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Pedepat

Uctopus

KnuHuyeckasa ncropums onpeaenéHHoro MMrMeHTHOro HoBoobpasoBaHUS MOXET BMUATL Ha
peLueHne o ero Tepanuu. Teneaepmartonorua n asBToMaTU3MpPOBaHHbIN aHann3 n3obpaxxeHui
Takke nmetoT 6onbLION NoTeHuman, 4Tobbl NPON3BECTU PEBOMOLMIO AEePMaTONOMMYECKNX YCNyr.
Uenb

Llenbto aTOro peTpoCcnekTMBHOrO NCCrefoBaHns ABNsNach OLeHKa TOYHOCTM AMarHOCTUKM
CreumanmcToB C pasfnnyHbIM OMbITOM AepPMaTOCKONUKU NPU HanMyunm y HUX nHopmMawumm o
naumeHTax n ux uctopum nnm 6e3 TakoBon n cCpaBHEHUE C KnaccudukaLmen, nory4eHHon ¢
NMOMOLLbI0 aBTOMATUYECKOM aHaNUTUYECKON CUCTEMBI.

O6GbeKT

Bbino B34TO CTO NATbAECAT CeEMb 4EPMATOCKONUYECKMX M30BpaKeHU MUIMEHTHbIX
HOBOOOpa3oBaHWU, BbIGPAHHbLIX U TMCTONATONOMMYECKN NPOBEPEHHBLIX B KNMHNKE NUIMEHTHBIX
HoBooGpa3oBaHu OTaeneHns gepmatonorun YHneepcuteta TtobuHreHa, F'epmanHus.

MeTopa

Bce cHUMMKM 6bInn NPpOCMOTPEHbI UCCNeaoBaTeNnsiMv € PasfyHbIM ONbITOM: BbICOKMM (A),
cpeaHum (B) n HavanbHbiM (C). B nepBoM AepmaTtocKonnyeckomM nccnegoBaHmm nHpopmMaumsa He
npegocTaensnack. Yepes 3 mecsiLa 3TM XXe CHUMKUN Obinn eLwé pas n3yyeHbl Tpems
nccnegoBaTensamu, HO yxxe ¢ MHopMaLumen o naumeHTax u nx nctopum. MenaHouutapHble
HoBOOGpa3oBaHusA 6biNy NpoaHanuaMpoBaHbl Nporpammont TiobuHrep MoynaHanansep.
PesynbTaThl

Y nccneposatens kateropmm A He Gbinn 3aMKCUPOBaHbI 3HAYNMbIE U3BMEHEHWUSI CEHCUTUBHOCTY,
CNeUnUIHOCTN N TOYHOCTM ANArHOCTUKM Npu 3HaHUK nctopum (¢ 81,3% ao 84,4%; ¢ 94,6% fo
92,3% un ¢ 92,0% go 90,7%), Torga Kak y nccrnegosartens kareropuun B pesynbTtaTbl SBHO
ynyywmnucs (¢ 75,0% po 87,5%; ¢ 76,9% po 88,5% v ¢ 76,5% no 88,3%). Y nccnegosartens
kaTeropun C He n3MmeHunacb CEHCUTUBHOCTL (84,4%), HO MPOU3OLLIIO 3HAYUTENBHOE YryylleHve
cneumgpuyHocTm (¢ 69,2% no 87,7%) n TouHoCcTM gnarHocTukm (¢ 72,2% po 87,0%). MNpwn
MCNONb30BaHMM KOMMbIOTEPHOrO anropntma Obinm 4OCTUrHYTbl CEHCUTUBHOCTL 100%,
cneumdnvHoCcTb 76,9% 1 TouHOCTb AnarHocTtukm 81,9%.



3akntoyeHue

WccnepoBaHne oGHapyxuno pesynbTaTbl, COOTBETCTBYIOLLME NpaKTUKe AgepmaTockonuu: (1)
nepuogmyeckoe NoBbILLEeHNe YPOBHSA epMaTOCKOMMYEeCKOn KBanuukaumum BrvseT Ha TOYHOCTb
ONarHoCTuKK; (2) NCTopmsa NaumeHTa nomoraeT uccrneaoBaTensam cpegHero ypoBHS m
HaunHaowmm; (3) uMdpoBON aHanNn3 n3obpaxkeHN nokasbiBaeT 6onee BbICOKYD CEHCUTUBHOCTD,
HO HU3KY crneumdmrUYHOCTb B CPaBHEHMM C pesynbTaTaMu KNMMHULNCTOB; (4) LunMdpoByHo
AEPMaTOCKOMNUI0 MOXHO MCMNOMb30BaTh AN CUCTEM XPaHEHUsI U Nepeaayn CHUMKOB B
TerneaepMaToCcKonuu.

KniouyeBble cnoBa

ABTOMATU3NPOBAHHbIN aHaNn3 N306paXKeHU; AepMaToCKONUs; 4EPMOCKONUS; LmdpoBoe
n3obpaxxeHne; menaHoma.

MonyyeHo: 27 mapTta 2003 roga; ogobpeHo: 2 aekabps 2003 roaa.

BBepeHue

[lepmaTtockonms KOXXHbIX HOBOODBpa3oBaHMN yBENNUMBAET TOYHOCTb AMArHOCTMKKN Ha 10-
27%.? OpHako AepMaTonoru, He npoluealme obyyeHne 3ToMy MeToay, He MOMYUYNIU HUKaKO
Nonb3bl OT 3TOro MeToAa AnarHocTuki.® KnuHndeckas nctopus onpeaenéHHoro NMrMeHTHoro
HOBOOOpa30BaHWs BIMSIET Ha peLleHne o Bbibope Tepanun. B MHoromepHomn mogenm
Mopcdponormyeckne N3MeHeHus1, 0 KOTOPbIX pacckasany NauneHTbl, JaBan BaXXHbI HE3aBUCUMBbIV
NPOrHO3 3riokavecTBeHHocTU.

Lindpposas gepmaTtockonnsa n asToMaTnanpoBaHHbIN aHanmM3 n3obpaxeHnn MoryT okasaTb
BEPOSATHYIO NMOAAEPXKKY HEOMbITHBIM KnuHuumcTam.”’ Lindposas AepmaTtockonus Take aenaert
BO3MOXHOW TenegepmMaTonormyeckyto KOHCYNbTauuio, pe3ynbTaTbl KOTOPON OOHaPYXUNK Takyo
e TOYHOCTb ANArHOCTUKK, KaK 1 Npu nuuHom uccnepgosannn.®® Tenepgepmatonorus u
aBTOMAaTM3MPOBAHHbIN aHanu3 n3obpaxeHun obnagatroT 60NbLLIMM NOTEHLMANIOM, CMOCOOHbLIM
NPOM3BECTV PEBOSIOLMIO B OKa3aHUM aepmaronorndeckux yenyr.>'® Tem He meHee,
pekoMeHAyeTCs fanbHenee nlyvyeHne HeobXoanMbIX YCIOBUA N HAAEXHOCTM 3TUX METOAOB
nepen nx NOBCEAHEBHbLIM MPUMEHEHUEM.
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B HacTosiemM nccnegosaHnm Mbl UCMOMb30BaNu CEPU0 LMGPOBbLIX N306paXKeHUN
MenaHoUUTapHbIX HOBOOGpa3oBaHUi, YTobbl onpeaenuTb, MOXET M ObiTb CyLLLECTBEHHO
ynydleHa TOYHOCTb AMAarHOCTUKM HEOMbITHOMO, CPpeaHEKBaNMMULMPOBAHHOIO U
BbICOKOKBaNUMULUMPOBAHHOIO UccrneaoBaTens npu UCnonb3oBaHnyM MHopmaumm o
MOPONOrMyecKknx N3MeHeHUsX, 0 NoKanmsaumm HoBOOGpa3oBaHUI, a Takke O BO3pacTe 1 none
naumeHToB. [JononHMTENbHOM LieNblo uccrnenoBaHuns 66110 cpaBHEHNE TOYHOCTU AUArHOCTUKM
pas3nnyHbIX UccrnegoBaTenen u Knaccudukaumm, BbINOSTHAEMON KOMMEPYECKUMMN
aBTOMaTW3MPOBaHHLIMU @aHANUTUHECKUMK cucTemamm.™



MeToa n matepuan

B nccnepoBaHumn ncnonb3oBanoch CTO LWECTbAECAT ABa LNEMPOBbLIX AEPMATOCKONNYECKNX
CHMMKa MMCTONOrMYeCcKkn NOATBEPXKAEHHBIX MMIMEHTHbLIX HOBOOBpa3oBaHUN KOXW. Bce aTtn
HoBOOGpa3oBaHNs BbIfi Bblpe3aHbl N0 NOAO03PUTENBHbLIM KITMHUYECKUM U AepMaTOCKONUYEeCKUM
npu3Hakam. HoBoobpasoBaHusa cuctematmdeckm cobmpanumcb KnmHUKoM nUrMeHTHbIX
HoBooOGpasoBaHm OTaeneHns gepmatonorun Yuusepcuteta TobuHreHa, fepmaHung, ¢ ceHTabps
1998 roga no mapt 1999 roga.

[epmaTtockonmyeckme CHAMKN 4enanncb KOMMbOTEPHON CUCTEMON, MMEIOLLIEN LBETHYHO
BMaeokamepy, npu ysenuyeHun x20 (PotocanHgep, TuiCkpuH Codpteeap N'mbX, bag BrupHbax,
"epmaHusa — B HacTosiwee Bpemsa dotodanHaep Cuctemc MOMX, npumedyaHue nepesodyuKa).
LindpoBasi cucrema aepmatocKkonmyeckon MUKPOCKONNN COCTOSANa U3 LIBETHOM BUAEOKaMepbl C
CCD-matpuuen pasamepom Va aonma un paspewenmem 47000 nukcenen. OcselleHne
peann3oBaHO ABYMSA BCTPOEHHbIMU B KaMmepy ceBeTogmogamm (LED). MakcumanbHoe none o63opa
npv AepMaTockonnyeckon cCbeémke umerno gmameTp 12 mm. Komnbrotep 6bin ocHaLLEH
npoueccopom lMenTtuym I, 500 Mru, n onepatmsHon namaTeto 64 M6. Buaeokapta pabotana B
pexume True Color (32-6utoBbin) ¢ paspelleHnem 1024x760 nukcenen. 17-410MMOBLIN LIBETHON
MoHMTOpP Sony Trinitron Multiscan 200ES, AnoHus, nmen dukcnpoBaHHoE paspelleHne 768x576
nuKkcenemn, Konn4ecTao uBeToB 65536 n yactoTy obHoBReHuA 75 My, [ns oundpoBkn
BMAEOCUrHana ucnonb30Banocb yCTPOMUCTBO 3axBaTa n3obpaxeHus. [ina coxpaHeHus
n3obpaxxeHuit ncnonb3oarcsa dopmat JPEG ¢ pasamepom n3obpaxeHuns 768x576 nukcenen.
CoxpaHsieMble n3obpaxeHnsa nmenu o6veém ot 125 o 230 K6.

[MOBTOPHbLIE CHUMKWM OAHOIO U TOrO XXe HOBOOOpa3oBaHMsA He nNpousBoamnmck. Bee
naumeHTbl Aann NMCbMEHHOE corfnacue Ha uMgpoBoe JOKYMEHTUPOBAHUE 1 MOCMEAYOLLYIO
onepaumto nog MecTtHom aHecTeanen. OkoHYaTenbHasa guarHocTuka bbina BbiNoHEHA HA OCHOBE
rmctonatonorun. Bce cHumkn 6binu nsyyeHol Tpemsa nccnegosatensamm (P.X.-B., A.LL. n X.MN.C.) ¢
pa3HbIM YPOBHEM OrblTa AepmaTtockonuu: Belcokum (A), cpegHum (B) n HavanbHbiM (C). mn
ncnonb3oBasncs aHanms 0CobeHHOCTEN CTPYKTYpbI n3obpakeHus. B nepsom
AepMaTOCKONUYECKOM nccnegoBaHumn MHopMaLms O KMMHUYECKOM MCTOpUn, Bo3pacTe, none
naumMeHTOB 1 Nokanuaaumm HoBoobpasoBaHui He nNpegocTaenanacs (t;). Yepes Tpmu mecsua Te xe
camble LMdpoBblE CHUMKM Obinu eLwé pas KnaccuuunpoBaHbl TpeMst UCccrieaoBaTensamMmn, HO Ha
3TOT pa3 Co 3HaHMEM MHOPMaLINM O KITMHUYECKON UCTOPUMK, BO3pacTe, Nofe naumeHToB 1
nokanusauumn HoBoobpasoBaHuii (t,). KnuHudeckasa nctopus pacLeHmBanach kak no3autueHas,
ecnu 3a nocriegHue 3 mecsiua naumeHTom 6binn obHapyXeHbl MOPONorMyeckne N3MeHeHNS.
OTU N3MEHEHMS BKNIOYAT N3MEHEHUS pa3mMepa, LBeTa, PopMbl U Ntobble NpU3HaKku
N3bsA3BNEHNs MO0 CNOHTAaHHOrO KpoBOTeYeHMs. Knaccudumkaumsa npomssoamnace no
cnegyrowmm Buaam: obpokavyecTBEHHbIE HEBYCbI, aTUNUYHbIE HEBYChI, MENTAaHOMA KOXW, Apyrne
[obpokadyeCcTBEHHbIE AaNUTENnanbHble HOBOOOpa3oBaHUsA (HanpumMmep, cebopenHbIn KepaTos,
aHroma).? 3nokayecTBeHHbIE 3NUTENMarnbHbIEe ONyxonu (6asanbHo-KNeToYHas KapLMHOMa,
NIOCKOKIeToYHas KapumMHoma) Oblniv U3 pacCMOTPEHNUST UCKITHOYEHbI.

LincbpoBown aHanma npoBoguncst Ha 4epMaTOCKONMUYECKUX N300paKeHNAX
MenaHounTapHbIX HoBoOOGpa3oBaHuii. B yctaHoBneHHon nporpamme TiobuHrep MoynaHanansep
MCNONb30BanoCh LWeCTb NepeMeHHbIX (CMMMeTpUS, rpaHvLa, pasnnuyHble Bapuauum useTa u
SHTpONUA) Ans HoBooGpa3oBaHUn anameTpom 6onee 12 MM 1 Tpu NepemMeHHbIe (rpaHnua, LUBET U
SHTpONVS) Ans HoBoobpasoBaHUil AnameTpom MeHee 12 mm.'' Ecnun pasmep HoBooGpa3oBaHuWs
npesblwan pasmep nons ob63opa, AOKYMEHTUPOBANCH TOMbKO OAMH €ro CEKTOP C rpaHuLen u
y4acTKOM 340pOBON KOXMW. bbina npoaHanuanpoBaHa OTHOCUMTENbHAA YacToTa pasnnyHbIX
ocobeHHocTen 1 NoAcHMTaHbl NPOLEHTHbIE NMOKa3aTenv CEHCUTUBHOCTH, CNeLMdOUYHOCTM 1
TOYHOCTW ANArHOCTUKN. Pasnuunsa mexay n3MeHnBLINMUCA U HEU3MEHMUBLUMMMUCS NMUTMEHTHbLIMM
HOBOOGPa30BaHVSAMM BbiNy MCCReaoBaHbI C NOMOLLbI0 NPAMOro Tecta duwiepa u y>-Tecta
MupcoHa (ypoeeHb 0,05; aByctopoHHUR). MNMokasaTtens P meHee 0,05 paccmatpuBancs kak



CTaTUCTUYECKN BaxkHbI. CTaTUCTMYeckuin aHanms obin nposeaéH nporpammon SPSS 10.0 (SPSS
Inc., Yukaro, UnnunHonc, CLUA) gnsa OC Windows.

Pe3ynbTathbl

Hamu 6b1110 NnpoaHanmM3mMpoBaHoO CTO NATbAECAT CEMb MUIMEHTHbIX HOBOOOpa3oBaHun y 86
(54,8%) xeHWmH 1 71 (45,2%) myx4unHbl. 87 (55,4%) naumeHToB 3aaBWK, Y4TO 3a nocneagHve 3
MecsLia He 3aMeTUNM HUKaknx nameHenmnn, 39 (24,8%) ckasanu, 4to 3aMeTuinn nameHeHus, a 31
(19,7%) naumneHT He COOBLLMM HUKAKON 3HAYMMOWN KIMHUYECKOWN nctopumn soobule. MNMogrpynna u3a
126 HOBOOGPaA30BaHWUI C KIMHUYECKOW UCTOPUEN n3amMmeHeHnn unu 6e3 Hux coctosna ns 16
MenaHom Koxu n 111 gobpokadecTBeHHbIX HOBOOBpasoBaHui. [nsa 87,5% mn3 aTUX MeNaHoOM KOXun
(14/16) n 22,5% pobpokayecTBeHHbIX HOBoOBpa3oBaHun (25/111) Bbinn coobLleHbl n3MeHeHus
(P <0,001).

CpenHui Bo3pacT nauumeHToB pasHsncsa 38,9 roga (ctaHgapTHoe OTKIIoOHeHue 16,8 roga,
nHTepsan 2-87 ner). N3 157 nurmeHTHbIX HoBOOGpasoBaHun, 145 (79,6%) 6binu
AobpokavecTBeHHbIMU 1 32 (20,4%) 6binn 3nokadecTBeHHbIMKU. CTo ABa (65,0%)
HOBOOGpa30BaHNA Haxo0AMNMCh Ha Tynosuwle, 38 (24,2%) pacnonaranucb Ha KOHEYHOCTAX, 9
(5,7%) Ha nuue, 6 (3,8%) Ha kpanHux Toukax Tena un 2 (1,2%) Ha cnuancTbix 06oMnoYKax.
MmcTonormnyeckun guarHos onpegenvn 59 (37,6%) cnyvyaeB gucnnactuyeckux HEBycoB, 53
(33,8%) HeByca 6e3 ancnnasun, 32 (20,4%) menaHoMbl koxu 1 13 (8,3%) nobpokayecTBEHHbIX
anutTenuanbHbIX onyxonen. N3 32 menaHom Koxu, ase bbinn menaHomamm in situ n 29 6einm
WHBa3MBHLIMW MEeNTaHOMaMu CO cpeaHen TonwuHon onyxonun no bpecnoy B 0,86 mMm
(ctaHpapTHoe oTknoHeHne 0,54 mm; nutepsan 0,30-2,40 mm).

lMurmeHTHble HOBOOOpa3oBaHus GbiNn pasgeneHbl Ha YeTblipe AepMaTocKonuyeckme
KaTeropun (4OGPOKaYeCTBEHHbIE, aTUNNYHbIE HEBYCbI, MEfTaHOMa KOXMW 1 OOpoKayeCcTBEHHbIE
anuTenuanbHble ONyxonu), ykasaHHble B Tabnuuax 1-4 Tpems uccnegosatensiMmn.
WccnepoBatenb A 4OCTUM 3aMETHOrO YnyyLleHUst OTHOCUTENBbHO UCTOPUM ANArHOCTUKN
MeSlaHOMbI KOXM, HO B criyvae fobpokayecTBeHHbIX HEBYCOB 6e3 Aucnnasun, atmnmyeckmx
HEBYCOB M [0OGpOKaYeCTBEHHbIX AaNUTENNanbHbIX onyxonen Habnoganocb 3Ha4YnTeNbHOE
yMeHbLLEeHMe TOYHOCTM anarHo3a. CornacHo KnMHUYeCKon CTopun, B rpynne
AobpokavecTBeHHbIX HeBYycoB 6e3 ancnnasum bbina ynyyieHa TOMHOCTb Knaccudgukauum y
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Ta6bnuua 1. [lepmatockonnyeckas knaccudunkaumsa gobpokadyecTBeHHbIX HEBYCOB (N=53) Tpems
nccneposatenamm (A = Bbicokun; B = cpegHun; C = HayanbHbIN) B ABYX uccrnenoBaHusax (t; u t,)

Knaccundmkaums A (t1) A (tp) B (ty) B (t) C (tp) C (t)
MNpaBuneHas 50 49 41 46 35 47
HenpasunbHas 3 4 12 7 18 6




Tabnuua 2. [lepmatockonunyeckas krnaccudunkaumnsa atmnnyHbiX HeBycoB (N=59) Tpems

nccnegosatensmn (A = Bolcoknii; B = cpegHuii; C = HavanbHbIN) B ABYX UccnegoBaHusax (t; n ty)

Knaccudmkaums A (t) A (t) B (1) B (1) C (t) C ()
MNpaBuneHas 56 54 44 53 42 50
HenpasunbHas 3 5 15 6 17 9

Tabnuua 3. [Jlepmatockonunyeckas knaccudukaumsa menaHombl koxum (N=32) Tpems
nccnegosatensmm (A = Bolcoknii; B = cpegHuii; C = HavanbHbIN) B ABYX UccnegoBaHusax (t; n ty)

Knaccundmkaums A (ty) A (tp) B (ty) B (t) C (tp) C (o)
MNpaBuneHas 26 27 24 28 27 27
HenpasunbHas 6 5 8 4 5 5

Ta6bnuua 4. [lepmatockonunyeckas knaccudunkaumsa 4obpokavyeCTBEHHbIX anUTenmManbHbIX

onyxonen (n=13) Tpems uccnegosatensamm (A = Bbicokun; B = cpegHunii; C = HayanbHbIN) B ABYX

nccnenoBaHuax (t; u tp)

Knaccundmkaums A (ty) A (tp) B (ty) B (t) C (ty) C (o)
MpaBunbHas 13 12 11 12 8 12
HenpaBunbHas 0 1 2 1 5 1

nccneposatens B ¢ 77,4% po 86,8%, a'y uccnegosatensa C — ¢ 66,0% o 88,7% (Tabnuua 1). Mo
aTMNU4YHbBIM HEBYCaM yrnyJlleHue uccnegosatens B 6bino ¢ 74,6% no 89,8%, a 'y uccnegosatens
C—-¢71,2% po 84,7% (Tabnuua 2). Mo menaHome KOXwu ynydweHue nccrnegosatena B 6bino ¢
75,0% po 87,5%, a y uccnegosatens C yny4yweHnus He 6bino (Tabnuua 3). HakoHew, no
A06pokayYeCcTBEHHbIM ANUTENManbHbIM OMyXONaMm yrydweHue uccnegosatens B 6bino ¢ 84,6%
00 92,3%, a 'y nccnegosartens C — ¢ 61,5% 0o 92,3% (Tabnuua 4).

B noarpynne menaHoMm KOXu C paccka3aHHOW KNMHUYECKOW UCTopuen 3a nocnegHue 3
MecsiLa Habnoganocb 3aMeTHOE YMEHbLLEHUE Y UccrneaoBartens A, HO SIBHOE YBENUYEHME Y
uccnegosatens B n saHauntenbHoe yBenuyeHue y nccriegosatens C (Tabnuua 5).

Tabnuua 5. Pe3ynbTtaThl TpéXx nccnegosarernen (A = Boicokut; B = cpegHuit; C = HavarnbHbIN) B
NOArpynne MeriaHoMm KOXW C paccKkasaHHOW KMMHMYECKOM UcTopuei 3a nocrnegHve 3 mecsaua, B
OBYX nccnenoBaHunax (t u ty)

Knaccudmkaums A (t) A (t) B (1) B (1) C (tp) C ()
MpaBunbHas 13 12 9 13 12 13
HenpaBunbHas 1 2 5 1 2 1




Tabnuua 6. Pe3ynbtaThl TpéEX nccnegosatenen (A = Bbicokuii; B = cpeanuii; C = HavanbHbIN) B
noarpynne obpokayeCTBEHHbIX MENTaHOUUTAPHbIX 1 ANUTENMarnbHbIX ONYXONen KOXKM C
pacckaszaHHOW KIMHUYECKON UCTOPUEN 3a nocnegHme 3 Mmecsaua, B ABYX UccrnenoBaHmsx (ty u ty)

Knaccudmkaums A (t) A (t) B (1) B (1) C (tp) C(t)
MNpaBuneHas 22 23 18 21 17 21
HenpasunbHas 3 2 7 4 8 4

YnyJlweHne anarHoCTUKM Npom30LLIIO Takke y TPEX uccnegosaTenen B rpynne
[00poKayYeCTBEHHbIX MeNaHOUMTAPHbIX N anuTenuarnbHbIX onyxonen koxu (Tabnvua 6). B
obuem, nameHeHve guarHosa Habnoganock B 17 cnyvasx (LWeCTb U3 rpynnbl 31I0KA4Y€CTBEHHbIX U
11 n3 rpynnbl 4O6POKAYECTBEHHbIX OMYXONEN KOXMN).

Y nccneposatens A 6bi10 AOCTUTHYTO 3aMETHOE Yry4lleHNe CEHCUTUBHOCTU CO 3HaAHWEM
nctopum naumeHToB (¢ 81,3% [0 84,4%), HO NPON3OLLNIO 3aMETHOE YMEHbLLEHNE cneundrUYHOCTM
(c 94,6% po 90,7%); TOUHOCTb AnarHoCTuKM nameHunach ¢ 92,0% ao 90,7%. CeHCUTUBHOCTL Y
nccneposatens B aBHO yny4ywmnack co 3HaHnem nctopmm nauymneHTos (¢ 75,0% po 87,5%), a
Takke Bo3pocna un cneumdpudHocTb (€ 76,9% o 88,5%); TOYHOCTb AMarHOCTUKM ynydwmnnach ¢
76,5% no 88,3%. Y nccneposatensi C He M3aMeHunacb CEHCUTUBHOCTL (84,4%), HO CO 3HaHUEM
MCTOPUN NaUNEHTOB SBHO yny4wmnnack cneumduyHoctb (¢ 69,2% o 87,7%); To4HOCTb
AnarHoCTMKKM yny4ywmnace ¢ 72,2% po 87,0%. B aHann3e Ha CEHCUTMBHOCTL U CNEUNUYHOCTb
BonbLLION pasHULbl MeXAy ABYMSA rpynnamMmu MenaHounTapHbIX U HEMeNaHOUUTapHbIX
HoBOOGpa3oBaHMi He OBHapYXKEHO.

MpyW MCMONb30BaHUM KOMMbIOTEPHOro anroputma’ B LMdpoBo aHanu3 Gbiny BKITHOYEHI
144 n3 157 HoBOOOpAa3oBaHUIN Kak MenaHouuMTapHble HoBoobpa3oBaHus. 1o BceM
MenaHounTapHbiM HoBoOOpa3oBaHMaM Oblna gocTUrHyTa ceHeuTMBHOCTL 100%, cneunduyHoCcTb
76,8% w1 TouHOCTb AnarHocTukm 81,9% (Tabnuua 7). Ecnu HoBoobGpasoBaHne nmeno pasmep
meHee 12 mm (n=102), Bce menaHoMbl KOXu N 72,8% [oOpokayeCTBEHHbIX MeNaHoOUUTapHbIX
HoBOOGpa3oBaHui Oblnn knaccnmunpoBaHbl KOPPEKTHO. Npu pasmepe HoBooGpa3oBaHun Gonee
12 mm (n=47), BCce menaHombl 1 95% pobpokayecTBEHHbIX HOBOOOpa3oBaHU Bbinu Takke
KOPPEKTHO KnaccuduumpoBaHbl (Tabnvua 7).

Tabnuua 7. PesynbTaThbl LMGPOBOro aHann3a Bcex 3r10KkaveCTBEHHbIX U JOOPOKayYeCTBEHHbIX
MenaHounTapHbIX HoBoobpasoBaHun (n=144) ¢ pasamepamu meHee 12 mm (n=97) n 6onee 12 mm
(n=47) (NS — mano3HaymTenbHoE)

Pasmepom meHee Paamepom 6ornee
Bce HoBOOGpa3oBaHuA
12 Mm 12 Mm
Hobpoka- 3nokavect- | [obpoka- 3nokayecT- | [dobpoka- [3nokayecT-
Knaccmd)vlkau,m YeCcTBeHHble BE€HHble YeCTBeHHble BEHHble YecTBeHHble| BEeHHble
MpaBunbHas 86 32 67 5 19 27
26 25 1
HenpasunbHas P < 0.005 0 NS 0 NS 0
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HacToswee nccnegosaHve o6HapyXuro crieayowme BaXxHble pe3ynbTaTbl CNOMNb30BaHUSA
AepmaToCcKonuu B NOBCEAHEBHOWN NPaKTUKE:

1) ypoBEHb NEPMOAMYECKOro NOBLILLEHUSA KBanudmvkauum B 06nactv 4epMaTocKonmm BrvsieT Ha
TOYHOCTb AMarHOCTUKMY;

2) KNMHMYeCcKas NCTopus NALVEHTOB NOMOraeT crneynannucTamMm CpeaHero ypoBHS U HaYMHAOLWMM
AepmaTocKkonucTam B AnarHocTmke oOpoKayYeCTBEHHbIX U 3N0Ka4YeCTBEHHbIX HOBOOOpa3oBaHuWi;
3) uncpoBoM aHanM3 n3obpaxeHnn nokasbiBaeT 6ornee BbICOKY0 CEHCUTUBHOCTb, HO, NPW 3HAHUN
ncTopum naumeHTa, 6onee HM3Ky CcneLnUYHOCTb NO CPABHEHMIO C pe3ynbTaTamMun KINMHULMCTOB.
4) uncppoBas AepmaTocKkonus SIBNAETCS NPEKPaCcHOW OCHOBOW ANs XpaHEeHUS N NepeCchINnKm
n300paxeHnn B TenegepMaTocKonumm,;

YpoBeHb NOCTOSAHHOrO NOBLILLEHMSA KBandukaumm B obnactn gepmaTtockonum BimsieT Ha
TOYHOCTb AnarHocTuku. Mexay Tpems nccrnegosatensiMu Obinv o6HapyKeHbl SBHbIE pasnuyuns,
3aBucALLME OT UX OMblTa B AepMaTtockonuu. ViccnegosaTenb A (BbICOKUIA OMbIT) NoKasan
HaMBbICLUYI TOYHOCTb AMAarHOCTUKM U BbICOKYHO crieumdunyHocTb (6onee 90%). Pasnunuunsa mexay
nccneposatenamu A, B (cpegHun yposeHb) 1 C (HaumHatowmnin) nyywle BuaHbl B pesynbrartax
nepBoro aHanuaa nsobpaxexun (92,0%, 76,5%, 72,7% cOOTBETCTBEHHO). ATU pe3yrnbTaTtbl ObinNn
HeJaBHO ony6nnKoBaHbl KUTTNEpoM 1 Ap. Ha OCHOBaHUM MeTa-aHanmsa 27 nccneaoBaHuii.?
TOYHOCTb ANArHOCTMKM 3aBUCUT OT YPOBHS OMbiTa NOMb3oBaTeNsa gepmarockonun. Moatomy
nepuogmyeckoe NnoBbllLeHne KBanudukaLmm B 4epMaToCKonumn Tak Heobxoaumo cneynanuctam
CO CPEeHUM 1 HavanbHbIM onbiTom.?

KnuHunyeckasa ncropmsa naumeHToB NOMOraeT CpeaHNM U HaYMHAOLWMM NONb30BaTeNsaM
AepMaToCKONUN B AMarHoOCTUKke 4oBpoKayeCcTBEHHbIX U 3N10KaYyeCTBEHHbIX HOBOOBpa3oBaHuin. B
cny4vae uccnegosarens A, 3HaHMe KNMHUYECKOWM MCTOPUN HEMHOIO YNy4YLLUIIO CEHCUTUBHOCTD U
YyTb-YyTb YMEHbLUMIO CneunduyHoCTb. 3ameTHOe yryylleHne CEHCUTUBHOCTU N CneundUYHOCTU
Habntoganock y nccneposatens B. Y uccnegosatens C He GbINo ynyyweHns CeHCUTUBHOCTU, HO
BO3pOC NnokasaTenb cneundunyHocTn. MeHee onbITHbIE NONb30BaTENN CMOMNN YNYYLUNTb
TOYHOCTb CBOEMW ANArHOCTUKM C MOMOLLbIO CBEOEHUIN U3 KNMHUYECKON uctopumn. CesA3aHHbIE C
NCTOpMEN BO3MOXHbIE NPOBNEMbI ABNAIOTCA XOPOLUUM NOBOAOM ANSA €€ U3y4eHus U NPOBEPKM eé
AoctoBepHocTU. Kuttnep un gp. doukcuposanu nobble nsmeHeHns B TedeHne 12 mecsiueB ansd
BKMIOYEHNs X B uctopuio.’ B Hallem nccneaosaHmm Mbl 3a4asani BONpockl 06 UCTopum 3a
nocnegHune 3 Mecdaua, Tak kKak NamsaTb 06 N3MEHEHUAX 3a 3TOT Nepuog MoxeT ObITb nydwe. Ecnu
NCTOpUS NauneHTa 4OCTOBEPHA, OHAa MOXET MOMOYb MPU ANarHOCTUKE OBPOKaYeCTBEHHbIX U
3M0OKa4YECTBEHHbIX HOBOOBPa3oBaHwii koxu.?

Lincdpposon aHanns nsobpaxeHun obnagaet 6onee BbICOKON CEHCUTUBHOCTLIO, HO, NPU
3HaHWM UcTopuK, Bonee HN3KON CNELMPUYHOCTBIO MO CPABHEHMIO C pe3ynbTaTamMun KINMHULMCTOB.
Bbicokas ceHCMTUBHOCTb ABHO BEAET K 6onee HM3Kon cneumdpuyHocTu. MHormne
AobpokavecTBeHHbIE HOBOOBpa3oBaHust Oblnn NponyLLeHbl, HO BCE MMEIOLLMECS MefaHOoMbI in Situ
N MenaHombl Obinn MOeHTUMOMLMPOBAHBI Kak 3N10KaYecTBEHHbIE. [10 CpaBHEHUIO C HEKOTOPbIMK
APYrMK rpynnamMu, KOTopble 3aHMMaloTCa CMCTEMaMy aHanm3a n3obpaxeHun, B HaCTosLLEM
nccnegoBaHUM B aBTOMATM3NPOBaHHbIM aHanua n3obpaxeHun 6binm BKINIOYEHbI TOMbKO
MenaHouuTapHble HoBoobpasosaHusa.>'? MoaToMy nonb3oBaTenu 3ToN CUCTEMbI AOMKHBI BbITh
XOPOLUO 3HAKOMbI C pasnuyunaMn mexay aTumm Asyms rpynnamu. OgHuM 13 npenmyLlecTs
aBTOMAaTM3MPOBAHHOIO aHanm3a n3obpaxeHun ABNSETCS ero He3aBNUCUMOCTb OT BPEMEHWU,
KOHLeHTpaumm n konudectsa nsobpaxeHun. OgHako B criyqae, korga HoBoobpa3oBaHUSA CNOXHO
KnaccuduumpoBaTb, OMNbITHBIA KITMHULUCT OOSDKEH NPOCMOTPETb 3TN AepMaToCcKonmyeckme
CHUMKM eLLé pa3. ATO 0COBEHHO OTHOCUTCS K HEGONbLUMM MeNaHoUUTapHbIM HOBOOBPa30BaHNSAM.
MoxHo Takke 06paTuTb 0cob60e BHUMaHVe gepMaTonaTonora Ha HekoTopble ocobeHHocTn. ™
Mcnonb3oBaHue KNMHMYECKUX AaHHbIX, OCOBGEHHO NCTOPUK, MOXET YBENUYUTL TOYHOCTb



anarHocTukn.**  Kpome Toro, noBTOpHbIe HAaBMIOAEHUSA MUTMEHTHBIX M B 0COBEHHOCTY
MenaHOLMTapHbLIX HOBOOBPa30BaHWIi NPOBOANTL ferye, v 3To MAET Ha NONb3y KaK NaumeHTy, Tak
M knuHnumety. ™ B ByayLiem, cucteMbl LMdpOBOro aHanmusa nsobpaxenui 6yayT obnaaatb
BO3MOXHOCTbIO BKITIOYEHUS MCTOPUM NALMEHTOB — HanpuMep, NpUMepbl 3MEHeHUI 3a
nocnegHune 3 mecqaua ( no Tuny "ga", "HeT" nnn "HeT nHdopmauun"), KOTopble MOryT CTaTb YacTbio
AMArHoCTUYECKOro anropuTma.

LincdpoBas fepMaTockonusa ABMSIETCA NPEKPaCHO OCHOBOW AN XPaHEHMS U NepeChINKM
n3o6paxeHwnii B TeneaepmaTockonun. HesaBrncMMO OT BalLero BpEMeHU I MECTOHAXOXAEHMS, OT
BPEMEH 1 MecTa NosnyYeHns N306paxeHni, OHU MOTyT BbITb COXPaHEHbI Y HEMEAIEHHO
NpoaHanM3MpPoBaHbl UMK MOCMaHbI MO 3MEKTPOHHO MoYTe unn Yepea IHTepHeT B 0AMH U3
LleHTPOB, Ie MeeTcs aBToMaTU3MpoBaHHas aHanuTuyeckas cuctema.®*® Opnako, ecnu
n3o6paxeHns 6yayT aHanM3npoBaThLCA B TAKOM LIEHTPE C 3a4€PXKO BO BPEMEHW, NaLMNeHTbI
MOTYT He MOMyYUTb HEMEANEHHYIO MOMOLLL Nevallero Bpaya.’® Lindposbie n3obpaxennst MoryT
TakKe 1CMoNb30BaTbCA B TeNeMeanLmMHe AS NepMoanMyeckoro NoBbILLEHNS KBanuduKaLmm no
nepmatockonun.”® TeneaepmaTockonus U NPOBEPEHHbIE aHaNMTUYECKUE CUCTEMbI MOTYT
CHWU3UTb CTOMMOCTb MEAMLIMHCKOrO 0BCNYXMBaHWS NaLMEHTOB, 0COBEHHO B MeCTax ¢
HepocTaTkoM crieumanucTos.”* B cBasu ¢ aTuM Heobxoamma pa3paboTka pekomeHaauuii n
CTaHAaPTHbIX YCNIOBUIA AN MOMNYYEHNs LMdPOBbIX N30BpaxeHwii 1 TeneMmeamumnHbl.> %
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ABSTRACT

Background The clinical history of a given pigmented lesion could influence the therapeutic decision.
Teledermatology and automated image analysis also hold great potential for revolutionizing dermatology
services.

Aim The aim of this retrospective study was to evaluate the diagnostic accuracy of users with different
experiences in dermoscopy with and without information about patients and their history compared with
classification by an automated analysing system.

Setting One hundred and fifty-seven dermoscopic images of pigmented lesions, taken and proved by his-
topathology at the Pigmented Lesions Clinic of the Department of Dermatology of the University Tuebingen,
Germany, were included.

Methods All images were viewed by three investigators with different experience: excellent (A), average (B)
and beginner (C). In the first dermoscopic classification, no information was available. After 3 months the
same images were once more classified by the three investigators, now with the information about the patients
and their history. The melanocytic lesions were tested by the Tuebinger Mole Analyser.

Results For user A the sensitivity, specificity and diagnostic accuracy revealed no improvement on includ-
ing the history (81.3% to 84.4%, 94.6% to 92.3% and 92.0% to 90.7%), whereas user B clearly improved his
results (75.0% to 87.5%, 76.9% to 88.5% and 76.5% to 88.3%). No change in the sensitivity was seen by
user C (84.4%), but there was a clear improvement in the specificity (69.2% to 87.7%) and diagnostic accu-
racy (72.2% to 87.0%). Using the computer algorithm, a sensitivity of 100%, a specificity of 76.9% and a
diagnostic accuracy of 81.9% were achieved.

Conclusions The study revealed results relevant to the use of dermoscopy: (1) continuing dermoscopic
education influences the diagnostic accuracy; (2) the history is helpful for averaged users and beginners in
dermoscopy; (3) digital image analysis has the highest sensitivity, but a lower specificity compared to the
clinicians; and (4) digital dermoscopy could be used for store-and-forward systems in teledermoscopy.
Key words: automated image analysis, dermatoscopy, dermoscopy, digital image, melanoma
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Digital dermoscopy and automated image analysis could

Introduction

Dermoscopy of skin lesions increases the diagnostic accuracy by
10-27%.1,2 However, dermatologists who had not been trained
in this method received no benefit by this diagnostic method.>
The clinical history of a given pigmented lesion influences further
the therapeutic decision. In a multivariate model, morphological
changes reported by the patients were a significant independent
predictor of malignancy.4

© 2004 European Academy of Dermatology and Venereology

represent possible support for inexperienced clinicians.5-7 Dig-
ital dermoscopy also enables teledermatological consultation,
which was found to provide the same diagnostic accuracy as
face-to-face diagnosis.89 Both teledermatology and automated
image analysis hold great potential for revolutionizing the deliv-
ery of dermatology services.510 However, further evaluation of
the prerequisites and the reliability of these methods is recom-
mended before their routine application.
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In the present study we used a set of digital melanocytic
images to determine whether the diagnostic accuracy of an
inexperienced, an average experienced and a highly experienced
investigator can be significantly improved by incorporating
information about morphological changes, location of the
lesion, and the age and sex of the patients. An additional objective
of the study was to compare the diagnostic accuracy of the
different investigators to the classification carried out by a com-
mercially available automated analysing system.!!

Method and material

One hundred and sixty-two digital dermoscopic images of
histologically proven pigmented skin lesions were included in
the study. All lesions were excised due to suspicious clinical and/
or dermoscopic features. The lesions were consecutively collected
at the Pigmented Lesion Clinic of the Department of Dermato-
logy of the University of Tuebingen, Germany, from September
1998 to March 1999.

The dermoscopic images were documented by a computer
system with a colour video camera used at a magnification of
X 20 (FotoFinder, TechScreen Software GmbH, Bad Birnbach,
Germany). The digital dermatoscopic microscope system had a
colour video camera with one charge-coupled device (CCD)
chip 1/4-inch with 47 000 pixels. The illumination was realized
with two light emitting diodes (LEDs) that were integrated at
the camera. The maximum field was 12 mm for dermatoscopic
images. The computer had a Pentium IIT processor (500 MHz,
64 MB ram). The graphic card had a true colour mode (32 bit)
with a resolution of 1.024 x 768 pixels. The 17-inch colour
monitor (Triniton, Multiscan 200ES, Sony, Japan) had a fixed
resolution of 768 X 576 pixels and 65 536 colours with a fre-
quency of 75 Hz. A frame-grabber was used for digitizing the
video signal. The system of Joint Photographic Expert Group
(JPEG) was used for storing the images with an image size of
768 x 576 pixels. The storage size ranged between 125 and
230 kB per image.

Consecutive images of one lesion were not included. All
patients gave their written consent for the digital documenta-
tion and the following operation under local anaesthesia. The
final diagnosis was performed by histopathology.

All images were viewed by three investigators (R.H.-W., A.S.
and H.P.S.) with different experiences in dermoscopy: excellent
(A), average (B) and beginner (C). Pattern analysis was used by
the investigators. In the first dermoscopic classification, no
information about the clinical history, age, sex of the patients
and location of the tumour was given (t,). After 3 months the
same digital images were once more classified by the three
investigators, now with the information about the clinical his-
tory, age, sex of the patients and location of the tumour (t,). The
clinical history was scored as positive when any morphological
change was recognized by the patient in the past 3 months.
Morphological changes included change in size, colour or shape

or any sign of ulceration or spontaneous bleeding. Possible
dermoscopic classifications were benign nevi, atypical nevi,
cutaneous melanoma and other benign epithelial tumours (e.g.
seborrhoeic keratosis, angioma).2 Malignant epithelial tumours
(basal cell carcinoma, squamous cell carcinoma) were excluded.
Digital analysis was performed on the dermoscopic images of
the melanocytic lesions. With the established Tuebinger Mole
Analyser six variables (symmetry, border, different types of
colours and entropy) for lesions larger than 12 mm and three
variables (border, colour and entropy) for lesions smaller than
12 mm were used.!! If the lesions exceeded the maximum field,
one sector with border and normal skin was recorded. Relative
frequencies of the different features were analysed. Percentages
for sensitivity, specificity and diagnostic accuracy were calcu-
lated. Differences between changed and unchanged pigmented
lesions were tested by Fisher’s exact test and Pearson’s y2-test
(level 0.05, two-tailed). A P-value less than 0.05 was regarded as
statistically significant. Statistical examinations were performed
with SPSS 10.0 (SPSS Inc., Chicago, IL, USA) for Windows.

Results

One hundred and fifty-seven pigmented lesions in 86 (54.8%)
females and 71 (45.2%) males were analysed. No change in the
past 3 months was reported by 87 (55.4%) patients, followed by
an observed change in 39 (24.8%) patients and no clear clinical
history was given by 31 (19.7%) patients. The subgroup of 126
lesions with a clinical history of any or no change was composed
of 16 cutaneous melanomas and 111 benign lesions. In 87.5%
of these cutaneous melanomas (14/16) and in 22.5% of the
benign lesions (25/111) a change was reported (P < 0.001).

The median age of the patients was 38.9 years (standard devi-
ation 16.8 years; range 2—87 years). Out of 157 pigmented skin
lesions, 145 (79.6%) were benign and 32 (20.4%) malignant.
One hundred and two (65.0%) of the lesions were located
on the trunk, followed by the extremities (38; 24.2%), face (9;
5.7%), akral (6; 3.8%) and mucosal sites (2; 1.2%). The histo-
logical diagnoses were 59 (37.6%) cases of dysplastic nevus,
53 (33.8%) nevi without any dysplasia, 32 (20.4%) cutaneous
melanomas and 13 (8.3%) epithelial benign tumours. Of the 32
cutaneous melanomas, two were melanomas in situ and 29 were
invasive melanomas with the median tumour thickness accord-
ing to Breslow of 0.86 mm (standard deviation 0.54 mm; range
0.30-2.40 mm).

The pigmented lesions were classified into the four dermo-
scopic categories (benign, atypical nevi, cutaneous melanoma
and benign epithelial tumours) specified by the three investiga-
tors in Tables 1—4. For user A, a distinct improvement concern-
ing the history in the diagnosis of the cutaneous melanoma was
achieved, but in benign nevi without any dysplasia, atypical
nevi and epithelial benign tumours a distinct decrease in the
correct diagnosis was observed. In the group of benign nevi
without any dysplasia the correct classification was improved
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Table 1 Dermoscopic classification of the benign nevi (n = 53) by the three
investigators (A = excellent; B = average; C = beginner) at the two
examinations (t, and t,)

Table 5 Results of the three investigators (A = excellent; B = average;
C = beginner) for the subgroup of cutaneous melanomas with a reported
clinical history in the past 3 months at the two examinations (t, and t,)

Classification A(t) A(t) B (t) B (t) c() Cc(t,)

Classification A(t) A(t) B (t) B (t) c() c(t,)

Correct 50 49 41 46 35 47
Not correct 3 4 12 7 18 6

Correct 13 12 9 13 12 13
Not correct 1 2 5 1 2 1

Table 2 Dermoscopic classification of the atypical nevi (n = 59) by the three
investigators (A = excellent; B = average; C = beginner) at the two
examinations (t, and t,)

Classification A(t) A(t,) B (t) B (t,) ) C(t,)

Correct 56 54 44 53 42 50
Not correct 3 5 15 6 17 9

Table 3 Dermoscopic classification of the cutaneous melanomas (n = 32) by
the three investigators (A = excellent; B = average; C = beginner) at the
two examinations (t, and t,)

Classification A(t) A(t) B (t) B (t) c() Cc(t,)

Correct 26 27 24 28 27 27
Not correct 6 5 8 4 5 5

Table 4 Dermoscopic classification of the benign epithelial tumours (n = 13)
by the three investigators (A = excellent; B = average; C = beginner) at the
two examinations (t, and t,)

Classification A(t) A(t) B (t) B (t) c() Cc(,)

Correct 13 12 11 12 8 12
Not correct (o] 1 2 1 5 1

for user B from 77.4% to 86.8% and for user C from 66.0% to
88.7% by the clinical history (Table 1). For the atypical nevi the
improvement for user B was from 74.6% to 89.8% and for user C
from 71.2% to 84.7% (Table 2). For the cutaneous melanoma
the improvement for user B was from 75.0% to 87.5% and for
user C there was no change (Table 3). Finally, for the epithelial
benign tumours the improvement for user B was from 84.6% to
92.3% and for user C from 61.5% to 92.3% (Table 4).

In the subgroup of cutaneous melanomas with a reported
clinical history in the past 3 months, a distinct decrease for
user A but a clear increase for user B and a distinct increase for

Table 6 Results of the three investigators (A = excellent; B = average;

C = beginner) for the subgroup of benign melanocytic and epithelial skin
tumours with a reported clinical history in the past 3 months at the two
examinations (t, and t,)

Classification A(t) A(t) B (t) B (t) c) c)

Correct 22 23 18 21 17 21
Not correct 3 2 7 4 8 4

user C were observed (Table 5). An improved diagnosis was also
realized for the three users in the group of benign melanocytic
and epithelial skin tumours (Table 6). In total, a change in the
diagnosis was observed in 17 cases (six of the malignant and 11
of the benign group of skin tumours).

For user A a distinct improvement in the sensitivity was
achieved by the history of the patients (from 81.3% to 84.4%),
but also a distinct reduction in the specificity (from 94.6% to
92.3%); the diagnostic accuracy changed from 92.0% to 90.7%.
The sensitivity of user B was clearly improved by the history
(from 75.0% to 87.5%) and also the specificity (from 76.9% to
88.5%); the diagnostic accuracy improved from 76.5% to
88.3%. No change in the sensitivity was seen by user C (84.4%),
but a clear improvement in the specificity by the history was
found (from 69.2% to 87.7%); the diagnostic accuracy improved
from 72.2% to 87.0%. No significant difference was seen
between the two groups of melanocytic and non-melanocytic
lesions in the analysis of sensitivity and specificity.

Using the computer algorithm,!! 144 of 157 were included as
melanocytic lesions in the digital analysis. For all melanocytic
lesions, a sensitivity of 100%, a specificity of 76.8% and a diag-
nostic accuracy of 81.9% were achieved (Table 7). If the lesions
was smaller than 12 mm (n = 102), all cutaneous melanomas
and 72.8% of the benign melanocytic lesions were correctly
classified. For the lesions larger than 12 mm (n = 47), all
melanomas and 95% of the benign lesions were correctly
classified (Table 7).

Table 7 Results of the digital analysis of all the

malignant and benign: melanocytic lesions All lesions Smaller than 12 mm Larger than 12 mm
(n = 144), those smaller than 12 mm (n = 97) o i K i i i K
and those larger than 12 mm (1 = 47) (NS = non- Classification Benign Malignant Benign Malignant Benign Malignant
significant) Correct 86 32 67 5 19 27
Not correct 26 0 25 o] 1 o
P < 0.005 NS NS
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Discussion

The present study revealed the following results of relevance
to the use of dermoscopy in daily practice. (1) The level of
continuing dermoscopic education influences the diagnostic
accuracy. (2) The clinical history of the patients is helpful for
average users and beginners in dermoscopy for the benign and
malignant diagnoses. (3) Digital image analysis has the highest
sensitivity but, with a known history, a lower specificity compared
to the clinicians. (4) Digital dermoscopy is an excellent basis for
store-and-forward teledermoscopy.

The level of continuing dermoscopic education influences
the diagnostic accuracy. Between the three users clear differences
were revealed depending on their experience in dermoscopy.
User A (excellent) has the highest diagnostic accuracy with a
high specificity of more than 90%. The differences between
users A, B (average) and C (beginner) is clearer in the results of
the first analysis of images (92.0%, 76.5% and 72.7%, respec-
tively). These results were published recently by Kittler et al.
based on a meta-analysis of 27 studies.2 The diagnostic accuracy
depends significantly on the degree of experience of the user of
dermoscopy. Therefore, continuing dermoscopic education for
average users and beginners is necessary.?

The clinical history of the patients is helpful for average users
and beginners in dermoscopy for the benign and malignant
diagnoses. For user A the clinical history slightly improved the
sensitivity and slightly decreased the specificity. A clear impro-
vement was seen for user B in both sensitivity and specificity.
For user C, no improvement was seen in sensitivity, but there
was improvement in specificity. Less experienced users were
able to improve their diagnostic accuracy with the help of the
clinical history. Possible associated problems are the time to
take the history and its creditability. Kittler efal. chose any
change in the past 12 months for the history.4 In our study we
asked for the history of the past 3 months in which the memory
of any change could be higher. If the history of the patient is
accurate, it could be helpful in the diagnosis of benign and
malignant skin tumours.1.2

Digital image analysis has the highest sensitivity, but, by
knowing the history, alower specificity compared to the clinicians.
The high sensitivity clearly led to a lower specificity. More benign
melanocytic lesions were omitted, but all included melanomas
in situ and melanomas were detected as malignant. Compared
to some other groups who are developing systems for image
analysis, in the present study only melanocytic lesions could be
included for the automated image analysis.>12 Therefore, the
user of this system must be familiar with the differentiation
between these two groups. One advantage of the automated
image analysis is independence of time, concentration and
number of images. However, in the cases when lesions are not
easy to classify, an experienced clinician must check these der-
moscopic images again. This applies in particular to the small
melanocytic lesions. Particular hints could be also given to the

dermopathologist.!> The integration of clinical data, especially
of the history, could increase the diagnostic accuracy.!4 in addi-
tion, the follow-up of pigmented and in particular of melano-
cytic lesions is easier and has benefits for both the patient and
the clinician.!5-17 In the future, digital image analysis systems
should have the possibility of including the history of the patients,
for example any change in the past 3 months (yes, no, and no
available information), which could be a part of the diagnostic
algorithm.

Digital dermoscopy is an excellent basis for store-and-forward
teledermoscopy. Independent of time and location, and
when or where the images are recorded, they could be stored
and immediately analysed or sent by e-mail or the internet to a
centre in which an automated analysing system is available.8,10
If the images are analysed in a centre with a time delay, patients
could have missed the immediate decision of the treating doctor.18
Digital images could also be used for continuing dermoscopic
education in telemedicine.!® With teledermoscopy and good
evaluated analysing systems, a cost-minimization could be realized
in the care of patients, especially in areas with low frequency
of specialists.2021 Guidelines and standards for recording the
digital images and telemedicine are therefore necessary.>22
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