiotherapy to
treat their germinoma is important. Of the 4 patients whose second tumors were
high-grade gliomas, 3 with glioblastoma died and the other patient with an ana-
plastic oligodendroglioma required additional treatment to address the recurrent
tumor [14]. All 4 neoplasms arose in an area of the brain parenchyma that had
been exposed to alternating doses of irradiation from both sides [14]. Current
radiotherapeutic techniques, e.g. three-dimensional irradiation and intensity-
modulated irradiation therapy minimize the extent of brain injury induced by

Most of the survivors in our study population remained unmarried and did
not have a regular job. Others resigned at the age of approximately 30 years due
to sequelae attributable to their initial treatment. These individuals remain finan-
cially unstable and experience difficulties finding caregivers after the death of their
parents; their gradual deterioration after the related caregiver’s death was a main
cause of death. Our findings indicate that long-term cancer survivors, including
germinoma survivors, need a supportive social system that includes follow-up and
long-term care.

In the past 10 years, regimens have been introduced that involve volume- and
field-reduced radiotherapy with chemotherapy to address germinoma [6, 7).
Controversy surrounds the issue of whether these treatments are superior to irradia-
tion from the point of view of tumor control Studies are underway to evaluate how
these therapies lessen the incidence and degree of pituitary impairment [15] or intel-
ligence decline [16], and how they protect against the occurrence of second tumors
[14], suicide [11], or withdrawal of these patients from their family and social circle.

138 Sugiyama - Yamasaki - Kurisu - Kenjo
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KB W HOOEE HLENET BRRGRT MFERE B R FEBE

A zusic

SRR, WMAERT, BRRTLVIBHRS
HORMEBARIZEN LB THD WP
WA, ME RTACOoEELRELLE X
B oEEY. HHREZEOR VR LEMHT
Hi. PEogrh, GlEHcseTR, B8R
ERATFRUE: QOL O FIHELEHERD,
FUf A LTI, CDDP Z AW E B &
MEA—RBTHDLN, BRFOPZALLTIE 1)
IMRT (GREEZ M MEEHE), 2) HPV (/ido—
CIANR), 3) GFIRETEHR, LENETONL),

O +EmmcOVT

SHIfFHO TNM A8 OESRmEFE L ThD
(1) M+ 1 XA 2cm LAAA dem LAPIA T TL.
T2. T3 MEhd, V7S NATF—VICMLTIZ,
DA BB ETH S,

B PEEERCHTETNM

T1: <=2cm

T2: > 210 4cm

T3: > 4cm

T4 Adjacent structures

N1: Ipsilateral single <= 3cm

N2 : |psilateral single > 3 1o 6cm
Ipsilateral multiple <= 6cm
Bilateral, contralateral <= 8cm

N3: > 6cm

mELHELOMEE oW TR R LIS
N TW/zA%, #5E Human papilloma virus (HPV)
DA NAEDOREEAERSR TV A,

RAEEMNIZIZ 60 ~ 70 A TRE THY, 5%
PRELEHETHS,

PHERIZB O M2 VLIE, B/ il

RTHE: FHoFRBEETIE, BFERIHBILIC

(WEDIZRTTLTRREENLZES, HETHEE
VBB TR AL E

—EMICTFERIE M (RK) L8 (OXEE,
$OETm) HEINE (FR), REHEINR
Frahadt, EERREOPIZL 66 ~ T0Gy DL
HESTHWERLEMLSD.

SEI B oML, e (K 260
~T0% TRAM~OEBMEIL 10 ~ 15% Th s,
RV LSHE T ML) SRS, R 7
~ 80%. L840~ 50%, H48F:50 —70%Ths,

BRBEHRPORBOEEFIZOWTH,
Browman 5D & " A5, EREEICLILRE
HMEDETIRLELY, HRESOHEPROEL
LD THY, BEMEMBIUNEOREIZIAT
XTho,

D PEIECHT SRHRAN

1) B
PHEAMCBIL A EREOERIIVERET

H5, FUMICTHZERSRET, OEAR

gy, TREZBRY WO SRE M M L
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