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A CASE OF LYTIC METASTASES
OF A CARCINOMA FROM THE OSSUARY
AT HALLSTATT (UPPER AUSTRIA)
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PROLOGUE

(H NB? BOWNILS ;H> J;F21J;NBIFIAS 16 H?1JF;MNC=
N CM Q?FF EHIQH NB;N #0A?H ONLIOB;F JBSMC=C;H ;H>  >N?;MM  ==1L>CHA NI 7CHE BOM >?22J CHN?L2MN
?RJI?LN CH 5 P2LS <LI;> P;LOPNS 18 G?>(=;F BONNILC=;F  CH NBOM NIJC= Q;M ;FL?;>S ;JJ;L?HN CH BOM ?;LFS
;L=B;20FTAC=;F PASINIFIAC=;F ;H> SHNBLIJIFIAC=;F  JO<F=;NCIHM IH >Co?L?HN H?1JF;NGH C(H ;H=C?HN
J5F; 203 NBIFRAC=;F MNO>C2M QM J;LNC=OF;LFS CHN?L2MN?>  #ASINC;H L?G;CHM  ONLIOB;F ; <

/?=2%P?>  ’OH? ;==200> =Nk
_ *IL;PC;H *<OM?0G ~ HNBLIJIM &HMNCNON?  LHI  FF LCABNM L2W?LP?>
T,& BWIM >ICILA ;H\BLI



GIHA \B? NL?G?H>10M HOG<?L 1@ B(M =F?;L ;H>

SN; 2> S2U=LCINCTHN 16 NB? J;NBIFIAC=;F ?P(>?H=7 ;L?
W?P?L;F TONMN;H>CHA =;M?M 16 OHOMO;F <?HCAH NOGILNM
?A 10 ;HACI V<LIG;M ;H> IWN?1G;M ONLIOB;F .= *5
=;F=v?> GSIG;? ON?LC ONLIOB;F ”OHAQCLNB

;H> 5 P2LS L;L? =;M? 18 ; M;=L;F H?OLF?GGIG;

N?? ONLIOB;F *OHAQILNB 1B? G;DILINS 1§ BOM
=IHNLC<ONCTHM >? ;RN QCNB NB? >Co?L?HNC;F >C; AHIMM 16
G;HAH;H=C?0 ? A GOMCIF? GSHIG;M ;GIHANB?G NB?
G(>>F? +?1FNB(= MJ?=(G?H (LIG *;07L 3(?HH;
ONLIOB;F ;5 JLIS;<F? 2J0IB;LSHA?;F =;L=(HIG;
ONLIOB;F ;o sH> >(0?L?HN GILGM 1§ GIR?>
GN;MNSNC= =;L=CHIG;M  M?? ONLIOB;F ONLIOB;F

< ONLIOB;F ONLIOB;F 3SBHgH?E JH>
ONLIOB;F ONLIOB;F (LOW=B?L ;H>
ONLIOB;F < ;H> = ;

;H> < ONLIOB;F .=*5 +WG?VEIPg .=*%

ONLIOB;F .=*) > < ONLIOB;F ;
JH> < TOB(A .=*) 00 =% ONLIOB;F
ONLIOB;F .= *5 %ILgvEIPg .= *5
ONLIOB;F : < = > H> ?
3SBHgH?E .= *5 +wG?VEIPg .= *) ;H>

< 4GEMNS =%
ONLIOB;F
e?ivgEIPg .= *}

3SBHQH?E .= *%
ONLIOB;F =% ONLIOB;F
ONLIOB;F +wG?vEIPg ;H>
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ONLIOB;F ONLIOB;F .= %% +WwG?VvEIPg

I ONLIOB;F .= %) ; H> <
1BOM BOM ?00LNM Q?L? ;FQ;SM ILC?HN?> NI 2MN; <FMB
JLIGIOH> >C0?L?HNC;F >C; AHIMM @IL G ;FCAH; HN NOG 1 0LM
NB;N ;JJ?;L2> NI <? P2LS >(p=0r NI >(MICHAQWB (H >LS
<IHM 7(HE 1BCM CHN?L?MN QM FMI ;FL?;>S
GCLLIL?> CH ; MN;N?G?HN CH QB?L? B? ;IN?GJIN?> NI
=IFF2=N FF ;P;CF; <F? JO<FNB?> ?PC>?H=? NBOM =L?;NCHA
;>N M2 GIL GIL? >?N;0F2> MNO>S 18 G;FCAH;HN
NOGIOLM =< IL?IP?L B? ;FMI ;ME?> BIL NB? M?H>CHA 10
H?2QM 1§ H?Q VH>(HAN 10 G;FAH;H=C?M NB;N B? QIOF>
>?9JFS ;JIL?=C;N? ONLIOB;F

&H B? <?=;G? ;L;=N?> NI ; MEOFF ILCACH;NCHA
ALIG \NB? % ;FFMN; NN =B;LH?F BIOM? CHP?HNILS HOG<?L 1
NB? +%> 3(?HH; *+ NB;N Q;M OH>?L MNO>S <S
IH? 10NB? ;ONBILM 0=B;G;Ff 20>;.  HN?LGM
18 67;NOL?M NBCM =;M? L2M?G<FM ; MJI?=CG?H (LIG ;H
IMMO;LS ;N (OXCHS  "*T?=B /?J0<K= NB;N Q;M >C;AHIM?>
<S ONLIOB;F .= *5 ;M5 OH;HCGIOMFS 879
JL2M?H=? 16 LIN?HFSNC= G2N; MMM 18 =;L=(HIG; &H
PC?Q 1 NB? fOH>; G?HN;F H??> B? JICHN?> 10N ;FL?;>S
G;HS S?;LM ;Al ONLIOB;F ;H> CH L?A;L> 1§ NB?
WNCFF ;=NO; F M=C?HNCV= L?F?P;H="? 1§ NBIM N1JC= Q? ;(G NI
PHF;LA? NB? >;N;<;M? 18 G;FCAH;H=C?M B? MOAA?M?> <S
NB? JL2M?HN INO>S 18 NB? % ; FFMN ; NN MEOFF
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Deine Sendung kem in Ordnung vor 10 Tagen. Inzwischen habe ich

Fals ich ein Bild aus Deiner sch¥nen SEM-Dokumentation einreihen
sollte, bin ich bereit die Angabe fiber das "Boltzmann-Inst. ete" er-
whhnen. Ich danke Dir dabei flir Deine liebe Genehmigung.

Schade, dass ich vor meinem Abflug nach ngpten
sus Zeitmangel machen kann, deswegen habe ich auch Wien absagen mllssen.
Hoffentlich komme ich Mai/Juni, Marie Teschler ist einverstanden. Da-
bei mlchte ieh gerne "Deinen" Hallstatt-Sch#del sehen.
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#PC>?H=? 1§ H?1JF;MNC= >CM?;M? B;M ;FL?;>S <??H
L2JILN?> GIL JL? BOG;H GIMMCEM ;M Q?FF ;M QL ?;LFS
BIGCHCHM ? A )?;E?S TH> *1HN;AO
1I<C;M ON;NBIJIOFIM - J -B?;H
2% *1BHMIH , >M .= %) / ;H>1EJB
50(HH?S .= *5 NC>?MNB? BOMNELC=;FFS IF>?MN ;H>
P;LCIONFS CHN?LIL?N?> =;M? 1§ (;H;G (H (?HS; ?A
)?;E?S 1I<C;M -B?;H .= *} NQI
L?=?HN = ITHNLC<ONCIHM ?PC>?H=?> IMN? 1A?HC= H? 1 JF; NG
(H MI?=CG?HM <?FIHACHA N1 NB? ?RNCH=N BOG ;H F(H?;A?
NB? ?;LFC?MN B GCHCH =;H=?L ;H CHP;MCP? <?HCAH TMN?1C>
IW?1G; (H NB? MICH? 3?2LN?<L; 2 4 >N NI
;JJLIR GUFFCIH S?;L ;H> Q;M >C;AHIN?> (H
; DOP?HCF? ME?F2NIH 10 ><=;*5892=1. ,>< <.-2+* (1LG \B?
*:F;J; MN? OIONB  fLC=; /;H>IFIB 50(HH?S .= *}

1B? AL?;N ;HNMCKOWNS 10 H?1JFNGM <?=;G?
MO<MC>(M?> <S ; M?=1H> MJ?=CG?H QBCF? L? ;H;FSMCHA
; NI GCFFCIH S?;L IF> BIGCHCH G2N;N;LM;F
IL;AG?HN GLIG OQ;LNEL;HM 0 L>F? 1
%0G;HE(H> OIONB gLC=;  NB;N ?RBC<CN\M ;H
HIN2IN;L=1G; > .= %5 FMT QCNBCH NB?
—;F; 21FNBC= BOG;H GIMMCF L?2=1L> 1§ NB? +7;H>?LN;FM
; MJ?2=C20 EHIQH ;M <?CHA NB? <?MN L2JL?M?HN?> NQI
= MM V<LIOM >SMJF;MC; CH ; Li< L?2=1P?L?> BLIG NB?
(L; JCH; MON? ;H> 5 JIMMC<F? <?HCAH ;FN?L;NCIH NB;N
=IH=?LHM NB? J;LC2N;F <IH? 10 NB? ON?IN?H & MI?=(G?H
B;P? <??H L2JILN?> *1HA? .=*) "T;LHNTEC
—LIFCE?L;NCP? =B ; HAPM 1§ <?HCAH H;NOL? Q?2L? ? A

(>?HNCV?> CHNB? 23371 —;F; 21FNBC= VH>CHAM 1§ *<F;>?v
MQ?F A2M=BF?L +(=1F; .=*% 00=B ;FN?L;NCIHM
B;P? X (H =THNL;MN NI G;FCAH;H=C?M X KON? 18N?H <??H
L?2ACMN?L?> CH  ;H=C?HN BOG;H L?F=M <ON HIN
MSIN?G ;N0=;FFS -L(G ;LS G ;FAH;HN <IHS NOG 10LM Q?L?
L;L? CH JL?BCMNILC= NCG?M >0? NI M?P?L;F L?;MIHM
N;IBIHIGC= =B;HA?M ;LN?0;=N 10 JL2M?LP;NCIH ;H>
M; GJIFCHA <C;M ,>?M =%} FIQ G?;H F§?
?RJI?=N;H=S ;GIHA JL? GI>?LH MI=C2NC?M CH;>?KO;N?
>C; AHINCM >0? NI NB? F;=E IL FCGCN;NCIH 18 MIGN NCMMO?
;H> (H?p=C?HN (G ; ACHA N?=BHCKO?M  ?=E2N IL
L2M?;L=B2LM >C> HIN B;P? ; MOp=C?HN >C;AHIMC=
PRI?LNM? ;H> IL Q?L? JL?1==0J(?> QCNB INB?L L?M?;L=B
;CGM ONLIOB;F SIFFIQCHA , >?M NB? L;L?
(H=(>?H=? 1§ ?PC>?H=? 18 H?1JF;MNC= >OM?;M? =;H <?
M2?H ;M GIMNFCE?FS HIH L2JL?M?HN;NCP?  ;H> MBITOF> HIN
<? =IHWLO?> ;M CH>C=;NCHA NB? NLO? JL?P;F?H=? &N
JFQ;SH B;M <??H ; AL?;N =1H=?LH 1§ #0A?H ONLIOB;F NI
(H=L?;M? \B? HOG<?L 1§ JO<FMB?> NOG ILIOM =;M2M ? A
ONLIOB;F <S ;JJIFSCHA MN;N? 1§ NB? ;LN
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GABI>M %? HIN IHFS ?H=10L;A?> \B? OM? 1§ LI GOMCHA
H?Q N?=BHCKO?M <ON ;FMI NB? ;JILIJLC;N? CH=FOMCIH 1§
BIGIFIAO? =FHC=;F M?LC?MNT A;CH ; JF; OMC<F? >C; AHINCM
+?Q BIMNILC=;F ?PC>?H=? (M MNCFF GILNB=1GCHA ;H>
JLIPC>?M 5 QCH>1Q CHNI NB? PRIL2WCIH ;NCIFIAS H>
J;NBTA?H2MM B2L?QUNB =1HNLC<ONCHA NI NB?? OH>?LMN; H>CHA
;H> ?PIFONCIH 16 NB? >?P?FIIG?HN 10 H?1JF;MN=
SIN? ;MM

Fhhg=Fzz
% FRUN; NN CM 5 NG FF GSLEPNNIQH (H 23370 OMNLC;
FI=;N?> ; JILIRIG;N?FS EG NI NB? Q?2WN 1§ 3C?HH;
OMNLC; &N CM @;GIOM GIL CNM GCHCHA 10 M;FN MCH=?
JL?BOMNILC= NCG2M ;H> O ;FMT QILF>QC>? OHCKO? IL ;H
IWMO;LS (H QB(=B BOG;H L?G;(HM ;L? MNIL?> ;H>
ALIOJ?> <S {;GCFC?M IL A?H?L;NCIHM 1B(M ""B;LH?F
% 1OM? 10 % ;FFMN;NN CM CH NB? <;M?G?HN 10 NB? =BOL=B I{
ON #(=B;?F QB(=B Q;M?2L?=N?>(H\B? " =?HNOLS 1
OCH=? NB;N NG? =L;HC; ;M Q?FF ;M M?F?=N?> FIHA <IH?M
Q?2L? ?2R=;P;N?> LIG NB? NG ;FF =?2G2N?LS ;N % ; FFMN; N
;H> JF;=?>(HNB? =B;LH?F BION? $LIGNB? '8 =?HNOLS
THQ; L>M (N <?=;G? ; =OMNIG CH % ;FFMN; NN <ON Q;M ;FMI
;o QU>?MIL?;> FI=;F NL;>INCIH CH M?P?L;F L?ACIHM
MOLLIOH>(HA NB? FJM (H  OMNLC; ;H> _?2LG;HS NI
>?=1L;N? L?2=1P?L?> MEOFM N1 BIHIOL ;H=?MNILM QB?H
L?KO?MN?> <S NB? @; GCFC?M O ;0M?L OLANN; FF2L
FCINCH?T  <;>0M =% 1BOM MJ?=(;F
MEOFFM Q?2L? MO<D?=N?> NI ; LONO;F NB ;N CH=FO>?> =F?; H(HA
<F?;=BCHA ;H> >LSCHA GIL MIG? Q??EM ;H> >?=IL;NCIH
1§ NB? §IL?B?;> 11>;S NB? IMMO;LS 10 %;FFMN;NN
=IHN;CHM =; MEOFFM  ;<ION 1§ \B?G ;L?
J;CHN?>  2MC>M 5 =< EINPM? =LIMM TH NB? GLITHN;F <IH?
CH GIMN 1§ NB? =;M2M MJ?=CV= A;LF;H>M 1§ WIQ?LM IH
0?G;FM ;H> QL?;NBM 1§ 1;E IL CPS (H G;F?20 ;>1LH \B?
=L;HC;  >>NCTH;FES NB? AL;P? >CAAZL J;CHN?> L?=1L>M
18 H;G?M <CLNBM  >?;NBM ;H> G;LLC;A?M 1§ NB?
>?=7;M7> 11 >;N?  MEOFM  ;L?  MNCFF ?HNIG<?>
MIIL;>(=;FFS NB? F;N?MN CH 1B? FIHA <IH?M 1§ NB?
CH>CPC>O;FM ;L? =1FF?=N?> ;H> MNIL?> NI1 <ON NB2(L
CH>CPC>O;F ;MMI=C;NCIHM ? A NI ; =L;HIOG L?G;(H
OH=F?;L ;M NB?L? ;L? HI CHM=LCINCEHM TH NB?G
QQQ B FFMN;NN; OMNLC; H?N NB? J;CHN?> MEOFFM 1§ B ; FEMN; N
&H NB? M MNB?  1<D?=N OH>?L MNO>S
; =:FP;LI0G Q;M ;=KOCL?> <S 3CENIL ) ?<T?R?L X
=OL;NIL ;NNB? B2J;ING?HN 1§ HNBLEIJIFIAS ;N
NB? +;NOL ;F %CMNILS *ON?0G 3(?HH; ;H> (H=FO>?> (HNI
NB? , IN?IFIAC=;F =IFF?=NCIH CHP?HNILS HOG<?L 1§ NB?
+%> 3(?HH; *+ &N B;MHI >?=1L;NCIH <ON (N
;INL;=N?> TOL CHN?L?MN QONB CNM ?PC>?H=? 1§ ;>P;H=?>
TUN?TESNC= 5 H> TMN? IM=F?LINC= ;FN?L;NCHHM



METHODS

1B? =;fP;L(0G Q;M CHP?MNCA;N?> <S ;JJIFSCHA
WN;H>;L> SHNBLIJIFIAC=;F GABI>N (HONG;HH
A? ;N>2;0B Q;M 2WMNCG ;N2> <;M?> TH NB? I<FN?L;NCIH
WNSNOM 1@ NB? ?H>1 ;H> ?=NI=L;HC;F MONOL?M ;H> NB?
=IH>0CIH 16 NB? N?20B NB? JL?GILN;F NLINB FIWM ;H>
>PAL?? 10 L2MILINCEH 1@ NB? ;FP?RF;L JLI=?WM 1B?
SN?LGCH;NCIH 16 M?R Q;M =;LLC?> 10N <S CHMJ?=NCIH 16
NB? GILIBIFIAC=;F W;H>;L> G;LE?LM 2 A NB? 0ILG 16
NB? MOJL; IL<CN;F MNLO=NOL?M NB? §1L?B?;> GILIBIFIAS
NB? IL<(N;F GILG NB? GILG ;H> >(G?HNCIH 1§ NB?
G;UNIC> JLI=?MM ;H> NB? GOM=F? CHW?LNCIHM ;N NB?
HO=B;F JF;H? 1B? J;NBIFIAC=;F =B;HA?M Q?L? VLWN
7R; GCH?> OMCHA HIH CHP;MCP? G2NBI>M  (H=FO>CHA
; G;=LIM=130= CHMI?=NCIH  ;H>NB? OM? 10 ; G; AHCGSCHA
F?HW  =IHP?HNCIH;F L;>CIAL;JBS  =BCFIM *"1GJ;=N
TC;AHTIN JH> =1GJION?> NIGIAL;JIBS  —B(FCIM
1LIGI=;H 0/ 1B2L?;0N°L <IH? M; GJIFM Q7L?
N;E?H ;H> ?R; GCH?> ;M HIH >?=;F=(V?> N?=\CTHM (H O#
GI>?(H ; O#> 720M 10> NB?H ?G<?>>?> (H
JIFSGNBSFGNB;=LSF;N? M?=NCIH?> JIFMB?> MJON?L?>

20 cm
==

8K #,1*6™H G *77<8&.74 ;  **$.<15.; 2,8

QB =;L<IH ;H>(G;A?>(H 0# GI>?(HNB? O#> <S
OM? 10 ; G1OL KO;>L;HNMEFC> MN;N? >2=NIL  1S>? =%

CASE STUDY — RESULTS

5 =LIM=130= CHMI?=NCIH

<16*=187 8/ <LA*7- *0. *= - *:]

1B? P2LS Q7FF JL2M?LP?> MEOFF QINBION JIWN GILN?G
>;G;A? GIMNILI<;<FS <?FIHAMNI ; G;NOL? G;F? ;A?>

X S?;LM NB? =;FP;LCOG (M LI<OMN QINB =THNC>?L; <FS
>?PF1J?> GOM=OF;L L?H?8  20>;.  NB? AF;<?F; ;H>
MOJ?L=(FC;LS ;L=B?M ;L? Q?;E NB? GIL?B?;> MF1J?M
MFCABNFS 1<FCKO?FS NB? BLIHN;F ?GCH?H=?M ;L? GUF>FS
G;LE?> NB? 7RN?LH;F 1==CJON;F JLINO<?L;H=? N\B?
G;MNIC> JLI=2MM 5 H> NB? MOJL; G;MNIC> =L2WN ;L7 Q?FF
JLIHIOH=?> {?;NOL?M 1@ NB? @;=C;F ME?FNIH ;L? HIH
WJI?=V="TSAIG;N= <IH?M ;H> ;L=B?M ;L? HIN P?LS
LI<OMN NB? MOJL; IL<(N;F G;LACH (M G I>?L;N?FS LIOH>?>
sH> NB? TL<OM ;L? ; JILIRIG ;N?FS MKO;L?>

$4.2/#0 OEOF *+
F2ON F;N?L;F PC?Q

"LEPLOG 1E ;X

S?;LIF> G;F? (H ; GLIHN;F < LCABNF;N?L;F =

1==CJN;F ;H> >
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AMNB 1H? ?R=2JNCIH X NB? F26N F;N?L;F CH=CMIL NIINB

X FEN?2NB QL7 FIMN CHNL; PON;FES ?H>1=L;HC;FFS NB?
MONOLZM ;L? I<FN?L;N?> ?2R=?INNB? <L?AG ;Ni= J;LN 13 NB?
M;ACNN;F MONOL? ;H> NB? F;N?L;F NQI NBCL>M 10 NB?
F;G<>1(> MONOL? ?=NI=L;HC;FFS NB? F;N?L;F J; LNV 16 NB?
=ILIH;F MONOL? ;L? I<KN?L;N?> NB? L?;L JILNCIH 16 NB?
M; ACNN;F MONOL? M CH I<FON?LNCEH MT ;L? NB? G?>(;F
JILNCEHM 16 NB? F; G<>1(> MONOL?

&*=185802, %5 *b=.;*=187<

> =LIN=1J0=;FFS ; GIHIGOG 16 LIOH> NI 1P;F
WB;J?> M=F?LINC= JILINC=" L FSNC= =B;HA?M 1@ P;LC;<F?
SOG?HMCIHM 5 L? >2N?=N; <F?

122=N 20>;.  LH; G;=LIN=1J0=N=;F? ; F;LA?
FSNC= >282=N (M ;JJ;L?HN CH NB? FIQ?L JIMN?LCIL J;LN 16
NB? GLIHN;F <IH?  20>;. & JHIN?LCIL 7>A? AH; QM
; FsN2L;F 35 LN DENB? =ILIH;FMONOL? 1B? JL?>1GC(H;H\FS
FSNC=;L?; B;M ;H ;JILIRCG;N?FS =(L=OF;L T10NFCH? 16
N GG QUNB ; >?PHNC=0F;N?> G;LACH ~ >>CNCTH;FFS
; <LE;>N=FPLIMM ;<BON =G (H <L?;>NB JLINLO>MNB?

B ¥ 1786% /86 1. Ne>* ;B
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