
VXTKZKKFCPGI{ZB[GQ-NXKGQ1913

P[FVKKRSGE,

FIJKCFNPETKFRKZGNGDKFFYNKRK\,PZMHZVGBKZPC"O,FVYGNJFNZVGBFZVVGZJ,FJMRKGQ,PMGQJMRGNGDKNK[ZBN,IKVF

\YXKZ
E"ZN'VGIGCSYK,PZB[GRKFPR\IKOCBZW-K[ZBN,RK\I

GJKVNC[R\1913C[GPZ[RGZFGNYFCTYCG\HB\CVDKTF

P[KYFGCEPGP\)hematoma(\GL-PGIK\.NBIZFRK\GI

FPGXNIFGVKTFFPKBRGVKFIGNV\TOIHKGRG\-[GGBIHG\KKO

)visual hallucinations([RDZPGCIXKGFRDEK[NFPGI

)FPKSVZF(.VZ[\IGNFHF,[VGZSPFC[R\1914,FKB

FPBPZFTCZKFZB[GQ[PEGGICGTNVDKTFRKZGMKZGZDK\.FQ

FJKVGNCRK\GIGFQBKMG\FEKGQCFS\PRG\FYNKRK\,[FKB

REKZFM[NTXPF,PTKEKOTNML[FZGVBKOCBG\FT\NB

RVNGCZP\OFPYXGTK\PTPK\KFOCIG"N,GMKFOERG

C\IGPOTO[NKJFCKETTKGRKTEMRKCCTKG\

FRKZGBGV\NPGNGDKG\[FTSKYGB\IGYZKFPGIEBH.

FYEPF

ZB[K\FZVGBFCBZW-K[ZBN,TNFKCJKFFBKZDGRKKO
GFPYXGTKKO,\GTEFCSKVZGFPYKU[NRSKONGK~1|,BL

ZYPTJSGVZTNZB[K\F[NFZVGBFCMNNGFMKZGZDKFCVZJ
MVK[HGP[\YV\CJKVGNCIGNFFVZJRK.NBIZGRFFTCKZBNKK
H'DZKRCZDFT\Y[NVZ[\IGNFP[R\1913TOVXTKZKKF
CZB[[RG\IGJGVNCFXNIFTN-KEKVGIGCSYK.

VZ[\IGNFHGRPSZFMFZXBFCBSV\FBDGEFFPEKXKRK\
C-17CBVZKN1913GVGZSPFCIGCZ\F')BEZ\ZT"E=1914([N
'HKMZGRG\ECZKO[NFBDGEFFPEKXKRK\FTCZK\[CB"K'~2|{
M\C-FT\FZVGBK[YEON-'FZVGBF'~1|G[FGXB\GNBGZRVSYF
TYCVZGWPNIP\FTGNOFZB[GRF.FTGZLGFBIZBKNSDRGQ
FTCZKFKFE"ZP[F[ZPQ.C[NREKZG\F[NIGCZ\FPYGZ
)[ZEZYTG\YBIE[R\ZOTN-KEKDZKRCZDNCK\FSVZKO
FNBGPK(,GTZMGFYNKRKGFPETK[NFEKGGI,PVGZJ\CHB\VZ[\
FIGNFCF[PJG\PTJG\.

E"ZNBGQVGIGCSYKRGNECVKRSYC-.1869CDKNXTKZ
F\KK\OGVKZRSB\TXPGGBIKG\KGCBKSGUDZGJBG\.FZGSKODKNG
B\MK[ZGRG\KG,GCPFNLNB[KDZ\KF[KDGTCGZGPKNDF
PP[N\K\NPTQKNPECVYGNJFNZVGBFCIZYGC.FGBF[\NO
CMKZGZDKFCCZNKQGFKFNPRFNCK\-IGNKOCZGSKF,PIGWN\IGO
FPG[C)FBHGZ[CGFG\ZFF\DGZZG\KFGEKO(.CTYCG\VGDZGO
FINKJNTNG\BZXF,GFKFMMNFRZBFFPR\IFZB[GQ[TNF
NBZW-K[ZBNMPGPIF.B\TNKK\GGZB[K\EZMGSKVZCXGZF
PNCC\PTNEVK'FZVGBF'~3|.PNCETCGE\GCMKZGZDKF
GPKKNEG\TSYCVTKNG\XKCGZK\GRCIZNKG"ZFZB[GQ[NFBDGEF

FPEKXKRK\FTCZK\NKVGGPIGHKVG{NKPKOFFS\EZG\
FZVGBK\CK[ZBN)FZ"K(.FGBHMFNBZKMG\KPKOGNBVSY
PNTSGYCZVGBFDOCDCGZG\.RYGGF[BIEFTGSYKOC\GNEG\
FZVGBFCBZW-K[ZBNKDBNB\SKVGZGFBK[KGFPYXGTKPR[KKF
)\PGRF1(.

PVZ[\FIGNF

PVZ[\FIGNFNVKTEG\G[NNKBGQVGIGCSYK:VZ[\FIGNFMNNFVXKT\
FDGNDGN\,VDKTFCIGPZFPGIGYZGPKG,GYKNYGNPZMHKFZBKKFTYCVDKTF
PMEGZBYEI.

CT[ZKO-G[NG[FCPZS1913,C[TFBZCTBIZ-FXFZKKO,RVXT
F[GPZE'X'PMEGZTGVZ\CTGZVG.FMEGZRGZFCBYEISKSJPFRDQ,
PPZIY[BKRGTGNFTNIXKPJZ)MNGPZCSPGLPBGEBNFPJZF(.FRVXT
RVN,BNB[\MUF\ZGPO,F\KK[CGCSKGTFBR[KO[TPEGCSPGLNGYOTN
ZDNKGGRMRSNCK\FYZGC.NVKECZKFO[NTEK-FZBKKFRZBGCKEKG[N
FRVDT\RGTG\TGGK\KG\PP[NBIZFRVKNF.FIGNFNBBKCEB\FMZ\G
GNBF\NGRQTNMBC.MTCGZIP[EYG\FDKTFZGVB)FBKZGTF\ZI[
CZB[GQ-NXKGQ(,[CEYB\ZBKK\G[NFIGNFGDKNFMKZBKK\GPJG[J[\
GPTGZVN\.MTCGZIXK[TFCYKZGCFINFRVDTNFYKBPSVZVTPKO
CPFNLF[TG\[NBIZFVDKTF.C[PGRFCTZCCB\KNCEGYB\FIGNF

Key words: history of medicine; gunshot brain injury; visual cortex; visual

hallucinations; transient hemianopia.

\PGRF1:E"ZN'VGIGCSYK:XKGZ[PQ[NRIGODGJPQ)CBEKCG\

P[VI\VGIGCSYK(.
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GPXB\KGCPXC[NBKE[GQ)apathy(DPGZ,BKRGP\BGRQ,TKRKGTXGPG\
GFGBRZBFK[Q.FTZ\KBG\GCRYNGFGBF[KCTN[BNG\KKCMCEG\
GCZKVKGQ.FGBF\BGRQTN\IG[\MCEG\CZB[GGZBKKFNBCFKZF.NPZG\
HB\FGBKETNHFG\B\FBR[KOGFIVXKOCCK\.M[RG\RKONGPRGIFFKB
PKETGXOB\TKRKGGRZEO.FBK[GRKO[GGKO,F\DGCG\NBGZ,FFS\DNG\
GFYGRGZDRXKFCZGZG\,GEGPF[FQPFKZG\PEK.\RGTG\FTKRKKO\YKRG\.
ZVNYSFDKE[NFVKYFISZC[\KFZDNKKO.ZVNYSFTGZGF[ZKZKOIHY
K\Z-TN-FPKEF.EZD\IGOFDGU\YKRF,FEGVY50CEYFGFIGNFP\GI.
FFVSYG\CEGVYDEGNG\CPKEFMHG,[P\YCNFZG[OMBKNGISZEGVY.
CINYFTGZUPTJNXEKPKQPQFYGF\KMGRKGM-4S"PPGNF-

protuberantia occipitalis externaRK\QFKFNZBG\VXTYJQGTDGN
FVDGOCFKYVG.NXEKPKQGPTNFPIGZHFFGEDPF\VKIG\CXGZ\IXKMEGZ
GCTGPYF,CPZIY[N5S"PNTZLPFVXT,BV[ZFKFNP[[DG[NB
DEGN,PGXYGINYFKMGNNF\RGTTPTJ.M[RKSK\KNFRKTGNBRK\QFKF
N[PGTB\YGNFF\VGXXG\FBGVKKRKNF\VGZZG\TXO.F\VKIG\FMBKCF
NRVDTCPKEFCKRGRK\.C[TF10CTZCF\DCZPXCGFBE[GRK)apathic([N
FIGNFTE[FDKTNPXC\ZEP\)coma(.FEGVYKZEN-45=.46CTYCG\
YZKBG\\MGVG\GIHYG\VYIFIGNFB\TKRKGNPIXFCYG[KDEGN,BLNB
TRFMNNTNF[BNG\[R[BN.

PVB\PXCPSMQ-IKKOHFFGINJNV\GINNBEKIGKB\FVXT,TN-
PR\NRYHB\FEO[RXCZCINNFDGNDGN\.PBIZ[NBRK\QFKFNFJKN
SVYCML[YKKOTNFPGINIWDEGNPBGEPRGHNKOCVRKOFDGNDGN\,CGXT
NBIZBKNIG[PYGPKCYGYBKQIK\GLYZRKTEFTXOEZLF\VKIF[FGHMZF
NTKN.CTGPYFVXTRPXBFMEGZ,PYX\GIEZNTXOFDGNDGN\GFGBSGNY.
NBIZ[FGSZFEO[FYZK[PTN-VRKFTXO[RVDPF,RPXBCTXOIGZ
[BKRGK[ZCXGZ\G,TOYXGG\IEKO.PFIGZFHFJKVJUNBKJGEOTO
I\KMG\[NIGPZFPGI.CBPXTG\MUYJRFFGZIYGI\KMG\EOMFG\.
RK\QFKFNFMRKSB\FMUN\GLFDGNDGN\CTGPY[N4S"P,PCNKNFK\YN
CPISGOMN[FG,MBKNGRMRSFNINNZKY.B\[V\KFTXOFINKYGCMUGBH
FDKTYGJZFIGZMPTJNS"P.PFIGZFHFRP[LXKRGZN\GLFTXOCMKGGQ
IGZFMRKSF,GCZGZFKF[FMEGZIEZNTPGYNTXOFTGZU,GM[TCZEZL
[NIXKS"PPIWB\FTXOCMNTGCKKFGKXZB\FIGZFRHMZ.EZLFIGZ
FHFFMRS\KJPVGQPCE[NKGEGVGZONINNFDGNDGN\GFRI\KTNKGBDE
BRJKSVJK.

CTXOVTGN\FRK\GI,PKEM[RK\RFNEOFBV[ZG\NF\RYHFIGXF,
F\TGZZFIGNF,FINNF\TZCC[KI\FZGVBKOGCKY["[NBKIPNGTNKG",
"[KI\MGMPF[XZKL"{FGBKXBNINGJKQPFPXCFBKE[GRKCGFKF
[ZGK.

NBIZFRK\GIKZEFIGNFPF[GNIQNNBSKGT,RKD[BNFPKJFG[MC
GFEGVYTNFPKEN[PGRKO,BGNOR[BZCN\K-\YKQMPYGEO.FNKNFTCZTN
FIGNFCPRGIF,GCPFNLFNKNFFGB[\F\FGNKPGREF.CCGYZ,NBIZ
[CGXTIGYQ,FXBKKFFKK\F\YKRF,GDOFJN\[\QFKK\FNNBPBPW.
NBIZ-PMQFYKBFYBFDEGNF.

CBG\GFKGOFCKBGB\FIGNFNCK\-FIGNKO[CKVG.FRSKTFNB
F[VKTFTNKGNZTF,PHPQNHPQRZEOGNBF\BGRQTNMBC-ZB[.CCK\-
FIGNKOCEYRGBG\G[GC,E"ZIKSKQGBRGMK,GPXBRGMKFIGNFPTJ
BE[GRK;FEGVY64CEYF,NB\YKQMPGCKGOFYGEO,BLNBCPKEFMF
ZCF;FJPVZJGZF37.1P"X;FZVNYSKO[NFTGZGF[ZKZKOPDKCKO
PTJKG\ZPF\YKQ;FZBKKFBKRFMFCFKZF,BLFIGNFCMNHB\KET
NFCIKQCKQFBR[KO,MNKFCK\F[GRKOGCKQXCTKO;MNZT[,GNGFYJQ
CKG\Z,FZDKHBG\G,GBVKNG[KIFCYGNZOFJZKEFB\PRGI\G;CDKZGK
MUFZDNP\YCNZVNYS[NFBXCTG\MNVKPTNF.CTGPYFIGZBG
CTXOPGRIG\FKGI\KMG\EO[YZ[G,FPZBG\SKPRKOCZGZKO[N
VTKPG\)pulsation(.RK\QFKFNFCIKQCVTKPG\DOCMRKSF[NFVXT,
[PPRFRHNCBKJKG\EOTOIGPZFPGI.FEO[RYZ[FGZIYMMN
FBV[Z.FGMRSJPVGQ,GINKV\FBDE[FG[PFYGEONMQNBFJZKEF

MNNB\FIGNF.CTZCFYKBFIGNFPSVZVTPKO,GFFYBFRK[R\FDO
CCGYZNPIZ\.PXCFZBKKFNBF[\RF.

FT[ZKO-G[K[FCPZS1913{FEGVYBKRG\YKQ{54=.60FYBFVTO
BI\.EZD\FBKE[GQTGNF.

FT[ZKO-G[KCTFCPZS1913{FEGVY70CYKZGC,\YKQ.YNNGNIGNF
KG\ZNFCKJCTKQBI\PB[ZC[\KFQ.PEKVTONGYFCMBC-ZB[YN.

F[NG[FCBVZKN1913{PF-27CPZSNBFYKB.FIGNFPZDK[CPXC
SCKZ.FIGZ[CTXOPNBIGPZBVGZ-BEPEOTOSKPRKO[NVTKPG\.
FFINPFCPYGOFRK\GIJGCF.FIGNFP\BGRQMKBKRGZGBFCTKRG
FKPRK\,CTGE[CTKRGF[PBNK\FGBZGBFFKJC.

FBZCTFCBVZKN1913{YZKRYKQCGEYB\FIGNF.BGCIRFFPKBRGVSKF
DPGZFCXEKPKQ,NNBNKYGKKORGSVKOCTKRKKO.

F[CTFGF[PGRFCBVZKN1913{FIGNFPEGGIMKCFCKJGBNBEOFGB
ZGBFNT\KO[RKXNNKO.BGNOM[FGBPCKJCTKQBI\CNCETGCZ
IKHKGQHF.PXCGFMNNKJGC.

F\K[TFCBVZKN1913{YZKRYKQCGEY[GCB\FIGNF.FIHKGRG\[N
FPKBRGVSKFBKROMFIEKOBGPGINJKO.CIXKGFKPRK[N[EF
FZBKKF,CSPGLNYGF\KMGRK,FIGNFZGBF,BOMKBKRGPMKZCCKZGZ
B\F\CRKG\CFQFGBPCIKQ.M[PBKZKOPFXEFKPRKP\YCN\\DGCF
CZGZF[NFBK[GRKO[NBFKK\FYKKP\YGEONMQ.CIXKGFKPRK[N
[EFFZBKKFPCIKQFIGNFCIHKGRG\-FHKG\)hallucinations(.NIGNF
REPF[FGBZGBFPXKEGFKPRKCRK-BEO,GBNFRTNPKOPKEM[FGB
PVRFB\VRKGKPKRF.FXGZG\P\ZIYG\FNBFNXEKPKQ.FIGNFYGZB
GMG\CCYG[K,GCKKIGEY[FTNKGFYZKBF.

F[K[F-T[ZCBVZKN1913{YZKRYKQCGEYB\FIGNFCVTOF[NK[K\.
FFPKBRGVSKFRT[K\KISK\,MNGPZFIGNFZGBFCMNFIXKFKPRK,BL
NBCCKZGZ.FGBBKRGPHFF\CRKG\[BKRQPVKXG\FZCFBGZ,BL
PHFFJGCKG\Z\CRKG\FPVKXG\BGZ)PRGZF(.FFHKG\-IHKGRG\TEKKQ
YKKPKO.CPZIY450CYZGCPXKZFZBKKFFZB[KKPKRFFGBPCIKQ
CBEOFP\ZIYFNBFKPKRF,CTGE[FGB,FIGNF,PVRFB\ZB[GBG
TKRKGKPKRF.PYGOFRK\GIMPTJFDNKENINGJKQ,GIGZMRKS\FMEGZ
MCZRSDZHPQZCNVRKMQ.

F[KCTF-T[ZCBVZKN1913{PZ[KONIGNFNTHGCB\CK\-FIGNKO,
BGNOPKKTXKONG[NBNKKDTB\TKRKG.

FT[ZKO-GIPK[FCBVZKN1913{YZKRYKQCGEY[GCB\FIGNF.PXCG
PKJKCGFGNL.FIXKFKPRK[N[EFFZBKKFP\CFZ.FFHKG\-IHKGRG\
BKROTGEMFPGI[KKOGPGVKTKONT\KOZIGYG\CNCE.

CVZ[\IGNFHFFGEDO,MKFVDKTFCPGIFCKBFZYNVDKTFCZBKKF.
PGCQ[I[GCNYCGTB\JKCG[NFVDOCPGIGNFDCKNB\PKYGPG.PBIZ
[INFVDKTFZYCIXKFKPRK[N[EFFZBKKF,NNBMNSKPRKOV\GNGDKKO
BIZKOCTKRKKO,FZK[K[NPYOB\FNKYGKCIXKF[PBNK[NFPGI{CKQ
F-chiasma nervorum opticorumNCKQFINYCYNKV\-FPGIFBIZBKTN
FZBKKF(cuneus).

M[FBKZGB\FIXKFBVN[N[EFFZBKKFCPFNLFCEKYF
FZB[GRF,NBFKK\FMN\DGCF[NFBK[GQ.BGNOCCEKYFF[RKKFMCZ
FKK\F\DGCFCZGZF.TGCEFHGPGMKIFMKBKQNPYEB\FNKYGKNVRKDZTKRK
FZBKKFFZB[GRKO(thalamus opticus).TOHB\K[NXKKQB\FPIYZKO
FIE[KOTNZVNYSKOCBK[GQ;\GXBG\PIYZKOBNFPYJKRG\PBGEB\
TZMG[NSPQHF.BK-BKCIGRG[N[K\GY\RGT\KG\IG[\KPGMKIMKBKQ
NPYOB\FNKYGKCYGVSK\FVRKPK\,CPYGO[CGP[\NCKOFSKCKO[N
PSKNG\FFZD[FGF\IG[FFI[GCG\CKG\Z.BV[ZBVGBNYCGTB\PKYGO
FNKYGKZYCYNKV\FPGI(cuneus)BGCINYKOFYZGCKO[NFIGPZF\\-
YNKV\K{FP\BKOPBGENPKPXBKOCHPQFRK\GI.

GCPF[RGDTNJKCG[NFNKYGK,BKQSVY[RVSEINYKEGT[NYNKV\
FPGI,[KXBFCPXC[NVKZGZKOYJRKO.BGNOCZGZ[NBRVSEMNFINY

F
K

S

J
G
Z
K

F

[
N

F
Z

V
G

B

F

FZVGBFMZL142,IGC'D')PZW2003(

228



[NPZMHKFZBG\FRV[KKO,PVRK[CPYZFMHFNBFKK\FP\BV[Z\
F\IE[G\FPIXK\FKPRK\[N[EFFZBKKF.

EKGQ

FVXKTF[RDZPFN-E'X'FKK\FP[KYK\)JRDRXKBNK\(.FYNKTDZO
NIZKXF[NFTXOCBHGZFYGEYGE)VZKBJNK(G[CZBG\F,BLNB
IEZEZMFNPGIGRK\QFKFNP[[GPCTENTGZ.BLMKEGT,EKCML
MEKNDZGONF\H\ZSKSKTXONZKYP\FPGIGNF\FGG\EPGP\
\GL-PGIK\,[TNGNFNT\KONSMQB\IKKFIGNF~4|.VGIGCSYK
BKCIQMZBGKB\FSKCFNFIPZ\PXCG[NFVXGT,GNBFKSS
NR\IGC[T\NKNFTN[GNIQBGMNGC\RBK\BGZFCK\KKO.
FRK\GI[CGXTC-E'X'FKFPYGCNCBG\F\YGVFCMN[KZG\K
FZVGBFCTGNO.CPNIPFCKQCZKJRKFNCGZKOCEZGO-BVZKYF
)1899=1901(~5|,CPNIP\ZGSKF-KVQ)1904=1905(~6|GC\IKN\
PNIP\FTGNOFZB[GRF,FKK\FFDK[F[PZRK\{FJZKK\
FVXTG[GNKFTXO,GTKPFFZIYFHFKZFGINYK\[NYZK[K-EO,
PGIRPYKGZSKSKTXO,PCNKNSDGZB\YZGOFY[K\GFTGZ.
PI[[NHKFGOGCFKTEZKMGN\NFPGSJHKSPG[NO,FTEKVG
FPR\IKONF[BKZCVXTRYH,[EZMG,MCVZ[\FIGNFFPEGGI
CPBPZHF,FP[KLNHNGDEOPTGZCCVKZGZKPGIGTXO,TE
NFGVT\ZKYP\DKZTGQGFXJNYG\P[RK\.SDKZFZB[GRK\[N
FY[K\GFYZYV\CVXTKKZKKFCZB[RRYJFZYCPFNLPNIP\
FTGNOFZB[GRF,GDOHB\CPZMHKRK\GIKKTGEKKOCNCE~7|.RK\Q
NFTZKLB\P[PTG\FK[DG[NVGIGCSYKTN-VKECZKG[N[PK,
FZGVBFPP[N\K[NPIGHKVG,CEKGQ[F\TGZZNBIZFXD\
VZ[\FIGNF,MKFVXGTKOCDGNDGN\PVDKT\MEGZ[ZBFCPFNL
10[RKORVJZGMGNO~8|.CK\-FIGNKOBNKGFGTCZFVXGTFKF
MMNFRZBF'[TZXKGQ'[CKVG{PZB[GRKC\K-FIGNKO[FGYPG
CBHGZ.PNCEFFTZMFFYNKRK\,CGXTPTYCBIZFIGNFCPEKEF
\MGVF[NIGODGVG.PEKEF[NNIW-FEONBFKK\FPYGCN\
TEKKQMCEKY\[KDZF.I[KCG\ZCFKGISFNFYVEFTNFSEZ\
FXBKG\CBPXTG\IGYQ.

MCZBHFMKZGFZGVBKOB\I[KCG\G[NZVNYSCCKRSYK
)[TEKKQNBMGRFC[OHF(,GFS\KKTGCGMEKNFTZKLB\PXCG[N
FIGNF.

K[NHMGZ,MKCSGUFPBFF-19GC\IKN\FPBFF-20TEKKQ
NBKG[CFNDPZKPINGY\SGTZ\TNFKKXGDFPEGKY[N[EG\
FZBKKFCYNKV\FPGIFTGZVK\,GTNPZMHKFZBKKFFZB[GRKKO
GFBSGXKBJKCKKO.HGFKSKC\FF\KKISG\FTPGPFN-"SVKZ\
FZBKKF"GN-"PZMHKFZBG\FRV[KKO"~9|.ZYCTYCG\PIYZKFO
[NInouye~6|CVXGTKPNIP\ZGSKF-KVQGCTKYZ[NHolmesG-

Lister~10|CVXGTKPNIP\FTGNOFZB[GRF,RYCTFPV\KKXGD
[EG\FZBKKFFPYGCN\FKGO.K[NFTZKL,BVGB,B\FEKGQ
FRKZGBGV\NPGNGDK[FGCBCPBPZHFCVZSVYJKCF[NFHPQCG
YGKPF.

VGIGCSYKGZGVBFTKRKKOYZKRYKQ[PGNKCON\GVTF
[EGGIFPSVZ[RKOYGEONMQ~6|GPGMZ\FKJCDOFKGO,MK
CVXKTG\PGIBGCBKZGTKO[NEPO\\-TMCK[KKK\MQTKZVGN
ZBKKF.FOFKGTZKOCPFNLFJKVGNNBV[ZG\[NVDKTFCPZMHK
FZBKKFCTYCG\FVXKTF,GNMQXGKQPSVZVTPKOCVZ[\FIGNF

MKZBKK\G[NFIGNFNBRVDPFCKPKOFZB[GRKO{NBCIEG\
GNBCFKYU[EG\FZBKKF.ZYCKGOFBIE-T[ZNVXKTFFGVKT
ISZFPKBRGVK[NO[N[EFFZBKKFFKPRK.B\FFPKBRGVKF
IYZGNVKPKJCFKET[NBG\GHPQTN-VK\DGC\FBK[GRKO
NFBZ\F[EFFTKGGZ,MVK[FXKTWernicke~11|,GF\KKISG
NTKZTGZG[NHess~12|TNBPKRG\FCEKYF)PSLHessPSKKTDO
FKGONZGVBKFTKRKKOCCKZGZMVNFZBKKF(.FOBKCIRGRMGQ,MK
PYGZFISZFGBCVZT\KVYGE)GCN[GRO'YKNYGN'([NFBGRF
FTGZVK\F[PBNK\,BLNBKMNGN\\CBG\GHPQFSCZNVZT
\KVYGEHFGNMVNFZBKKF[BKCIRG.ZYC[RG\FIPK[KO[N
FPBFF-20,TOF\V\IG\CEKY\FEKPG\CBRDKGDZVKF~13|,
FGXTVK\ZGQ:BHEGGITNPXC[NVYY\CGGZKEKYNKV\FPGI
[NBIZICNF,DOCBGR\FTGZUFRDEK\,GTKPFVZT\KVYGETE
MEKFPKBRGVKFPNBF.VYY\GZKEKOHGFKB[DZPFMMNFRZBF
DONMVNFZBKKF,TYCIGN[FIGNV\[NFTXCF[K[K.BONB
RDZOBGJO[NPP[C[NFVYY\\\MQFINPFGFISZC[EF
FZBKFRT[FNKISKGIGNUTOFHPQ.HGFK\GVTFREKZF[RPXB\
ZBGKFNVZSGODONBIZGRF)14,15(.

VGIGCSYKG-YZKRYKQNB[KTZGMKIHKGRG\F[GGB)FNGXK-
RXKG\(FZBKK\KKOKK\MRGC[EFFZBKKFFTKGGZ.Cushing~16|

EKGGITNMLZYC[R\1921CIGNKO[NYGC[B\G\CZYF.
Horrax~17|IYZB\F\GVTFC[B\G\BGR\FTGZU,GBKNG

WeinbergerG-Grant~18|FZBG,MK\GMR\[NIHKGRG\F[GGB
BKRGY[GZCFMZINPKYGPG[NFRDTCPGI.BNZGQGIC'~19|

FBKZGNBIZGRFB\\[GP\FNCNPZMKCF\RGT\KG\CIHKGRG\
F[GGB.

CSVZG\CRG[BC\GNEG\FZVGBFCBZW-K[ZBN,TO
F\IE[G\FK[GCFTCZKCF,REGRKOCTKYZFKCJKOBKZDGRKKO
[NPGSEG\FZVGBFBG\GNEG\IKKFO[NZB[GRKFZGVBKO,
BGNOZYPTJRM\CTNFXGZFCFF\RFNFFZVGBFCVGTN.
PBPZG[NVGIGCSYKPSVYPKETPPYGZZB[GQTNFNL-FZGI
CBG\GHPQ,TNFXGZLCFCB\ZGVBPGPIFPPZIYGTNCKXGT
RK\GIEIGUCBK[GQNKNFTN[GNIQCCK\-PDGZKO,[FGBINY
'PPGZ[\FYZC'[NZB[K\FZVGBFCBZW-K[ZBN.BRGNPEKO
PPRGTNFEZLCFJGVNFIGNFFVZJRK,GMQTN\TGH\O
GKMGN\OFPT[K\GFTKGRK\PTGZZ\FMCGE[NFPR\IFZB[GQ
CBZW-K[ZBNGZGVBFTKRKKOYZKRYKQ,[SKKTCKEG.FR\GRKO
CPBPZ[GVMKOBGZTNFFINJKG\[CBKPGWF[VFFTCZK\
M[V\ZGVBKBZW-K[ZBN,\GLYCKT\PGRIKOIE[KONBZY
CPTZM\FPKNGRBK\,BNBMPG[DKOF[DGZKOCIKKFKGPKGO
FPYXGTKKO.

FKZK[F\ZI[CZB[GQ-NXKGQ,FDGZONGGHFG\FKGZFGFKZGK
)KEGTZYMKFKF[GPZ(RG\ZGCDEZ\TNGPF.FBYEIRDQ

(Nagant)FKFPXGKCBZW-K[ZBNEBHZYCKEKKFGEKO.FKZK
F\ZI[CPG[CFC[T\BIZ-FXGFZKKOCRGMIG\TGCZKOG[CKO
GPJGGIYXZCKG\Z,GFRK\GICGXTCBIEFC\KO.NPZG\
FF\ZI[G\FPMKNFPZMKCKOEZPJKKO,BKQFBKZGTPGVKT
CZ[GPG\BG\GHPQFBDGZG\CPGHKBGQN\GNEG\ZB[GQ-NXKGQ.
FBOFFS\ZPYZKBGPMGGQ{RK\QZYNRI[,GFSKVGZRG\Z
TGJFEGY[NPS\GZKQ.
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[NPK\GEF:NE"ZH'DZKRCZD,[HKMRKCTG\YPBPZG[NE"ZVGIGCSYK,
NVZGV'RSKONGKT\KZFKET,NVZGV'TEK\VNJBGGNP[VI\VGIGCSYKTN
FVZJKOFCKGDZVKKOGTN\PGR\G[NE"ZVGIGCSYK,NPZBCK[KEGKESGQ,CQ
F-99,KYKZZB[GQ-NXKGQ,NDC'ZINDKSKQGNVZGV'KGBCDNCZ,[JZIG
GIKV[GTEGKG\TNVZ[\FKZKCPG[CF.
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