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Patterns of Initial Treatment Failure of
Esophageal Cancer following Radiotherapy HEBII I LIETE TR SN D L%, #1T
[ FLIERE DG H B\ TG R O R - BRI LR R
BB, HUGGHRE L TAHBROBHRNUS 5 FEFRTS~
Shinji Sugahara," Kiyoshi Ohara,” 15%12 & £F )0, K BEOROI LTI AT E
Toshiyuki Okuq}ura,lzl} Toshi}’}{ki I.r;e,” Bk 2o T2 ONERTH 2. B EITAEE ST 5
Kotaro Nakajima," and Yuji Itai AR DTSSR 0 & e S TUE, TAEE B91 TS
UCHRABoSESHfETE S, Thbt, MEGBEC

Sixty patients with stage I-III esophageal squamous cell BWTIHEFOEOUEE L 2O/ BIs L8R ED L
cancer treated by definitive radiotherapy (RT) were analyzed WIRHESETHEITE, HGHEF BV TIREIEROmMEICD
for patterns of treatment failure. Patients were treated by e e i — e =
external RT alone (n = 45)or in combination with intralu- oz ons. o :h' S FEUF’EH [ﬂ]:::#}%nmi %ﬁéﬁ
minal RT (N = 15)when suitable, with prescribed total doses L7ciiid®oTh, AERE, Vv 60gs, &RiEk
ranging from 59.4 to 104.4 Gy. Concurrent chemotherapy OWT NI E o2k, EEADORET-72 5 N2 G
consisting of cisplatin and/or 5-fluorouracil was administered | ! T DG A B ST |- Ha S " .l
to 19 patients. The two-year actuarial survival rate and two- ﬁlﬁ)lﬂi‘é; 'Ff'f*'f: . ')c#{ﬁﬁlh\*fpj: Lf:.ﬁi sPxe, bh
year disease-free survival rate were 29.5% and 18.3%, DIVIFPASB L O H LGB B WV CRSHRiEHR %
respectively. Two-year failure rates were 66.5%, 36.9%, AT o T EEHRAEBNZ oW T, BRI, fdi s X O IR gTE
and 3.8%, for the esophagus, lymph nodes, and other sites, b, RIESSEGI B L O OFESEE & ORE A a7,
respectively. Two-year esophageal failure rates for patients ’ '
with T1-2(n=8), T3 (n = 30), and T4 disease (n = 22) were
14.3%, 64.7%, and 87.9%, respectively (p < 0.05). A mul- I
tivariate analysis of esophageal failure with descriptive vari- XERBLUTE
ables of T classification, tumor length, and performance of e
intraluminal RT revealed that only T classification was an N - )
independent factor (p = 0.021). Two-year lymph node fail- m"& KRERERIES L OH AR ETREET, 19874 1 A2
ure rates were 24.8% and 33.6% for patients with N0 (n = 51996412 F O[] I ARG IIHE (59.4Gy LL L) O FUHsia#
L el (1:;?11203:]; b % AT L 72 I~ IO MIREA £ R ERAEBIE, 11660

ailure in NO patients was found e i i ! Y Ny B TR 2 HIHE TS X o i )
the treatment ficld. These results suggest that inclusion of Tho ?_t- Dy H, ?‘JJE‘%E‘N& PR T & 22, F20E2
potential lymph node metastases in the radiation field could FLL PR O600 2 TR & Lz, WHHLe L2566
lessen the lymph node failure rate in T1-3NOMO patients. | OBAVREN, FRSEEEREY S0 L Twizb o 2§ (B%

PENHE 1 B, BSSTEREE 1B, FEBEHMIAR 0%
D166, FIEERSCOEEESS, SENE, W - EECT

Research Code No.: 605 DFENAA55 7 b DISFITH - 72, WMREIOHEHRZ LN

= Aot Sk o 22 L 2 R [l o e $ 5V

Key words: Patterns of treatment failure, Esophageal iz, ].EILLHE*'I? B iR 995 52 C D KGR IGEER D 3713] H iz

cancer, Radiotherapy, Palliative treatment, %’é‘%";ﬁ Fﬁﬁﬁﬁ”ﬁ?z3fﬂj 't_:'Z‘f) 272, g! |:I:47 ﬂ ﬁ H..l 3 ﬂ-:'ﬁ&

Lymph node metastasis 1355~ 885k (FhILfE735%) Td - 7 (Table 1). EFIBI UE7
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Table 1 Patient characteristics (n = 60)

&, 5-FU 800/m?/24hr | Day 1~5 #&

Median age (range) 73 yr (55-88) HEHE) EHEA L, 3HTEIC 1~2 (0]
Sex MiAT L7z, 1260 CiE, CDDP 40mg/
CI‘M‘:F\I. t 47:13 m?(Day 1) # BH|T, 38Tk 21~
inical stage Iy
Stage | T1NOMO 3 - @&‘%‘ [jf"
Stage Il T2NOMO 5 3. REER
T3NOMO 17 FEREOFMICIIREEES X
Stage lll T4NOMO 11 U RENSEREZ v, BERG
T3N1MO 13 4 v Bl — P
~ - A B 3
TANKAD P fé’i4 53@1‘3 &.,.,.ﬁhﬁlfl A RES X
Tumor |€ngth r3h }Ei ‘[ﬁ:t:, ‘%a)‘rﬁﬁi 3I~67% ﬁ b
<5cm 20 IR T o7, BENDIER -
o vhem 40 BRORFI, HELH - FHo
ecupled region . 10 iz iz, MEEMXMREE, W
Im 3 B X UNEEICT, MEBE SR I
Ei 19 SWTHIEF L7, Sh e DOBEEIZS
Radiotherapy COFEFIZB VT, FERIBIE L7
External irradiation only: 59.4-69.9 Gy (median: 61.5 Gy) 24 BA, T VEN DO IZER
:70.0-81.0 Gy (median: 74.2 Gy) 21 e g ot e 1
Combined with intraluminal brachytherapy: 62.6-104.4 Gy (median: 76.0 Gy) 15 BRI S 12 %E" AT 12 S
L7z, sHEL# - S 2885,

MBI SRAER 5 B, Bkel 4 B, SEBRBESHE, E5E
R4, O ABRER S HITH o7z, THBIITIAI B,
T24%5 4, T3A%30H1, T4AR2241T, NAHHIINODB6H, NI
W32450 T, EEARNHNE T 3 F, 1iEA22%0, 13560
(UICC, 19874E)9TdH 7.
2. AEAE

BURFRGHEE, SIS HR (455, T1: 160, T2 .14,
T3 :26%1, T4 . 1761), F 239 HRET & BEPIREST & of:H
(156, T1:2%0, T2:4%l, T3:4%, T4:.5%])TfT-
7. AHEEEHZIZIOMY XHRE V72, BRI, Al
DIEFEREZ O L DVFHREFMIZBOBOLL LD 3em
DEMELY, BBUDR2E) UEHETEED L) IS
E L. SR 1 [1.8~2.0Gy, 5 EAEO®mESEIZT,
WA [ T45~50.0Gy &%, R4 bt
T, #EiRs9.4~81.0Gy (1 9:E69.0Gy) % Mgt L 72, JE
EARE, 5 VIIES O FISAEGERNIZ 370Gy Lk
RS LA, BEANEESTIZIE, 9Co, Mr, F2IXWCsDA ¥
CRRE sl SRR 2 AT o 7. REANIEETHE, NES
WISV, HEVIIRIESRWERT, BEOREFES
NGEITEIE L, 46.0~92.4GyDHBEHIINZ, HEIET
Smm % MREFEM A L LTGE 1 [6.0Gy, 1~3 [T L7,
SLHEST & DAFHERIE, 62.6~104.4Gy (F9:0H76.0Gy) T
Holz., NIEFTOER) ¥ Hi~OHE1L, 59.4~
77.6Gy (I 9(E65.3Gy) Tdh - 72, SFEH DR E D546
12, 59.4Gy/33[0l/45 H ~104.4Gy/50[[/141 H (FF94E70.0Gy/
35[E]) T, TDF®|ZHRE§ 2 £92.5~149.7 (F9L{E113.0) T
@ot.

{bsedd, MR OMME IR L T, 196 CTligtiis
e & MEEPEH L7z, 7 HITIE, Cisplatin(CDDP) & 5-fluoro-
uracil (5 -FU) |2 & % Z#I{b5% % (CDDP 80mg/m? ;. Day 1

FRCI14E 11 H25H

fihze L lemPL LD b O % SR

i,
4. ‘A E

BROBRHBWHERIMNEZ b > TiTo 2. BEOEMD
P56 & 2 BB LNIZRER U224, ARG
BL-bDbAR L. AEREOBIENER, RBY
TR D AOBEETIT o 72, BEHETH 1 0 A ORES T,
FOEREBIL TR & 2> TV B b ODIREEDTFF L T 7235
i3, 30 A ORETHEIFEL, AERREISEHETH - 125
EE Lo THELHE L. RGHEOBE,S, HEL
TEF D & & JRETHIEE & LTy, HRIEES o
EBIE, BAEMH»CEELLLDE LT 7. By
DA Db TRBICHEE LSS ERE, )
YORERICEE LG E ) v NEER L ER L. Fofl
OFMOW\IE L LT, MmATHES L IBETER 2 50 7.

KRBV O MBI LA & IS OPFRRL L L
7o, FOEBRREIIOWTIE, T/HE, MRS, BARSoR
Wz B E L CCoxD BN - FET N2 WS E
TR 24T o7z, $7z, V) 2 siiERIIOWTIE, NG,
HE, BRETEF & OBMMRERE L7z, AfEIE, MR
BT EESTOR B 2 6l L. B, BEREERI
Kaplan-Meieri: & IV CHH L7z, SEFESSEFROA EAK
FENTIE, Log-rankffaE & v 7z,

#w R

1. BFEHGL

FEEIE51451(85.0%) (2§ 7z, P49 (96.1%) 1324 71
HUPNIZHSE 20 S h iz, WIRFEERAIE, AE406, V)
SoNEITE, Bl 1B, MRE (3AE) | Bl Th o7 8 HITIE
FIRFIZEE & ) 238, $72103Y) 2288 & AT s O
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11 Esophageal failure
Lymph node failure
T Other failure (Distant and dissemination)
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Months after the initiation of irradiation
Fig. 1 Cumulative failure rates according to site of failure (n = 60).
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Fig. 2 Esophageal failure rates by T classification.
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Months after the initiation of irradiation
Fig. 3 Esophageal failure rates by radiation method.
2

BishA o, Zo86lldd<T
NUEBITdH o 7. FRFEHA 2 £
FEHIE, fi66.5%, U ¥ 3Hi36.9
%, €OM3.8% Td -7 (Fig. 1).

A ROOFI DAL 1 4£52.4%,
2 4£29.5%, S54E21.7%Th-o7z.
PSR 1 4£33.3%, 2 4£18.3
%, SHE9.8% Td -7z, THMEN DM
PRI AEAFERIT 1 4R T, TI1-2JEB175.0
%, T3#EGI33.3%, T4HEM13.6%, 2
fEC, TI-24E6175.0%, T3HERI13.3
%, THEW4.5% TH-7. 3 BEOR
AR LN (p=0.002). N
SR O MRS A AL 1 4T, NO
TEFI50.0%, NUEF12.5%, 2 4T,
NOJERFI27.8%, NUERI4.2% T, MWk
Mz EEIRD 5z (p<0.001).

(LA B O e A= P31 1
BT, BETHIGHEEIRAER31.7 %,
CDDPH.# i HiE#125.0%, CDDP +
5-FUBFHAEFI57.1%, 24ETIEBDB
D14.6%, 16.7%, 42.9%TH o7,
3HMICHFEETRO N D72 (p
=0.24).
2. RIEBFEOBEN

TR OB 2 Fig. 212R L
2. 14ET, TI1-2120.0%, T31356.7
%, T4i381.8%, 2 FTIIBDOBD
14.3%, 64.7%, 87.9% T, THETH
TR AE PSR AR A 5 72 (T1-2
T3 1 p=0.035, T1-2%T4:p =
0.001, T3 %f T4 :p=0.021). MEHEE
B DOFEFRESIZ, B SemblFA
1 4C35.0%, 2 FET46.0%125F L,
Semi Tl 1 4£T70.2%, 2 4£T76.8
% &, SemBLT O F RS AS K -
72(p=0.023). HGHER O BB FEFEER
13 (Fig. 3), WEPHBGHPERIBEDS | 4T
26.7%, 2 #T35.8%4F L, HIHEE
HARBETIE | 4£T64.6%, 2 4ETT1.4
% &, WENERGHEHTED FBERFEERD
KA o7z (p=0.014). bZFHEEDEH B
OEEFFEARE 1 ECREHIGER 0
JEBIIE58.5%, CDDPHAIGEFHER X
66.7%, CDDP + 5-FUFHIER]1342.9
%, 2ETBDBED68.1%, 66.7%,
57.1% T, 3 HOMIIFEEIIRDS
o 7z (p = 0.80).

BT (RS & oM Z2 TS
3, NSRS L UmBERED 3 BT

HAERSHE $59% #5135
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Table 2 Multivariate analysis of esophageal failure according to T classification, tumor length and method of irradiation (60 patients)

. Cox’s proportional hazards model analysis
No. of patients - = - :
p-value hazard ratic 956 confidence interval
T classification (UICC, 1987)
T1-2 8 0.23 0.05-1.23
T3 30 g'g?‘g 0.51 0.26-0.99
T4 22 ’ 1
Tumar length
<5cm 20 = 0.77 0.35-1.70
> 5cm 40 0.516 1
Method of irradiation
External irradiation only 45 0.144 2.00 0.79-5.09
Combined external irradiation and intraluminal brachytherapy 15 ’ 1

DWTEHERMIICTHET L, #HEXTable 2128 L72. &
BT L BB LRI SN-OETHEIDATH-7:(p
=0.046). TAREOFEENF— Nz 1 &35&, T1-2, T3
HOZh5IEBDEM0.23, 0.51L %
o7z, BEHEIMTIRFChdro7

b1 28.6% T, NOEGIL Xz, MFBHBEEIFEICS
W) % 7880 72 (p < 0.0001, Fisher’s exact probability test).
NOJEBIZ DWW THRGIBF D@tk 2 MR 5 A 720, 1) ¥ /3E)

A, THRTHEETEI N T AH
B TV ldTH o7z, MEHOT 14
DRMETEEOFEMEIX, ENIRGHTED
281X L, HAEFFFIXZITHY, K 8-
MBS CHRICTI2 Bl - 72 (p
= 0.0021, Fisher’s exact probability
test).

KIS, HRGTEFPISERI O BRSSO
Wi, 1EFEIRERIE, HEHIFRA ;68.1
%, MBSl 4.5%, 2 EFRERIETB
NBDT12%, 4.5%TH -7 (Figd). <
RGPS, HRAHE NS I
THBICHBEEIE» » 72 (p < 04

Cumulative rate
]

— In-field failure
——— Qut-field failure

.61 ’_'_l_r

_'_,_____I'

r'—""_"—l_
il
J_,_rr

—

0.001). MGEFHEEIZHI LD 0
BIDAHT, BESHGEHEHET 1 7 AR

12 24 36 48 60
Moanths after the initiation of irradiation

HIR L - BENEERE TH - 72,

Fig. 4
3. U L INENBROBEMN

In- and out-field failure rates for esophageal failure (n = 60).

1) Y SEI S ENE TR 5
&, VEREZEFIINOTL0.3%, NIT 1-
33.6%, 2 EFFERIIBDOBM24.8%,
62.1% T - 7z (Fig. 5). NOFEFIIINI 8-
FEFNZ R THBICHREI KD - 72
(p=0.004). {LEBEEBEHBIOY 23
HIFFSEER I 1 4 TRURIG A ARAE )
17.9%, CDDPHH|BEHAERI25.0%,
CDDP + 5-FUPFHIESI0.0%, 2 £ TH
DB D38.8%, 55.0%, 0.0%TH-
7o, IMOMICEREIRO LN 2
572(p=0.29). 1) > SEIFESE & B
EDORRIZOWTIE, NOEFIOERI

Cumulative rate

I

o] L—r"

——— NO (n=36)
-—— N1 (n=24)

)

__J‘!

WIS BEEILT, 2 ERSEII48 0
% Td -7 (Fig. 6). NUEBID 2 47

12 24 36 48 60
Manths after the initiation of irradiation

FERIL, MHEN [ 41.7%, BRHEE Fig. 5

SERC114E 11 A25H

Lymph node failure rates by N classification.
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Cumulative rate

11 ——— In-field, NO (n = 36)
— Qut-field, NO
-------- In-field, N1 (n = 24)
81 e Out-field, N1

HMGED—2>TH %%, Hareyama
6, FERE16 1P RS (55.0Gy/
22[8]~60.0Gy/30[0]) |21 Z. T Jepy Ba
S CREBEERI & fE AT ils s LT, A
1 [[14.0~10.0Gy, 1~3 [0]) % 5% j
L, 31.7%D 5 4ERPTHIHE % #is L
TWaY, bilbh Ol IREHHE 5
1SB1TH, 5 FRPTHIHEI259.3%
&, Wil sRe TV DS,

PR S 038 L2 V23T o Al gl ge
DUEEPLETH Y, W BEH S
B BIBD L VVERI AT L vl 7% A

bDLEZOND. BT8R

Months after the initiation of irradiation

0 12 24 36

60 &, TEMSNMERE T LAEAT
SRV, BT RORORRZEE

Fig. 6 Lymph node failure rates according to failure site (in- or out-field)and N classifi-

cation.

DFFETALZ AT L7z, NOERI 6B D) &, 1) ¥ HifE
BE@BHz 7 60(19.4%) OFREIA L, No.104 ; 341,
No.105 : 2 i, No.106, 1,3 :1#l, No.1:1HTH -7
RO IR DRIRE A5 &, Tu(4 6l) Tid 0 #1(0
%), Im(2061) Tt 4 1(20%), Ei(1261) Tl 3 4 (25%)
2 U EIICEESED, IS, 3EAE 20 v
i, 3FIATIHEY) L5, 1 BIATAEE ) OoREICAEY L7,

z =

HEBIOBIOHAEFFIIHROME L IZIZFAETH > 7209
A5, IS A 5(96.6%) IZBWTEEF 72131 o
HiTho7zZ EHFHSNITR o7, FREE, oEER
TI396.1%%%, 1) i Tli94.1%72%, FOMOFRTIZEe
FEBIAS, 24 ADICHBI L7, 5674 B O EEHER,
57TH BED ) ¥ SEHiEREAR S NIERD 5o 72085, B
T2 FEBEIIEEL N TA2HRLEZONS.

FOEFFERIITHEIMEST UTERIE &5\ il % 320,
THEGI TIIAREICHEREI G -7z, AEHRICHET A%
LEFHT TS, THEOAPEELM AT THo72, HE
WITCHEEI D b N EABHOAF®IZOWTIE, T
TEEDMEFTEEDE o FHEFNZEA L7z 2 & 12 & A%HEA
FLEIOND. FERROGIMAE 2R 45 % T4ER T
12, MEERBEOBAICBWTY, AEFHELEERICHT 515
FARROGRILARD b D, FEHEIEIZHT 5 BHEFOR
BEIZOWTE, BEHFNORAEFERI1HOATH -7
ZEDL, BROBHECTORELEABEEIEVEEZ S
N&. 72720, 1GHHOIEMEZ REERZ R UM T
Hb.

FOEFTHE I R Ot & I 5 87 2 i E R i
LT, BEARSHEY, BTk, £408IReHEH
HESN TS, BENBHHEZAENOGREEIEL ED

24

G R L CRE~OBRE DN
TEOLBENETH A, BTk
HIEIE S N7z 1961 TlX, 70~87Gy

TWB, ZHh6 O ZRIEHERIE, WHIC R EAE
TENITHITHREROBREIT S 5 Zm L LG22 & 2R
LTwa. —J, Zo8RatiigiiEw 2o Ean» s
MR T #D & ) L3 5 HED—DTHS. Nishimura
B, ZoEIRS (1.5Gy x 2/H £72132.0 + 1.2Gy/H, ##
H56~95Gy) & @ L7236B1%, @i a5HEST(1.8~2.0Gy
x 1/H, ##HERS0~~77Gy) & JtifT L 725261 & iz L, 2 4Ei)
=D, BOBDA5%, 15% &, SHEREHCHEICH
LELEHELTWAY, £oHIRREHE & D54 DL
FWIZ L AMEHME 2 4bEhiE, HfRIEs S ICfET
LHUREMNH L L EZLNS,

ABIOMETIX, (LR ORI L 2 BESSAELF
HOFEEITO SN o728, {bSREimEIc L v &
FERAT L L7z &0 #5130 7 < eI AlSarraf &
1926l OMOEERE 2 AR L LT, M E5T64Gy/37101/6.5
a0 LR R RE & AL BB 450Gy /2500175 #IZCDDP + 5-FU
(CDDP 75mg/m?® . Day 1 & 5-FU 1000/m%/24hr : Day 1~4
FrlelE % 3~4 AT L 12 4 0 — R) O FEIEARECEMES
HBEERZ AT, 2 IS A AR A IR B BT 1 96 123
LT, CDDP + 5-FUffHIB#36% CTh o7 L#E LTV (p
<0.001). bILbNDIEFTH, 7 HDATHEAT L 7-CDDP
+ 5-FUBF I TIRER R AR WA At2 72,
LEBREEOGEIC & 5, BEEHhR OB S & I EFEE A
FROMEIZDWTIHE, E5IZERMZEQATHRITTREAT
hhrtELLNS,

) Y SEIESEE, NUEF] & NOERI T2 O 8 L -
Tw/z, NUERITIRBBHEIESE L ) BEHNER? S
<, BERETT L0 LR, HEESREOMILZHS
WERHLHEEZONL., —J5, NOEFITI, 55T
FHIHRDEA LN Ehs, BEMBEAL VD) 23
AT 245.0~50.0Gy DTS IER TH o722 &

HAERSRE H59% 6135



FRLTWA, SO ExT e, NOERITI, FEEHE %5
KTBHIEICE-TY Y EEREEIETE S Z & &R
LTwa,

NOFER TR 5 L7 FHEEEAL D ) & 73 & FREHF I &
BICiE, 895 L) o3 (No.104) 20 &/ 8) & o3
(No 3) FCOILMARHH 2 RETILENH L. DY

L B TR I RS E T E 208 »Pk EJ
EE t A, FGE L, SRR E G TI0~50Gy G, B
51 % fii/ L T60~84Gy ¥ T 59 A Hagh ik % 1664 l:iiﬁ
7L, EPITIHENSEETE, ML, LEEE,
TRl E 7 EOMIAME L Bk h oz L HE LTV BY,
LA L, [ OREETEF IZIXIEER) 2 Ei s L) »
SNEEEEFR TV,

—7, FRHEFITHRI) VI EEEAERICOWTIE, 9
A IAR AW BRE I3 706, ERPRAGIZF5E 2 D 72150
BT DORE S DS S 519, TR IR
VOSEIICIER R D o 2EETIE, FEO62% 07 AT
Fi - SEES ) o NEIERE, 21 % DNMATHER TH - 7208, §
IR BT AZ LIk, LR - SERANOFSEERELS

fit s %
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P &R ERTEEBRELTWA, /4, NES
b EERRYIBEERIS2 B O mIEE AR L, ) o/ i
R ORI ONTHA Lz b #E L TwaY, L7
o T, MEHERICBWTY, HIESHRETEATI-3N0
FEBNZAT LTI, RSB OREDS) ¥/ HifF%E % W
SEB)ATEETHALEILND.

£ &

FOERE ARTA Y IRET & FiAT L 72606 O P 5RE & M5
L7z, 85.0%DIEE THIEZ D25, HHERE1396.1% 7%
2RI, BSEEAALIE, FUEF i) L 3HiA996.6% F
7o EEHRBIEITHEOMETENE VI EERT, LTS
FEBIZ A % BUR DB S GER O R A R A ELEE S h
7o U NEIESE, NUESITI 2 FEHSSRSIREAETA T
41.7%, WAL T28.6%THo7-DIZxf L, NOFEHFITIE
TRETEFHL D A 1224.8% D FSE %GR 72, NOJER] TIIILHE 72
BT ZHRETAILILN ) Y EBE TR €55
T EAUREE S

&

X
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