MepeBoO C aHMUINCKOIO A3blKa Ha PYCCKUIN A3bIK
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AVNarHOCTUKE MeSTaHOMbI.
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Mbl npoaHanuampoBany 3HavyeHue UMPOBON ANUAOMUHECLLEHTHON Mukpockonun (DELM) B
ONNTENBHOM MOHMUTOPWHIE aTUNMYHbIX HeBycoB. lMaumeHTbl (530 yen.) ObIIM NPOCNEKTUBHO
pasgeneHbl Ha onpefenéHHble rpynnbl C PUCKOM MenaHoMbl M Habnwganucb C MOMOLBIO
KNMUHUYECKNX UCCNeaoBaHUM 1 SNUMOMUHECLLEHTHON MuKpockonuu (ELM). ATUnu4yHble HEBYCbI
(B konnyectBe 7001) gononNHUTENbLHO M3yyanuch ¢ nomollbto DELM. Bo Bpemsi HabnogeHun (B
cpegHeMm 32,2 wmMecaua) Mbl  guarHocTupoBanu 53 MenaHombl M3 637  Bblpe3aHHbIX
HoBOOGpa3oBaHu (06wun yposeHb ycnexa 8,3%). YpoBeHb ycnexa npu AnarHoCcTvke MenaHom
cpean HoBoobpasoBaHWI, MO4O3PUTENBHBLIX MO KpuTepuam ELM, yBenunumnca Ha 17%, korga
YUUTbIBANUCb USMEHEHUS, YCTaHOBSIEHHbIe C nomoLlbo DELM.

Bonee T0ro,18 n3 53 menaHom 6bINM ANArHOCTMPOBAHbI UCKIIOYUTESBHO MO U3MEHEHUSIM,
obHapyxeHHbIM DELM, cBupgetenbctByd o Tom, 4To DELM yBenuuuna ceHcutuBHOCTb ELM-
nccnegoBaHun, obHapyxmBas LOMNOMHUTENbHbIE ClyyYan MenaHOMbl. TeM He MeHee, Mo
HoBOOGOpa3oBaHMsIM,  Bblpe3aHHbIM  UCKMOYMTENBHO  BCNEACTBME  BbiSiIBNEHHbIX DELM
N3MEHEHWI, YPOBEHb ycnexa Obin HUxXe, Yem npu ncnonb3osaHmm ELM (5,2% npotue 11,8%).
BblpesaHus, cBa3aHHble TONMbKO C BbisiBfIeHHbIMU DELM nameHeHuamn, obHapyxunun 66,7%
crny4yaeB MenaHoMbl Y MauMeHTOB C CUMHOPOMOM HACNeACTBEHHbIX aTUMUYHbIX MerlaHoOM W
MHOXeCcTBeHHbIX HeBycoB (FAMMM) n 32,5% cny4yaeB MenaHoMbl - C CUHOPOMOM aTUMUYHbIX
HeBycoB (AMS).

Mbl nenaem 3akntoyeHue, 4to DELM aBnaeTcs NoNe3HbIM MHCTPYMEHTOM MpU ANUTENbHbIX
HabnogeHnsax aTUNUYHbIX HeBYCOB, OCOBEHHO B rpynnax MauMeHTOB C BbICOKAM PUCKOM
FAMMM n AMS. Heobxoaumbl danbHeWwue criyvarHble KOHTPOSibHble MCCreaoBaHust Onis
NOATBEPXKAEHNSA AaHHbIX HACTOALWMX HABMOAEHWA.

>KypHan uccnegoBatenscko gepmatonorum, nyénvkaums B UHTepHeTe, 2-e mapTa 2006 roga.
(doi:10.1038/sj.jid.5700119).

BBepneHue

CambIM 3 EKTMBHBIM MOAXOAOM K YIYYLIEHMIO NPOrHO3a MenaHOMbl KOXW SBMSIETCA paHHee
obHapyXeHne n xmpyprmieckoe BolipesaHne HoBoobpasoBaHuii, NoKa OHK HebornbLline (bpecnoy,
1980 r.). B pononHeHMe K W3Yy4YEHUIO HEBOOPYXXEHHbIM [Ma3oM, 3NUMOMUHECLEHTHaSs
Mukpockonua (ELM) aemoHCTpupyeT yryyleHne AnarHOCTUYECKOW TOYHOCTM B paHHEM
obHapyxeHun menaHombl (AccuepTo u gp., 2000 r.). Tem He meHee, ELM He gocTturaet 100%-
HOW AMarHOCTMYECKOM TOYHOCTU WU3-3a OTCYTCTBUS BbIPAXKEHHbIX [AEPMaTOCKONUYECKNX
0COBEHHOCTEN B pPa3BUTbIX, HO JIMLLEHHbIX XapaKTepHbIX Npu3HakoB MenaHomax (Kapnu u gp.,
2002 r.), unn B MenaHomax Ha ux camon paHHen ctagum (Kuttnep n gp., 2000 r.). MNoatomy
OGbiBaeT Heobxoaumo GasmposaTb paboTy C aTUNUYHBIMU MUTMEHTHBIMW HOBOOOGPA30BaHUSIMU
Ha [ONOSHMTENBbHON WHGOPMaUMM — Hanpumep, nofnydas €€ mM3 AnuTenbHOro HabniaeHus



ANHaMUKN n3MeHeHun. [Jo cero AHA Obino onybnmnkoBaHO COBCEM HEMHOro [OKMNadoB C
HEeOAHO3HaYHbIMM pe3yrnbTaTaMu UCCNegoBaHMN MenaHoLMTapHbIX HOBOOOPa3oBaHWA KOXN Npu
nomMoLLM LMpPoBON ANUNKOMUHECLEHTHON MUKpockonun (DELM) (BpayH u gp., 1998 r., Kuttnep
n ap., 2000 r., Kuttnep u buHgep, 2001 r., MeHauc n gp, 2001 r., WunddpHep n ap, 2003 r.,
XeHcne n ap., 2004 r., PobuHcoH n Hukonodd, 2004 r.). Bonpoc o undpoBbIX HabnogeHnax
NoAo3puUTeNbHbIX HA MenaHoMy U NOAOBHbLIX UM HOBOOBPa3oBaHMN BMECTO X HEMEOSIEHHOro
Bblpe3aHusi Bbi3blBAET HEMario CrnopoB, Tak KaK MPOMCXOAWUT 3adepkka nedyeHusa (Kuttnep u
Bungep, 2001 r., Kapnu u gp., 2003 r., 2004 r., ApoxeHunaHo, 2005 r.). KoHTpacTupys ¢ aTumm
BOMTHEHMAMW, HAOMIOAEHUA aTUMUYHbBIX, HO HE NMOAO3PUTENbBbHBIX HA MENaHoMy MM NoAO0BHbIX
nm HoBoobpaszoBaHui ¢ nomowpbio DELM nokasann BO3MOXHOCTb paHHEW OMArHOCTUKM Takux
MenaHoM, KOTOpble MOoKa He npuobpenu XapakTepHblX Ans menaHombl ELM-ocoGeHHocTen
(XeHcne n ap., 2004 r.). B cBA3n € 9TMM, Mbl MOXEM YTBEPXAaTb, YTO ANMTENbHOE HabnaeHne
aTUNMYHBIX  MEenaHouuTapHbIX HOBOOOpasoBaHu C nomowpbtdo DELM  yBenuumBaet
CEHCUTMBHOCTb MNpu OOHapyXeHun MenaHoMbl koxu. Mbl onpegenunu Kputepun Bblbopa
naumMeHToB, KOTOpble MOrMM ©Obl NOTEHUMAnbHO MNONYYUTb MaKCMMarbHYK MOMb3y OT
OOpOrocTosALWen M ANMTENbHON Npoueaypbl MHOrokpaTHoOro doTorpadmpoBaHns AUHaAMUKK
aTUMNMYHbBIX MENaHOUMUTapHbIX HEBYCOB.
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X. A. XeHcne v gp.
OnutensHoe HabnoaeHne ¢ nomollbo DELM ana obHapy>KeHUs MenaHoMbI.

PesynbTaThbl

Puck menaHombl CBA3aH C KONMMYECTBOM HOBOOOpa3oBaHWMii 1 BEPOATHOWM rpynnon pucka. B xoge
Hallero uccrefoBaHns ¢ MOMOLLbID OAHOMEPHONO U MHOTOMEPHOro CTaTUCTUYECKOro aHanmaa,
Mbl HE OBHapyXunn CBA3N MEXAy YacTOTON MEeNaHOMbl KOXM M MOSIOM, BO3pacTOM, Hanmymem
BECHYLLEK, LIBETOM a3 U TUNOM KOXWU. TeM He MeHee, BO BpeEMSA MOHUTOpMHra 6bina HangeHa
cepbésHas cBasb (P<0,012) mexay pycKoM MenaHOMbl U KONMYECTBOM HOBOOGpa3oBaHWA Npu
nepBoM OCMOTpPE, a TakkKe MnpOCMNeKTUBHO BeposATHoM rpynnon pucka (I-lll) v Hanuuvem
nepcoHanbHOW UM HacneagCcTBEHHOW cTopun menaHomel (Tabnuua 1).

U3yyeHue npu nepBoM ocMoOTpe



Mpn nepBoMm ocmoTpe Obinn Bbipe3aHbl 237 MNUIMEHTHbIX HOBOOOpasoBaHWW, BkMtoyas 37
menaHom. 3tn 37 menaHom 6binuv guarHocTupoBaHbl Mnu no ELM-kputepusm (30), nnm no
WHoOpMaUMM N OLEHKaM caMux naumeHToB (7), ecnu Obina uctopusi obpasoBaHUst KOPOK,
BOCNaneHus, pocta U uaMmeHeHus ugeta. HoBoobpasoBaHUs, Bblpe3aHHble MO pesyrbTaram
aHanusa ocobeHHOCTen C nomouwblo ELM-anroputma, nokasanu 6Gonee BbICOKUA YPOBEHb
ycrnexa Mo CpaBHEHUIO C TeMW, OaHHble O KOTOpbiX 6asvpoBanmuCb TOMbKO Ha MOKa3aHWUSAX
naumeHToB (Tabnuua 2).

DELM-anroputm yBenmMinn CeEHCUTUBHOCTb ANarHOCTUKMU MenaHoMbI

BO BPpeMsl MOHUTOPUHra

CpeaHee KoOnNUM4ecTBO HOBOOOpPa30BaHU Ha OAMH BWU3WT NauMEHTa, 3a40KYMEHTUPOBAHHBLIX C
nomowbio DELM, 6bino pasHo 13 (nHTepBan 1-55), a Bcero ¢ nomouwpbto DELM 6bino
uccnegosaHo 7001 menaHouuTapHoe HOBOOOpa3oBaHWE KOXUW. Bo Bpems uccrnegoBaHust Mbl
obHapyxunu B obwem 53 menaHombl (25 nHBa3MBHLIX U 28 MenaHoM "in situ"), co cpeaHen
TOMWWHOW WHBa3uBHbIX MenaHom no bpecnoy 0,43 mm (nHtepBan 0,12-0,9 mm). [Onsa
naeHtTndurkaumm 53-x MenaHoMm HyXHO Obino npoBectn 637 Bbipe3aHui. 3TO COOTBETCTBYET
obLieMy ypoBHIO ycrnexa BO BpemMs MOHUTOpuHra B pasmepe 8,3% (Tabnuua 2). Hu ogHa n3
3TUX MenaHoM He 6blna Bbipe3aHa NPOCTO BCReACTBME rpybbiX M3MEHEHWW, 3aMeTHbIX Npu
CpaBHEHMM 00bIYHbIX 0630PHbLIX CHUMKOB.

Wectb n3 53-x mMenaHoM Obinn oOBHapyXeHbl Mpu TWATENbHOM W3YYEHUN WUCTOPUK
HOBOOGpPAa30BaHUI N paccka3oB caMmx nauMeHToB 6e3 kakux nnbo apyrux npouenyp naydeHus
N OLEHKM NnoJo3puTenbHOCTU (OBe MHBa3vMBHble M 4 menaHombl "in situ"). Takaa TexHuka
nccrneaoBaHUn NoO3Bonuna onpeaenuTb OgHYy MernaHomy Ha Kaxable 14 Bbipe3aHui (ypoBeHb
ycnexa 7,1%; Tabnuua 2).

Bcero Ha uucton koxe pasBuriocb 13 HOBbIX MenaHOM (MCXOAS W3 CpaBHEHMS C
nepBuYHbIMM  POTOCHUMKaMK), KoTopble Obinv  MAaeHTUMUMpoOBaHbl C nomoubto  ELM-
KpuTepueB (5 nHBa3mBHbIX 1 8 menaHom "in situ"). Ncnonb3oBaHHbin ELM-anroputm gan ogHy
MernaHoMy Ha 4eBATb Bblpe3aHun (ypoBeHb ycnexa 11,8%; Tabnuua 2).

B TeuyeHne mMoHuTOpuHra, 349 u3 647 yganéHHbix HoBoobpasoBaHun (5,0% ot obuiero
konudectea 7001 3agOKyMEHTMPOBAHHbIX C nomowbd DELM HoBooOpasoBaHun) Obinu
Bblpe3aHbl M3-3a MOPONOrMYEeCKUX U3MEHEHUI, KOTOopble OBHapyXmBanucb Npu CpaBHEHWUU
TEKYLWKNX 1 nepBuYHbIX DELM-pOTOCHMMKOB, NoKasblBaloLWMX TOMNbKO JNErkme dheHOTUNnYecKne
N3MEHEHWs, KOTOPble He BbI3blBanun Nogo3peHns Ha menaHomMy no ELM-anroputmy (Hanpumep,
CMMMETPUYHBIA UM aCUMMETPUYHbIA  POCT, nporpeccus  OKanbHOW  runep-  wunu
rMNonurMeHTaumm).

Ta6nuua 1. YacToTa NnauneHTOB ¢ MeflaHOMOM B onpeAenéHHbIX noarpynnax naunueHTos,
oGHapyxeHHasi BO BpeMs MOHUTOPUHra

Yucno naumen- | Koadppuunm-
P-senu-
XapaKkTepucTukm NoArpynn nauneHTos ToB ¢ 1 n 6onee | UMEHT Be- 95% CI .
MenaHoMaMu | pOSTHOCTM
Yumcno HoBoobpa3oBaHUM (OLeHKa):
<50 HoBOOBGpa3oBaHui (Bcero 225) 13 Ccbinka Ccbinka Ccbinka
50-100 HoBoOGpa3oBaHui (Bcero 214) 33 2,97 [1,52-5,82] | 0,0015*
>100 HoBOOGpasoBaHun (Bcero 91) 15 3,22 [1,46-7,08] | 0,0036*
HasHaueHue rpynnbl pucka:
MNpynna 1 — cuHgpom MN (Bcero 353) 14 Ccblinka Ccblinka Ccbinka
Mpynna 2 — cuHgpom AM (Bcero171) 43 8,13 [4.31-15,37] | <0,001*
MNpynna 3 — cuHgpom FAMMM (Bcero 6, Bce ¢ 4 48,43 [8,17-287] | <0,001**
ncTopuei® MenaHombi)




Hanun4ne uctopmm menaHombi:
lpynna 1, HeT I/ICTOpMI/I3 MernaHombl (Bcero 261)
Npynna 1, ecTb 1/1CTop|/|;|3 MernaHombl (Bcero 92)
pynna 2, HeT I/ICTOpMI/I3 MernaHoMblI (Bcero 74)
Npynna 2, ecTb mcmpmﬂ3 MernaHombl (Bcero 97)

w
o N oo

Ccblnka Ccblnka Ccbinka
4,05 [1,37-12] 0,012*
Ccblnka Ccblnka Ccbinka
5,65 [2,34-13,63] | <0,001*

Npynna 1: rpynna ¢ cuHgpoMoM MN, naumeHTbl ¢ MHOXeCTBEHHbIMK (>50) NpocTbiMM
MenaHouMTapHbLIMW HEBYCaMW.

prnna 2: roynna ¢ CAHAPOMOM AM, nauuneHTbl C CUHAPOMOM HacneLCTBEHHbIX aTUMNYECKUX
HEeBYyCOB " MHOXXECTBEHHON MENaHOMBb!.

1Kosd3cpmumeHT BEPOSITHOCTM ObIST BbIYUCIIEH C MOMOLLBIO FIOTMYECKOWN perpeccum.

?P-BeNNYMHbI BLIYMCTIEHbI C MOMOLLbIO cTaTUCTUKM Wald-y” .

3|/|CT0pI/I$|, BKIO4aaA nepcoHalrbHYy U ceme|7|Hyro NCTOPUIO MeNTaHOMBbI.

“B cBsI31 C HEBOSBLUMM YNCHIOM nauneHToB B rpynne ¢ cuHapomom FAMMM, ans sbiuncrieHust
P-BenununH 6b1n ncnonb3oBaH npsimon Tect duwepa. Bee BbliuncneHnst Obinn npoBeaeHs! ¢
nomolLLblo nporpammel SDS, Bepcus 8.02.

*CTaTUCTUYECKN 3HAYUMBbIE.
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X. A. XeHcne v gp.

OnutenbHoe HabntogeHne ¢ nomolblo DELM gns obHapy>XeHUs MenaHoMbI.

Ta6nuua 2. ypOBeHb ycnexa ANarHOCTUKU MeJlaHOMbI KOXU NpU nepBbiX OCMOTpax U B
nocrneayrwwmnx ncereaoBaHuUAX, ncxogsa U3 pas3sfindHbIX TeEXHUK UccnegoBaHuns

Bbipe3aHus, npoBeAéHHbIe ANA AMarHOCTUKU 1 MenaHoOMbI (MPOLeHT
MeJlaHOM cpeAu Bblpe3aHHbIX HOBOOOGpPa3oBaHUM U aGCONIOTHLIE

3HayeHus)

TexHunka nccnegoBaHus

[Mpu nepsom ocmoTpe

Mpu nocneayoLwmnx HabnOeHUAX

Tonbko pacckas
naumeHTa

12 Bbipesanuii (8,3%, 84 Bbipesanus, 7
MeriaHoM)

14 Bbipe3aHui (7,1%, 84 Bbipe3aHus,
6 menaHom)

Tonbko ELM-kputepun

5 Bbipe3aHuin (19,6%, 153 BbipesaHus,
30 menaHom)

9 Bbipe3aHuin (11,8%, 110
Bblpe3aHuin, 13 menaHom)

Tonbko DELM-kputepum

HeT gaHHbIX Npy NepBOM OCMOTpEe

19 BbIpesaHun (5,2%, 349
Bbipe3aHui, 18 menaHom)

ELM+DELM-kputepun

HeT AaHHbIX Npy NEpBOM OCMOTPE

6 BbipesaHui (17,0%, 94 BbipesaHus,
16 menaHom)

Bce

6 Bbipe3aHuin (15,6%, 237 Bbipe3aHui,
37 menaHom)

12 BbIpesaHun (8,3%, 637
Bblpe3aHuin, 53 menaHomsbl)

Tonbko pacckas nauueHTa: Bblpe3aHusi NPOu3BOAATCS, UCXOAA U3 COBCTBEHHBIX OLIEHOK MaLueHTa,
6e3 noaTeepXaeHUs NoAo3PEHUs Ha MenaHOMY CO CTOPOHbI APYrMX TEXHWUK UCCIeaoBaHus.

Tonbko ELM-kpuTepum: Bbipe3aHusi IPOM3BOASATCS MO NMoA03peHNsIM, NMOSIBUBLUMMCS NPy
MCMonb3oBaHUM aHanMaa AepmMaToCKONMYecknx 0CoBEHHOCTEN C NOMOLLbIO SMUMIOMUHECLIEHTHOM

MUKPOCKOMUN.




Tonbko DELM-kpuTepum: Bblpe3aHusi NPON3BOAATCS HA OCHOBaHUMU M3MEHEHNN,
3aA0KYMEHTUPOBAHHbLIX C MOMOLLbH Lll/l(prBOIZ ANUTIOMUHECLIEHTHOM MUKPOCKOMnK, bes
noatBepXaeHusa I'IO,EI,O3peHMl71 Ha MeJNaHOMY CO CTOPOHbI APpYrnX TEXHUK NCCneaoBaHUA.

ELM+DELM-kpuTepuu: Bblipe3aHus Npon3BoaAaTCS MO NOAO3PEHUAM, YCTAHOBIIEHHbLIM C NOMOLLbIO
ANUNOMUHECLLEHTHOW MUKPOCKONUK, NIOC OONONHUTENBHO 3a00KYMEHTUPOBaHHbIE N3MEHEHMS,
BbISIBMIEHHbIE LM(PPOBON 3NUAIOMUHECLEHTHON MUKPOCKOMUNEN.

M'cTonaTonornyeckun aHanua 349 HosoobpasosaHui onpegenun 18 (5,2%) paHHMx menaHom
(BeBATb MHBA3MBHbIX M AeBATb MernaHoMm "in situ"). Takum obpasom, o6HapykeHHble DELM-
KpuUTEepun NpuBenn K MAeHTUMMKauumn ONONHUTENbHbBIX MeNaHoM, KoTopble He 6binu Obl
BbISIBIEHbI HA 3TOW CTaauy ApYrMMn meTogamu uccrneaoBaHusa. 3TO NOKasbiBaeT, YTO BO BPEMS
MOHUTOpMHra DELM yBennumMn CeHCUTUBHOCTb AMarHOCTUKM MenaHoMbl. TeM HEe MeHee,
peLLEHNs O XMPYPrmyeckoM BMeLLaTenbCTBe, OCHOBaAHHbIE TOSNbKO HA M3MEHEHUSX,
3aperncTpmpoBaHHbIX ¢ noMoLbio DELM B xoge MOHUTOpUHra, 06ycnosunu BolpesaHue 331 He-
MEeMaHOMbI, YTO YMEHbLUMIO NoKa3aTernb cneyndrUyHOCTM ANarHOCTUKA MeSTaHOMbl. YPOBEHb
ycnexa AnarHOCTMKN MenaHoOMbl TOMbKO € noMoLbto DELM-aHanu3a 6bin paBeH 1 menaHome 13
19 Bblpe3aHHbIX HOBOOBOpa3oBaHui (YypoBeHb ycnexa 5,2%, Tabnuua 2).

B uenom, DELM-aHanun3 nokasan nameHeHusi B 16 menaHomax, B JOMNOMHEHUE K
NoA03pEHUAM Ha MenaHoMy cornacHo ELM-kputepusam (4eBATb MHBA3MBHbBIX U CEMb MENAHOM
"in situ"). HoBoobpasoBaHus, Bblpe3aHHble B CBA3N ¢ npucyTctBnem ELM + DELM-kputepues,
Janv HavBbICLLWIA YPOBEHDb ycrexa ANarHOCTMKU MenaHOMbl BO BPEMS UCCreaoBaHus, C
pe3ynbtaTtomMm 1 obHapyXeHHasi MenaHomMa Ha 6 Bblpe3aHHbIX HOBOOGpa3oBaHWUin (YpOBEHb
ycnexa 17%, Tabnvua 2). 310 roBoput 0 Tom, YTo DELM MOXeT yBennynTb cneumduyHoCTb
ANArHOCTMKN MenaHOMbI MPU YCIOBMK, YTO OHA MUCMNOMb3yeTcs B AononHeHne Kk ELM-aHanuay.

MenaHoMmbl, OGHapyXeHHble ¢ noMmouwbio DELM-HabnoaeHun, uMenu cambii HU3KUNA
nokasarenb TONWMWHbLI onyxonu no Bpecnoy

TonwwmHa onyxonu no bpecnoy saBnseTcst BaXHbIM NPOrHOCTUYECKNUM (PaKTOPOM MpU OCHOBHbIX
TMNax MenaHOMbl KOXU, KOTOPbIN HAXO4UTCH B MPSIMOM 3aBMCUMOCTM C yBESNTMYEHNEM pUCKa
cmepTu (Bpecnoy, 1980 r.). Mbl 06HapyXunu, 4To MeriaHoMbl, ANarHOCTUPOBAHHbIE C MOMOLLbIO
DELM BO BpeMsi MOHUTOPUHIa, UMENU camMyto HU3Ky0 cpeHioto TonwmHy no bpecnoy (0,31 mm)
Mo CPaBHEHUIO C MeNaHOMaMu, AMarHoCTUPOBAHHbLIMU APYTUMU MeTO4aMU, NCNOSNb30BaHHbLIMMU
B xoae moHutopuHra (Puc. 1). B obwem, Bcerga, korga Anst AMarHoCTUKM MenaHoMbl BO BpeMS
MOHUTOpPMHra ncnonb3oBanack TexHnka DELM, Habnioganack 6onee HM3kas TonwmHa
onyxornen no bpecnoy, a cnegoBatenbHO 6bIn 1 NOTEHUMANbHO Ny4dwnn nporHo3 (P=0,591;
TecT Kpyckana-Yonnuca, Puc. 1).
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Tonbko oueHka  Tonbko ELM- ELM+DELM Tonbko DELM- B obuiem
nauueHTa KpuTepum KpuTepum KpuTepuu

Puc. 1. CpeaHui nutepBan (c agoctoBepHocTb0 95%) TonwmHbl onyxonu no Bpecnoy B
MenaHomax, 06HapyXeHHbIX BO Bp€MSA MOHMTOPMHIa C MOMOLLbIO YKa3aHHbIX TEXHUK
uccnegoBanua (P=0,591; Tect Kpyckana-Yonnuca).

BenunymHbl, yka3aHHble Ha 3TOM rpadpmke, 6binmn npeobpasosaHbl norapudmMmyeckm (B otnnyne ot
KOHTEKCTHbIX n3mepeHun). [ise nHBasvBHble MenaHoMbl Bbinn AMarHOCTUPOBaHbLI TOSLKO MO
nokasaHusM nauueHTa, 6e3 Nnogo3peHuit Co CTOPOHbLI ApYrMxX METOO0B UCCNeAoBaHNS
(0BHapyxeHHble 3HaYeHUs NokasaHbl); NATb MHBA3UBHbLIX MENaHOM 6blny ANarHoCTUPOBaHbI
Tonbko No ELM-kputepusamM; AeBATb MHBA3VBHbLIX MeNaHoM Oblnv AnarHOCTUPOBaHbl C MOMOLLIbHO
ELM-kpuTepueB — HO, KpOME 3TOr0, OHM CO BpeMeHeM 0BHapyXXvMBanu N3aMeHeHus,
3a10KyMeHT1pOBaHHble C NoMoLLbio DELM-kputepueBs; 4eBATb MHBA3VBHbLIX MeNaHOM Oblnu
OnarHoCTUPOBaHbI UCKMIOYUTENBHO NpU cpaBHeHMM DELM-OTOCHUMKOB C NEPBUYHBLIMU
doTocHumMKamu (Tonbko DELM-kputepun).

MauneHTbl C BbICOKMM PUCKOM NOJly4aroT Hanbonblyto nonb3y ot DELM-HabnoaeHun
UTo6bl OTBETUTL HA BOMNPOC, Kakas rpynna nauMeHToB, KnaccuuumpoBaHHas no cteneHu
pucka, npuobpeTtaeT HanbonNbLUYH BbIrogy OT AnuTenbHbiXx DELM-HabniogeHuin, Mol BelYUCTIMAN
NPOLEHT MenaHoM, OBHapPYXEHHbIX UCKITHYNTENBHO C MOMOLLbIO 3adpMKCUPOBaHHbIX DELM
N3MEHEeHWI, N0 OTHOLLUEHMIO KO BCEM MefnaHoMaMm, obHapyXeHHbIM B X04e MOHUTOPUHra rpynn
pucka I-1ll. Bo Bpemsi MOHUTOpPUHra, TexHuka "Tonbko DELM-kputepun" nossonuna
AnarHoctmpoBaTb 66,7% Bcex menaHom (4 13 6) B rpynne nauneHToB ¢ CUHAPOMOM
HacneACcTBEHHbIX aTUNUYHBIX MENTAHOM N MHOXECTBEHHbIX HeBycoB (FAMMM, Mpynna lll, Bcero
6), 32,5% menaHom (13 13 40) B rpynne naunMeHToB C CUHAPOMOM aTUNUYHbIX HEBYCOB (AMS,
pynna Il, Bcero 171), Ho Tonbko 14,3% (1 13 7) B rpynne nauMeHTOB CO MHOXECTBEHHbIMM
MernaHouuTapHbiMu HeBycamu (MN, Npynna |, Bcero 353). Takum obpasom, Gbina
noaTBepXxaeHa TeHaeHumsa 6onee BbICOKOro Bknaga DELM-HabnogeHn B ANarHocTuky
mernaHombl B pynne |l nauneHToB C BbICOKMM PUCKOM MO CpaBHEHUIO ¢ 'pynnown | naumMeHToB ¢
HuU3kum puckom (P=0,059, npamon Tect duwepa, npamas norucTmyeckas Moaerb).
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X. A. XeHcne v gp.
OnuTtenbHoe HabntogeHne ¢ nomolblo DELM ns obHapy>XeHUs MenaHoMbI.

ANCKYCCUA

MenaHoma KoXu 1 pakTopbl pUcKa

B cooTBeTCTBUM C OCHOBHbIMU W3BECTHLIMW CaMOCTOSATENbHBIMA WHOUKATOpaMu pucka
menaHombl koxun (Takep wn ap., 1997 r.; lpuH, 1999 r.), mMbl paspaboTtanu cneumanbHyto
nporpamMmmy HabnwogeHun, koTopas Obina orpaHnyYeHa TOMbKO KPYroM MauueHTOB C BbICOKUM
puckoM. JTa nporpamMma codeTaeT Knaccudukauuio rpynn pucka, MHEHUS MNauUeHTOB,
0630pHbIE CHUMKM BCEN MOBEPXHOCTWU Terna, OCMOTP HEBOOPYXXEHHbIM rnasom, ELM n DELM-
nccnepoBaHusa. BbluncneHHble  KOIMUUMEHTbI BEPOATHOCTM  Pas3BUTUS  MeraHOMbl B
3HaYUTENbHOW CTEeNEHN COOTHOCUIUCH C OBLLMM YMCNIOM HEBYCOB, MPOCMEKTUBHO Ha3Ha4YeHHOWN
rpynnow pucka (I-111) u Hanu4Mem NUYHOW UNK HacneaCTBEHHOW UCTopuK MenaHombl (Tabnuua
1), 1 NO3TOMY OHW MNOATBEPAUNN MPaBUNBHOCTbL NPEANOXEHHbIX KpUTEPUEB Knaccudukaumm.

AdpekTMBHOCTL gonroBpeMeHHbix DELM-HabnoaeHnn HoBoobpasoBaHum

Co BpemeHun nepBoro goknaga B 1998 rogy (bpayH n gp., 1998 r.) 6bino onybnmnkoBaHoO coBceM
HeMHoOro knuHunyecknx DELM-uccnegoBaHnin menaHouuTapHbiX HOBOOOpa3oBaHWUA KOXKU C
pasnnyHbIMK pe3ynbTaTamu.

B HepaBHem anutenbHom DELM-uccnegosaHuun, WnddHep n gp. (2003 r.) mayyann 272
MernaHouuTapHbIX HeByca 6e3 4epMaTOCKONUYECKMX NPU3HAKOB aTUMMYHOCTK Yy 145 naumeHToB
(75% naumMeHToB C HU3KUM pUCKOM, 25% naumeHTOB C BbLICOKAM PUCKOM), U MNpU cpeaHen
NPOAOCIHKNTENBHOCTU 24 Mecsua He OuarHOCTUpPOBanu HWU O4HOW MenaHoMbl. He obHapyxunu
MenaHom Takke bpayH n gp. (1998 r.), koTopble Habngann NauMeHToB CO MHOXECTBEHHbLIMMU
NpOCTbiIMM HEBYCaMu B TedeHue 2-x net ¢ nomouwbto DELM. OyeBMAaHO, 4TO MCMONb30BaHNe
ponroBpemMeHHbix DELM-HabnogeHnn npy MOHUTOPUHIE HOBOOGPA30BaHUA C HU3KUM PUCKOM
(6e3 aTMnNUYHbIX NPU3HaKoB) y GONbLUMHCTBA NALMEHTOB C HU3KUM PUCKOM HE MPUMHOCUT NOSb3bl
ANa ANarHoCTUKN mMenaHombl. PobrnHcoH n Hukonodd (2004 r.) BeiGpanu meTton AnUTENbHOro
MOHUTOPUHra (CpegHen npopormkuTenbHOCTL0 36,2 mecsaua) y 100 maumeHToB C BbICOKUM
puckoM, NoAoBHbIN HaleMy uccrnegoBaHuo. Bo BpeMsi MOBTOPHbIX noceleHnii 6bino Beipe3aHo
193 (5,5%) 13 3482 HoBOOGpa3oBaHW, OOKYMEHTMPOBAHHbLIX C nomowpbo DELM, npu atom
oGHapyxeHbl 4 menaHomsbl "in situ”. B TeyeHne nepuoga Hawwmx HabnwogeHun (B cpegHem 32,2
Mecsdua), aHanuM3 nocnegoBaTenibHO  npou3BegéHHbiX DELM-GOTOCHMMKOB — aTUNMYHBIX
MenaHouuTapHbiXx HoBoobpasoBaHui (Bcero 7001) y nauveHTOB C MOBbILWEHHbIM PUCKOM
menaHombl (Bcero 530) obHapyxmn 18 menaHom B 349 Bbipe3aHHbIX HOBOOOpa3oBaHUSIX MO
npu3Hakam, YCTaHOBMEHHbIM C nomouwbto DELM. 310 cootBeTcTByeT 34% BCEX MenaHoM,
oBHapy>eHHbIX BO Bpems MoHuTopuHra (18 us 53). 3T menaHoMbl He GbinNn BbISIBNEHbI Npu
ELM-nccrnenoBaHusx, KOTOpble NPOBOOMMUCL CUCTEMaTU4eckn nepeq cpasHeHnem DELM-
POTOCHMMKOB C NEepBUYHbIMW  POTOCHUMKamu. [loatomy TexHuka DELM yBenuumna
CEHCUTMBHOCTb OWarHOCTMKM MenaHoMbl. Ha Bonpoc o Tom, nokasanu nn Obl 3TM MenaHoMbI
ELM-ocobeHHOCTH, NO3BOMALWME UX 0OHapYXeHne 0ObIYHOW AepMaTOCKONUEn - 1 ecnu ga, To
Npv KaKou TOSILLUMHE ONYyXOnu, - OTBETUTb HEBO3MOXHO.

Mbl Takke peTpOCNEeKTUBHO BbIYUCIUAN YPOBEHb Ycrexa ANarHoOCTUKN MerlaHOMbI, KOTOPbI
rmaBHbIM 0Opa3om npeactasnsieT cobon npegnonaraemblii NO3UTUBHLIN NoKa3aTesb, U KOTOpbI
noapasymeBaeT KOMMYECTBO MOANEXalmnxX Bblpe3aHuio HOBOOOpasoBaHWM ANs AMArHOCTUKM
ogHoro crnydvass menaHombl (Tabnwuua 2). Kak oxuganocb, BCREACTBME HAWEro CrMLLIKOM
cTtpororo nogxoga k DELM-kputepusm Obino Bblpe3aHO [OBOSbHO ©OOMblIOE KOMMYEeCTBO
AobpokayeCcTBEHHbIX HOBOODOpa3oBaHMN, onpegenue yposeHb ycnexa B 5,2%. Tem He MeHee,
pobaeneHne DELM-aHanm3a k obbldHOMY ELM-uccnegoBaHuio yBENUUMIO YPOBEHb Ycrexa



ONarHOCTMKNU MefaHOMbl B Te4YeHue Hawero MoHuTopuHra ¢ 11,8% (110 Bblpe3aHui ans
obHapyxeHunss 13 menaHoMm ¢ nomouwbto ELM) go 17% (94 BbipesaHua ans obHapyxeHus 16
MenaHoM, UCMOoMb3ys AaHHble Nogo3peHun no ELM n nameHeHun no DELM). OT0 yMeHbLUUIIO
KONMM4ecTBO HOBOOOpa3oBaHWM, KOTOpble Hado 6bino Bbipe3aTb AN MAEHTUMMKaUMU OLHOWN
MenaHoMbI, C AEBATM 0 WeCTn nogo3puTenbHbiXx HoBoobpasoaHu (Tabnuua 2).
Habniogaemoe yBenvyeHne CEHCUTUBHOCTU M MOBbILLEHHbLIN YPOBEHb ycnexa AWarHOCTUKU
MeriaHOMbl [OMOMHUTENbHBIM MpuMeHeHnem DELM cornacytoTca ¢ gaHHbiMn Kuttnepa u
BuHoepa (2001 r.), KOTOpble OUEHWIM MOMEe3HOCTb MOBTOPHOro poTorpacmpoBaHms
MenaHouuTapHbIX HOBOOOpa3oBaHWA KOXM, MCMONb3oBaB ceputo 13 80 TecToBbIX LMGPOBbIX
doTocHumkoB (Bkrtodas 10 paHHMX MenaHom). PoToCHUMKM BbinNu NokasaHbl 24 aepmaTtonoram.
Nocne AeMOHCTpaumMm NOBTOPHbIX CHUMKOB TOYHOCTb ANArHOCTUKN 3HAYUTENbHO BO3pocCHa.

INoBywkun n HegocTaTkn DELM-HabnroaeHumn

HabntogeHne aTunnyHbiX HEBYCOB C NpuMeHeHnem DELM Tpebyet Hemano BpemeHu. CpepHee
4Yncno HoBoobpa3oBaHMI HA OAHOrO NauneHTa, U3yYeHHbIX ¢ nomoLlbto DELM, 6bino paBHO 13.
Torga kak obbl4HOE M3yveHMe nauveHTa B HaleM MOHUTOpUMHre notpeboBano Obl B cpegHeM
okono 20 MuHYT BpeMeHu, aobasneHve DELM yBenuumno Bpems uccnegosaHusa 4o 30 MUHYT,
a B HEKOTOpbIX cny4vasx gaxe Ao 60 MunHyT (B rpynne ¢ cuHapomom FAMMM, 4100 HeBycoB). B
00bI4HOM NpakTuke 6bino Obl 3aTpayeHO MeHbLUE BPEMEHW, Tak Kak MnfnaH Halero MOHUTOPUHra
TpeboBan BLINOMHEHUS MOBTOPHLIX KnMHMYeckux, ELM n DELM-HabniogeHuin, npu KOTopbIX
MHOrMe HoBoOGpa3oBaHNA N3ydanucb N0 MHOTY pas.

Mcnonb3oBaHHbIN HamMn anroputMm usydeHuss DELM-kputepmeB, Ha OCHOBE KOTOPOro
npovsBoaunacb xupypruyeckad 6uoncusi, npegycmatpuBan HEKOTOPYK NepecTpaxoBKy, U
NMO3TOMY MPOLIEHT BbIpEe3aHHbIX BO BPEMSI MOHUTOPUHIa He-mMenaHoM Obin 4OBOMNbHO GOMbLUIMM
(331 un3 556, wnn 56,6%). OgHOM M3 camblX BaxHbIX 3adad Ha Oyayuwee saBnsaeTcs
COBEpPLUEHCTBOBAHME 3TOr0 anropytMa And yBenuyeHus cneuuduyHoctTn 6e3  notepu
CEHCUTMBHOCTW. Hanpumep, NnpocToe CUMMETPUYHOE yBENMYEHNe pa3mepoB HOBOOOpa3oBaHUS
aBngetca cnabbiM - goKas3aTenbCTBOM ANs  AMAarHOCTUKM  MeSlaHOMbl, HO 3TO  BbI3Baso
BGONMbLUMHCTBO HALUMX FOXHO-MOMNOXUTENbHbIX Ouoncun. Tem He MeHee, nokasaTtenb 1
MenaHoma Ha 19 BbIpe3aHHbIX MUIMEHTHbIX HOBOOOPA30BAHWUA, MOJTYYEHHbLIN C MOMOLLLHO
DELM-anroputma, BCE e AOCTUraeT npuemsnemMoro YpoBHsSI CNeumduUyHOCTM B CPaBHEHUUN C
nokasatensmm, 03By4eHHbIMU OMNbITHLIMW AePMAaTOCKONUCTaMM 1 Niexalummn B nHTepearne ot 18
00 4,3 Bblpe3aHHbIX MUIMEHTHBIX HOBOOOPAa30BaHW AN OWMArHOCTMKM OAHOW MeNiaHOMbl 3a
nsaTb net HabnoaexHun (Kapnu n ap., 2004b).

LindopoBOi  MOHUTOPUHI  COMHUTENbHbLIX WM MOAO3PUTENbBbHBLIX Ha  MenaHoMmy
HOBOOOpPa3oBaHUN BMECTO WX HEMEANIEHHOro BbIpe3aHnst SABNAETCS CaMOW CepbE3HOM
"nosywkon" metoga DELM. lNpu Takom nogxone, CEHCUTUBHOCTb ANArHOCTUKN MenaHOMbl Npu
nepeom e nocewleHnn Hesenuka (Kuttnep n Bungep, 2001 r.). OgHokpaTHoe criyvanHoe
KOHTPONbHOE KITMHWYECKOEe WCCrneaoBaHue, oueHuBawowee BnusHue DELM-HabniogeHun, He
CMOrfo [oKasaTb YBENWYEHUss CEHCUTUBHOCTM ONArHOCTUKW MeNaHOMbl, HO OTMETUNO criyyam
paHHMX MeNaHoM, KOTOpble OCTaNUCb HEBbIPE3aHHBbIMWU A0 CneayloLlen KOHCYbTauun, Tak Kak
nnaH MOHWUTOPWHra npegnaran  KIMHUUMCTaM  uudpoBble  HabMOAEHMS  COMHUTENbHbIX
HoBooGpasoBaHui (Kapnu n gp., 2004a). K Ttomy e, naumeHTbl MornmM 6biTb C 4eM-TO
HecornacHbl U He nocewatb MNOBTOPHbIX NPUEMOB. [MOCKONbKY "nopor BmellaTenbcTBa" He
MOXeT BbITb NoBbILWEH ¢ NnomoLbio DELM (Kapnu u gp., 2003 r.; ApaxeHumnaHo, 2005 r.), Mbl He
NCNONb30BaNn COMHUTENbHbIE W MNOAO3pPUTENbHLIE HA MenaHoMy HOBOOOpa3oBaHuA B
UMPPOBOM MOHUTOPUHrE. TONbKO aTUMUYHble, HO HEe MOJ03PUTESNbHbIE Ha MenaHoMy
HoBooGpa3oBaHMst Oblnn 3ad0KyMmeHTMpoBaHbl DELM B TeuyeHue Hawero MOHWUTOpPWHra, 4To
obnagano noteHunanom obHapyXeHWUst AOMOSTHUTENbHbLIX MENaHOM Cpean HENoO03PUTENbHbIX
HoBOOGpa3oBaHMI (KnaccuuunpoBaHHbIX KNMHUYECKUM u ELM-aHanusom).
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X. A. XeHcne v ap.
OnuTtensHoe HabnoaeHme ¢ nomollbo DELM ana obHapyKeHUs MmenaHoMbI.

Ucnonb3oBaHne DELM MOXeT ynyylnTb NPOrHo3 MesflaHOMbI

TonwmHa onyxonu no bpecnoy — 310 oanH M3 Hanbonee BaxHbIX PaKTOPOB MPOrHo3a npwu
OCHOBHbIX POpMax MenaHOMbl KOXW, TaK Kak yBenuyeHwe TOMWUHbI Onyxonvu HaxoguTcs B
NPsIMOM  3aBUCUMMOCTM C PUCKOM cMepTu. Mbl Habnioganu MeHbLUY TOMLWMHY Onyxonu no
Bpecnoy (Puc. 1) n, Takum obpa3om, BO3MOXHO 6onee 6naronpusaTHbIN NPOrHO3 B TEX Criyyasix,
Korga Oons AuarHoCTUMKM MenaHOMbl BO BpeMsi UccrefoBaHus ucnonb3oBanachk TexHuka DELM
(P=0,591; TecT Kpyckana-Yonnuca).

MauneHTbl C BbICOKMM PUCKOM NOJy4aloT HaubonbLyko NOMb3y OT ANUTENIbHOro
DELM-MOHUTOpUHra

MaumeHTol ¢ cuHgpomom FAMMM wmnn AMS, no Bcen BEPOATHOCTM, NOMNy4alT HanbOoNbLUYHO
nonb3dy ot DELM-MOHMTOpMHra, Tak Kak B 3TUX rpynnax 6bino COOTBETCTBEHHO OBOHapy>eHO
66,7% 1 32,5% Bcex menaHoMm, 6a3mMpysacb UCKNIOYUTENBHO Ha CpaBHUTENbHOM aHanuse DELM-
doTocHMMKOB. HanpoTtume, nuwb 14,3% menaHom B rpynnax nauMeHTOB CO MHOXECTBEHHbIMU
0ObIYHBIMM MeNaHoUMTapHbIMK HEBYCaMK OblNo 0B6HapPY>XEHO C Ucnornb3oBaHnem Tonbko DELM.
Mcxoos 13 npeanosiokeHusl, YTO BpeMs pasBUTUSA MeENaHOMbl KOXW OOMHAKOBO B pPasHbIX
rpynnax pucka, eguHCTBEHHbIM OOBbACHEHMEM 3TOro pesyrnbTaTa MOXET OblTb TOSbKO TO, YTO
Oonee KOpOTKME UHTEpPBanbl HAbMAEHNA NaUNEHTOB ¢ cuHgpomamm AMS n FAMMM nomoratoT
AnarHocTMpoBaTb MeNaHOMy C MOMOLLBI TOHKUX U3MEHEHWUN, 3a40KyMEHTUPOBaHHbIX DELM
nepeg Tem, Kak 3T HoBOOGpa3oBaHMs MOKaXyT TunuyHble ELM-npuaHakn menaHombl. Camble
nepsble N3 6 menaHom, obHapyXeHHbIX ¢ nomowbo DELM y naumeHToB ¢ cuHgpomom FAMMM,
Oblnn  AgnarHocTupoBaHbl nocne 1 roga HabMwOeHUW, U BCE OHM ObiNM Bbipe3aHbl Npu
MarieHbKON TOMLWMHe onyxonu (4Be MenaHoMbl “in Situ”, MHBa3WBHbIE MeNaHOMbl TOMLLMHON OT
0,25 po 0,9 mMm), genas NpakTUYeCKU HeHyXHbiMu ycTapeBlmne DELM-HabniogeHus paHee
CyLLEeCTBOBaBLUNX MeSlaHOM 3a nepuop OT OOHOro roga Ao nosytopa ner.

B 3aknoyeHne Xo4yeTcs cKkasaTb, 4YTO B TeYeHMe 3TOWM ANUTESNIbHOW MNporpaMmbl
uccnegosaHun DELM nokasana, 4TO OHa 4BMASETCA BaXHbIM MHCTPYMEHTOM [Ansi paHHen
ONarHOCTMKN MENTaHOM KOXM B aTUMUYHbIX MENaHOUUTAPHbIX HOBOOOpa3oBaHUSAX, NEPBUYHO He
noao3puTenbHbIX Ha MenaHomy. lNpumeHeHne DELM-kpuTepueB yBenn4msio CEHCUTUMBHOCTb
06blyHOro ELM-aHanum3a, oco6eHHO B ONpeAenéHHbIX rpynnax naumeHToB C BbICOKMM PUCKOM,
BKNtoYas naumeHToB ¢ cuHgpomamn AMS n FAMMM. MeHblias TonwmHa onyxonu no bpecnoy
Bceraa Habniopganacb Tam, rae Anst o60CHOBaHWS peELLUeHUs MNo Xupyprudeckon Guoncum
npumeHsinace DELM. OrpaHunyeHus, BbiTekatowme M3 HabniogatenbHONW HEeKOHTPONMpyemMoMn
npupoabl 3TOro MccriegoBaHud, TpebyloT AanbHENMWMX CrydamHO MPOBOAMMbBIX OMbITOB OIS
NOATBEPXKAEHNSA HawMX pe3ynbTaTtoB. [pyron uenbio Oyaywmx uccnenoBaHun OOMKHO ObiTb
coBepuweHcTBoBaHne DELM-anropytma Onsi YMEHbLUEHMSI KONMYECTBA HEHYXHbIX Ouoncun,
yTobObl Takum ob6pas3om ewé Gonble yBenuuntb 3deKkTMBHOCTE DELM npyv MOHUTOPUHre
NauneHToB C PUCKOM MESTaHOMbI.

MATEPUWUAJIbl U METO[bI

XapaKkTepucTukun naumeHToB



Bce knuHu4eckne mnccnegoBaHUA NPOBOAMIIMCHE B COOTBETCTBUWM C [eknapaument npuHUMNOB
XenbcuHkn. OdhmumanbHble paspelleHna 1 cornacue nauveHToB Obinn nonydeHbl Mo BCEM
aKcnepumMeHTanbHbIM BMelwlatensctsam. lccnegosaHme oxeatuno 530 naumeHTtoB (56,5%
XEHWUH 1 43,5% MYXYMH) C MOBbIWEHHBIM PUCKOM pPasBUTUS MeriaHoMmbl. [laumeHTbl Obinn
NPOCNEKTUBHO pasfeneHbl Ha Tpu rPynnbl B COOTBETCTBUU C NPUCYTCTBMEM (DAKTOPOB puCKa
MenaHombl: pynna | — nauueHTbl CO MHOXeCTBEHHbIMM (bornee 50) menaHouMTapHbIMU
HOBOOGPA30BaHUAMN UNN TPEMS U MEHEE KITMHUYECKN aTUMMYHBbIMKU HeBycamu (Bcero 353 ven.);
pynna Il — nauneHTol ¢ AMS (Takep u ap., 1997 r.), OONONHUTENBHO XapaKTepu3yrLwuMmncs
Tpemsa wn 6onee ruMCTONOrMYEcKM OUCMNacTUYECKMMW HeBycaMyM B WX  MNEepCOHanbHOWN
mMegmumHckon nctopum (Bcero 171 yen.); Mpynna Il — naumeHTbl ¢ CUHAPOMOM HacneaCcTBEHHbIX
aTUNNYHBIX MenaHOM U  MHOXeCTBeHHbIX HeBycoB (FAMMM), xapakrepusylowmmcs
HacneaCTBEHHON MCTOpMEN MO KpalHen Mepe OBYX MenaHOM Yy poACTBEHHUKOB NEepBOW UMK
BTOpOW CcTeneHn pogctea (Bcero 6 yen.). lNepsble ABe rpynnbl pucka bbInn ganee pasgeneHol
Nno MNpu3Hakam MNO3UTMBHOW WIW HEraTMBHOW MepCOHanbHOW W/MNn HacneacTBEHHOW UCTOPUM
MernaHombl. [laHHble nauMeHTOoB, BKOYas BO3pacT, Nof, UBET BOSOC, UBET rnaa, Tun koxu (I-1V,
knaccudukauma dutynaTpuka), Hanumume unu OTCYTCTBME BeCHyLleK M obliee KOnMyecTBO
HOBOOOpa3oBaHUN ObINM NPOCNEKTMBHO 3aHeceHbl B 6a3y pfaHHbix. B uenom, y 36,8%
nauneHToB 6Oblna nepcoHanbHash wWnM  HacnegcTBeHHas uctopuss  menaHombl, 32,3%
npuHagnexanu K rpynne naumeHtoB ¢ AMS, a 57,6% umenn 6onee yem 50 HoBoOOpasoBaHUM.
CpepHuii BospacT 6bin 40 net (MHTepBan 2-89 neT), a cpeaHee Bpems HabnogeHus 6oino 32,2
mecsaua (MHTepsan 3-77 mecsueB).

BbibopoyHble gaHHble 212 naumMeHTOB MNOCne cpedHero nepvoga HabnwogeHun B 18
mecsaues 6binv NnpoaHanManpoBaHbl 1 NyénukoBanucek paHee (XeHcne u ap., 2004 r.).

UccnepoBaHne naumneHToB

HaHHble 530 nauneHToB cobupanuck B TedeHue 7 netT (¢ 1997 no 2004 rop). MNMpu nepBrYHOM
noceLleHnn ocMaTpmMBarcsa BeCb KOXHbIA MOKPOB HEBOOPYXXEHHbIM [Ma3oM, Onpeaensanochb
KonmnyecTBo HoBoobGpasosaHun (<50, 50-100, >100) u nposoamnocb ELM-uccneposaHue Bcex
KMMHUYECKN aTUMNWYHBIX HEBYCOB C  MOMOLLbIO KOMMAKTHbIX YCTPOWCTB  (Yany-3nnuH,
Ckennmatunmc  donnc, wrat Hbto-Mopk). ELM-aHanu3  0coBeHHOCTel  MUTMEHTHbIX
HOBOOOpa3oBaHUN KOXW, onucaHHbi lMexambeprepom mn ap. (1987 r.), ucnonb3oBancsa Kak
ANarHoCTMYecKUn anroputm ans guddepeHuymauumn [ob6poKadeCTBEHHbIX MenaHOUUTapHbIX
HOBOOOpa3oBaHUn M MenaHombl. MenaHouuTapHble HOBOOOpa3oBaHUA C NOAO3PeEHMEM Ha
3110Ka4Y€CTBEHHOCTb M COMHUTENbHbIE HOBOOOPA30oBaHMA B COOTBETCTBMM C 3TUM anroputMom
HemeOsnieHHO Bblpe3anucb. HoBooGpa3oBaHUA, MNOKa3sbiBalOWNE  KIIMHUYECKUE  KPUTEpPUU
atMnnyHocTn (acummeTpus ¢opmbl, Bapuauum uBeta) wnn ELM-kpuTepum aTUnMYHOCTM
(HenpaBunbHasi/apkas NUrMEHTHaa ceTb, OOLWWIA HeperynsipHbli XapakTep MUrMeHTauum)
(AccnapTo n gp., 2000 r.) 661 NOMeYeHbl Ha LUMPPOBbLIX 0030PHbBIX CHUMKaX U COXPaHeHbl Ha
9NEKTPOHHbIX HOCUTENAX NpUM  UCNONb30BaHMM [OBYX cuctem DELM-gokymeHTMpoBaHus
(PoTtodhanHaep aepmockoyn, TuuckpuH CodptBeap TMOX — B HacTosilwee Bpemsi PoTodanHaep
Cuctemc 'mM6X /npum. nepes./, bag BupHbax, Nepmanus, n Xarkockoync, Xawnko, NnupmaseHc,
Fepmanua). [ononHuTenbHble CTaHAApPTM30BaHHble OObIYHbIE 0G30pHbIE CHUMKM MOMOranm
OOHapykMTb BHOBb BO3HMKLWIME HOBOOOpasoBaHua (Kennm un gp., 1997 r.). loBTOpHble
obcnenoBaHua Obiny 3annaHMpoBaHbl Yepes kaxable 3, 6 unm 12 mecsaues, B 3aBUCMMOCTM OT
WHOMBMAYaNbHOM cTeneHn pwucka. [launeHTam 3agaBanucb BOMPOCbI O  HOBbIX  UIK
N3MEHMBLLUNXCA HeBycCax, 0bObl4Hble OB30pPHbIE CHMMKU CpaBHMBANUCb C COOTBETCTBYHOLMMM
y4yacTKamMn MNOBEPXHOCTM Tena, a BCE KIMHWYECKM aTUMUYHbIE HEBYCbl ObiNM M3ydeHbl C
nomowibto ELM. BHOBb nosiBUBLUMECH HEBYCbl OblMM M3y4eHbl Kak pekoMeHOyeTCs Mpu
nepBU4YHOM ocMoTpe. HeBycChl, KOTOpble ObiNn 3a40KYMEHTUPOBAHbI LMAPOBLIM CNOCOGOM BO
Bpems npegbigyLiero nocewenuns (scero 7001), cHoea otorpadmposanmck metogom DELM, a



3aTeM [Ba CHMMKA - MOBTOPHbIA M NEPBUYHbLIN - BbIBOAUNNCE BMecTe, 6ok 0 6OK, Ha akpaH 1
TLIATeNbHO CPaBHUBANUCS.

Xupypru4veckas 6uoncua nocne DELM-aHanu3a

Kputepuamu, obycnasnusatommy Belpe3aHne HoBOobpas3oBaHUn COrnacHoO aHanuay mx
LMPPOBLIX N300paxXeHUn, ABNSITCA: CUMMETPUYHOE I aCUMMETPUYHOE YBENNYeHe
pa3mMepoB, U3MeHeHUs POPMbI UK LiBETA, HOBbIE NPU3HaKN PErpeccun Unv N3MeHeHusi
CTPYKTYpbI, OTMeyeHHble ELM (Bungep v ap., 1998 r.; Kuttnep v gp., 2000 r.). BeipesaHue
BbINOMHAMNOCH, KOoraa rno KpanHen Mepe OauH 13 3TUX KpuTepues NpUCyTCTBOBar B
HoBOOOpa3oBaHuK1, Jaxe ecrnv camo HOBOOBpa3oBaHMe He paccMaTpmBarnoch Kak
noao3puUTerbHOE Ha 3N1oKayeCTBEHHOCTb NpU aHanunse ero ocobeHHocTen. B cornacum ¢
ApYrMMu1, Mbl He Bblpe3ann HoBooGpa3oBaHUs, B KOTOPbIX pa3BuBanack obuias 6onee TémHas
unu 6onee ceeTnas NUrMeHTaLms, UM HOBOOBPA30BaHWS, B KOTOPbIX YMEHbLUUITOCH
KONMYeCcTBO NepBOHayanbHO NPUCYTCTBOBAaBLUMX YEPHbIX Tovek (bpayH n ap., 1998 r.; Kuttnep
n gp., 2000 r.).

www.jidonline.org 5

Cratuctuyeckum aHanms

CratmcTmyecknii aHanma NnpoBoauIICa € MCNosib3oBaHneM nporpammbl SAS 8.6. [laHHbIe
BBOAMIMCb NPOCNEKTUBHO U COXpaHANUchb a 6ase aaHHbIx Microsoft Access. [10CTOBEPHOCTb,
TOYHOCTb W NONHOTA JaHHbLIX NPOBEPANUCH.

KoHnUKT nitepecon

ABTOpbI 3a9BNSAT 06 OTCYTCTBUN KOH(PIINKTA UHTEPECOB. ABTOPbI-y4aCTHUKMA UMEIOT NOSHbIN
AOCTYN KO BCEM AaHHbIM UCCNEAOBAHUA N HECYT KOHEYHYIO OTBETCTBEHHOCTb 3a peLleHne o
nogaye JaHHOro JOKyMeHTa B nevartb.

BnaropapHocTb

Mol 6narogapum Pakosoe O6uwectso HuxkHen CakcoHun (Niedersachsische Krebsgesellschatft,
Hannover, Germany) 3a douHaHcoByto nogaepxky. O6opyanosaHue "®oTtocanHgep gepmockoyn”
npegocTasreHo komnaHuen "TuuckpuH Codpteeap MmM6X", Bag BupHbax, NepmaHusa
(Teachscreen Software GmbH, Bad Birnbach, Germany) B kayecTBe fapa YHMBEPCUTETCKOMY
rocnutanto éTTnHrena (University Hospital Goettingen).
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ORIGINAL ARTICLE

Results from an Observational Trial: Digital
Epiluminescence Microscopy Follow-Up of Atypical
Nevi Increases the Sensitivity and the Chance of
Success of Conventional Dermoscopy in Detecting
Melanoma

Holger A. Haenssle', Ullrich Krueger', Claudia Vente', Kai-Martin Thoms', Hans P. Bertsch', Markus Zutt',
Albert Rosenberger®, Christine Neumann' and Steffen Emmert'

We analyzed the value of digital epiluminescence microscopy (DELM) for the long-term follow-up of atypical
nevi. Patients (n=>530) were prospectively categorized into defined melanoma risk groups and followed
by clinical and epiluminescence microscopy (ELM) examinations. Atypical nevi (n=7001) were additionally
followed by DELM. During follow-up (median 32.2 months), we detected 53 melanomas among 637 excised
lesions (8.3% overall chance of success). The chance of success for melanoma detection among lesions
suspicious by ELM criteria was increased to 17% when additional DELM-documented changes were
present. Moreover, 18 of the 53 melanomas were exclusively identified by DELM-documented changes,
indicating that DELM increased the sensitivity of the ELM analysis by identifying additional melanomas.
However, for lesions exclusively excised due to DELM changes, the chance of success was lower than for
ELM (5.2 vs 11.8%). Excisions due to mere DELM changes detected 66.7% of melanomas in familial atypical
mole and multiple melanoma (FAMMM) and 32.5% of melanomas in atypical mole syndrome (AMS) patients.
We conclude that DELM is a valuable tool for the long-term follow-up of atypical nevi, especially in the high-risk
groups of FAMMM and AMS patients. Randomized controlled trials are needed to validate the data from

this clinical trial.

Journal of Investigative Dermatology advance online publication, 2 March 2006; doi:10.1038/sj.jid.5700119

INTRODUCTION

The most effective approach to improve the prognosis of
cutaneous melanoma is early recognition and surgical excision
of thin lesions (Breslow, 1980). In addition to a basic naked-
eye examination, epiluminescence microscopy (ELM) has
been shown to improve the diagnostic accuracy for early
melanoma detection (Ascierto et al., 2000). However, ELM
does not reach 100% diagnostic accuracy mostly due to a lack
of distinct dermoscopic features either in far-progressed
featureless melanomas (Carli et al., 2002) or in very early
melanomas (Kittler et al, 2000). It might therefore be
necessary to base the management of atypical pigmented skin
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lesions on additional information, for example deriving from
the longitudinal observation of dynamic changes. Until now,
only few reports on digital epiluminescence microscopy
(DELM) follow-up of melanocytic skin lesions have been
published with heterogeneous results (Braun et al, 1998;
Kittler et al., 2000; Kittler and Binder, 2001; Menzies et al.,
2001; Schiffner et al., 2003; Haenssle et al., 2004; Robinson
and Nickoloff, 2004). The digital follow-up of melanoma
suspicious or equivocal lesions instead of their immediate
excision has raised much concerns about the possibility of a
delayed treatment of melanomas (Kittler and Binder, 2001;
Carli et al, 2003, 2004a; Argenziano, 2005). In contrast
to such concerns, the DELM follow-up of atypical, but not
melanoma suspicious or equivocal, lesions was shown to
allow for the detection of early melanomas that have not yet
acquired melanoma-typical ELM features (Haenssle et al.,
2004). Here, we demonstrate that a long-term follow-up of
atypical melanocytic lesions by DELM increases the sensitivity
for detection of cutaneous melanoma. We identified criteria
for the selection of patients who would potentially benefit
the most from the costly and time-consuming procedure of
long-term sequential imaging of atypical melanocytic nevi.

www.jidonline.org
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RESULTS

The melanoma risk correlates with the number of nevi and the
attributed risk group

We found no association between the incidence of cutaneous
melanoma during the study and sex, age, presence of ephelides,
eye color, hair color, and skin type by univariate and multi-
variate statistical analyses. However, a significant association
(P<0.012) was found between the risk for melanoma during
the study and the number of nevi at the first visit, the
prospectively attributed risk group (IH1l), and the presence of
a personal and/or family melanoma history (Table 1).

First-visit examinations

At the first-visit examinations 237 pigmented lesions, including
37 melanomas, were excised. These 37 melanomas were
identified either due to ELM criteria (n=30) or due to the
assessment and the apprehension of the patients themselves
(n=7, history of scaling, inflammation, enlargement, and change
in color). Lesions excised due to the ELM algorithm of pattern
analysis provided a higher chance of success than excisions
performed due to the apprehension of the patient alone (Table 2).

DELM algorithm increases the sensitivity for melanoma
detection during follow-up

The median number of DELM-documented lesions per
patient visit was 13 (range 1-55) and a total of 7001

melanocytic skin lesions were followed by DELM. Overall,
we identified 53 melanomas (25 invasive and 28 in situ
melanomas) with a mean Breslow thickness of 0.43 mm for
invasive melanomas (range 0.12-0.9 mm) during follow-up.
In order to detect the 53 melanomas, a total of 637 excisions
had to be performed. This corresponds to an overall chance
of success during follow-up of 8.3% (Table 2). None of
these melanomas was excised due to crude changes notable
in comparison with conventional overview images.

Six of the 53 melanomas were detected by carefully taking
the lesional history and by the apprehension of the patient
himself without any other of the described examination
procedures scoring suspicion (two invasive and four in situ
melanomas). This examination technique resulted in one
melanoma in 14 excisions (7.1% chance of success; Table 2).

In all, 13 melanomas developed de novo on uninvolved
skin (according to comparison with baseline photographs)
and were identified by ELM criteria (five invasive and eight
in situ melanomas). The applied ELM algorithm yielded
one melanoma in nine excisions (11.8% chance of
success; Table 2).

During follow-up, 349 of the 637 removed lesions (5.0%
of all 7001 DELM-documented lesions) were excised because
of morphologic changes that had been identified by
comparison of current with baseline DELM images showing
only subtle phenotypic changes, which did not trigger

Table 1. Frequency of melanoma patients in defined patient subgroups as detected during the study

Number of patients

Patients subgroup characteristics with >1 melanoma Odds ratio’ 95% ClI P-values®
Number of nevi (estimated)
<50 nevi (n=225) 13 Reference Reference Reference
50-100 nevi (n=214) 33 2.97 [1.52-5.82] 0.0015*
>100 nevi (n=91) 15 3.22 [1.46-7.08] 0.0036*
Assignment of risk group
Group | —MN syndrome (n=353) 14 Reference Reference Reference
Group Il =AM syndrome (n=171) 43 8.13 [4.31-15.37] <0.001*
Group Il =FAMMM syndrome (n=6) (all with history3 4 48.43 [8.17287] <0.001%"
of melanoma)
Presence of melanoma history
Group | and no history3 of melanoma (n=261) 5 Reference Reference Reference
Group | and history3 of melanoma (n=92) 9 4.05 [1.37-12] 0.012*
Group Il and no history® of melanoma (n=74) 7 Reference Reference Reference
Group Il and history3 of melanoma (n=97) 36 5.65 [2.34-13.63] <0.001*

Group |: MN-syndrome group, patients with multiple (>50) common melanocytic nevi; Group Il: AM-syndrome group, patients with atypical mole
syndrome; Group lll: FAMMM syndrome group, patients with familial atypical mole and multiple melanoma syndrome.

'Odds ratios were modelled by logistic regression.
2pP-values were calculated according to Wald-y? statistic.

3History, includes personal melanoma history and/or family melanoma history.
“Due to the small n for the FAMMM syndrome group, Fishers exact test was used to calculate the P-value. All calculations were performed with SDS-software

version 8.02.
*Statistically significant.
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Table 2. Chance of success for the detection of cutaneous melanoma at first visits and follow-up examinations

according to the different examination techniques

Excisions performed to identify one melanoma (percentage of melanomas among excised lesions, absolute numbers)

Technique of examination At first visit

During follow-up

Patient apprehension alone
ELM criteria alone

DELM criteria alone Not available at first visit
ELM plus DELM criteria

OVERALL

Not available at first visit

12 Excisions (8.3%, 84 excisions, 7 melanomas)

5 Excisions (19.6%, 153 excisions, 30 melanomas)

6 Excisions (15.6%, 237 excisions, 37 melanomas)

14 Excisions (7.1%, 84 excisions, 6 melanomas)

9 Excisions (11.8%, 110 excisions, 13 melanomas)
19 Excisions (5.2%, 349 excisions, 18 melanomas)
6 Excisions (17.0%, 94 excisions, 16 melanomas)

12 Excisions (8.3%, 637 excisions, 53 melanomas)

Patient apprehension alone: excisions performed due to patient apprehension without melanoma suspicion by other examination techniques.
ELM criteria alone: excisions performed due to suspicion by epiluminescence microscopy pattern analysis.
DELM criteria alone: excisions performed due to changes documented by digital epiluminescence microscopy without melanoma suspicion by other

examination techniques.

ELM plus DELM criteria: excisions due to suspicion by epiluminescence microscopy plus additional documented changes by digital epiluminescence

microscopy.

a suspicion for melanoma by the ELM algorithm (e.g.
symmetrical or asymmetrical enlargement, progressing focal
hyper- or hypopigmentation). Histopathological analysis of
the 349 lesions revealed 18 (5.2%) early melanomas (nine
invasive and nine in situ melanomas). Thus, the defined
DELM criteria led to the identification of additional melano-
mas that would have been missed at this stage by the other
examination techniques. This indicates that DELM increased
the sensitivity of melanoma detection during follow-up.
However, basing the decision for surgical intervention
exclusively on DELM-documented changes during follow-
up triggered the excision of 331 non-melanomas, which
decreased the specificity of melanoma detection. The chance
of success for melanoma detection by DELM analysis
alone was one melanoma in 19 excisions (5.2% chance
of success; Table 2).

In all, 16 melanomas showed DELM changes in addition
to a suspicion for melanoma by ELM criteria (nine invasive
and seven in situ melanomas). Lesions excised due to the
presence of ELM plus DELM criteria scored the highest
chance of success for melanoma detection during follow-up,
with one melanoma detected in six excisions (17% chance of
success; Table 2). This indicates that DELM might increase
the specificity of melanoma detection, provided that it is used
as a method additional to the ELM analysis.

Melanomas detected by DELM follow-up have the lowest
Breslow tumor thickness

The tumor thickness according to Breslow is an important
prognostic factor in primary cutaneous melanomas being
associated with a linear increase in the risk of death (Breslow,
1980). We found that melanomas detected by DELM during
follow-up had the lowest mean Breslow thickness (0.31 mm)
when compared to melanomas detected by other techniques
during follow-up (Figure 1). Overall, there was a thinner
Breslow tumor thickness and thus potentially a better
prognosis whenever the DELM technique was involved in
melanoma detection during follow-up (P=0.591, Kruskal—
Wallis test; Figure 1).
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Figure 1. Mean and 95% confidence interval of the Breslow tumor thickness
for melanomas detected during follow-up by the different indicated
examination techniques (P=0.591; Kruskal-Wallis test). The measures
depicted in this graph were log-transformed (in contrast to the ““in text”
measures). Two invasive melanomas were detected by the patients’
apprehension, without a suspicion by the other examination techniques
(observed values shown); five invasive melanomas were detected by ELM
criteria alone; nine invasive melanomas were detected by ELM criteria and
also showed changes over time documented by DELM; nine invasive
melanomas were exclusively detected by the comparison of DELM images
with baseline images (DELM criteria alone).

High-risk patients benefit the most from DELM follow-up

In order to answer the question as to which of the defined risk
groups benefit the most from long-term DELM follow-up, we
calculated the percentage of melanomas detected exclusively
by DELM changes in relation to all melanomas detected
during follow-up for the risk groups IHIl. During follow-up,
the DELM criteria alone enabled the detection of 66.7% of
melanomas (four out of six) in the group of familial atypical
melanoma and multiple mole (FAMMM) patients (Group llI;
n==6), 32.5% of melanomas (13 out of 40) in the atypical
mole syndrome (AMS) group of patients (Group Il; n=171),
but only 14.3% (1 out of 7) in the group of patients with
multiple MN (Group I; n=353). Thus, a trend for a higher
contribution of DELM follow-up to melanoma detection was
documented in high-risk group Ill patients when compared to
low-risk group | patients (P=0.059, Fisher’s exact test, exact
logistic model).
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DISCUSSION

Cutaneous melanoma and risk factors

In accordance with the known independent major risk
indicators for cutaneous melanoma (Tucker et al., 1997;
Greene, 1999), we developed a special surveillance program
that is restricted to a high-risk patient population. This
program combines risk group stratification, patient apprehen-
sion, total body overview imaging, naked eye, ELM, and
DELM examinations. The calculated odds ratios for melano-
ma development significantly correlated with the estimated
total nevus count, the prospectively attributed risk group
(HI), and the presence of a personal and/or family melanoma
history (Table 1), and therefore confirmed the value of the
proposed stratification criteria.

Efficacy of long-term DELM follow-up of nevi

Since the first report in 1998 (Braun et al., 1998), only a few
clinical DELM follow-up studies of melanocytic skin lesions
have been reported with heterogeneous results.

In a recent long-term DELM follow-up study, Schiffner
et al. (2003) followed 272 MN without signs of dermoscopic
atypia in 145 patients (75% low-risk patients, 25% high-risk
patients), with a median duration of 24 months, and detected
no melanomas. No melanomas were also detected by Braun
et al. (1998), who followed patients with multiple common
nevi using DELM for 2 years. Obviously, the use of a long-
term follow-up DELM examination does not seem beneficial
for melanoma detection when low-risk lesions (without signs
of atypia) in mainly low-risk patients are monitored.
Robinson and Nickoloff (2004) chose a setting for a long-
term follow-up study (median follow-up of 36.2 months) in
100 high-risk patients similar to our own study. During
annual follow-up visits, 193 (5.5%) of the 3482 digitally
documented lesions were excised, with four lesions being
melanoma in situ. During the follow-up period of our study
(median: 32.2 months), the analysis of sequentially stored
DELM images of atypical melanocytic lesions (n=7001) in
patients with an increased risk for melanoma (n=530)
identified 18 melanomas out of 349 DELM-based excised
lesions. This corresponds to 34% of all melanomas detected
during follow-up (18 out of 53). These melanomas were
missed by the ELM examination that was systematically
performed before the comparison of digitalized images with
baseline images. Therefore, the DELM technique increased
the sensitivity of melanoma detection. The question whether,
and at what tumor thickness, these melanomas would have
developed ELM features allowing their detection by conven-
tional dermoscopy cannot be answered.

We also retrospectively calculated the chance of success
(mostly representing the positive predictive value) for
melanoma detection, which implies the number of lesions
that had to be excised in order to detect one melanoma
(Table 2). As expected, a high number of benign lesions were
excised due to our cautious DELM criteria, causing a 5.2%
chance of success. However, by adding the DELM analysis to
the conventional ELM inspection, the chance of success for
melanoma detection during follow-up was increased from
11.8% (110 excisions to detect 13 melanomas by ELM) to
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17.0% (94 excisions to detect 16 melanomas by ELM
suspicion plus DELM changes). This reduced the number of
lesions that had to be excised in order to identify one
melanoma from nine to six suspicious lesions (Table 2).

The observed increase in sensitivity and the improved
chance of success for melanoma detection by additionally
using DELM agree with the data of Kittler and Binder (2001),
who evaluated the utility of sequential imaging of melano-
cytic skin lesions by using a set of 80 digital test images
(including 10 early melanomas). Images were presented to 24
dermatologists. After presentation of follow-up images, the
diagnostic accuracy improved significantly.

Pitfalls and drawbacks of DELM follow-up

DELM follow-up of atypical nevi is a time consuming
procedure. The median number of DELM-followed lesions
per patient was 13. While the conventional examination of
an average study patient could be performed in 20 minutes,
the addition of DELM extended the examination to 30, and in
some cases even to 60 minutes (FAMMM group, > 100 nevi).
Less time might be required in routine practice as the
study design demanded a consecutive clinical, ELM, and
DELM examination, with many lesions being evaluated
multiple times.

Our preliminary and cautious algorithm of DELM criteria
for excisional biopsies caused a major percentage of non-
melanoma excisions during follow-up (331 of 584, 56.6%).
One of the major challenges in future will be to refine this
algorithm to increase the specificity without losing sensitivity.
The mere symmetrical increase in size of a lesion, for
example, was a poor marker for identifying melanomas and
contributed to most of our false-positive excisions. However,
the ratio of one melanoma in 19 excised pigmented lesions
yielded by the DELM algorithm alone still reaches a reason-
able specificity in comparison to the reported ratios for expert
dermoscopy users that ranged between 18 and 4.3 excised
pigmented lesions in order to detect one melanoma over 5
years of observation (Carli et al., 2004b).

The digital follow-up of equivocal or melanoma suspi-
cious lesions instead of an immediate excision represents one
of the most dangerous pitfalls of DELM. By such an approach,
the sensitivity for melanoma detection at the first visit is
reduced (Kittler and Binder, 2001). The only randomized
controlled clinical trial assessing the impact of DELM follow-
up failed to prove an increased sensitivity for melanoma
detection, but noticed the occurrence of initial melanomas
left unexcised until the second consultation, because the
study design offered clinicians the digital follow-up of
equivocal lesions (Carli et al,, 2004a). Moreover, patients
may not be compliant and may therefore not attend follow-up
appointments. As the ‘“treatment threshold” should not be
increased by the availability of DELM (Carli et al., 2003;
Argenziano, 2005), we did not submit equivocal or melano-
ma suspicious lesions to digital follow-up. Only atypical but
melanoma unsuspicious lesions were DELM documented
during our study, which offered the potential to detect
additional melanomas among otherwise (by clinical and ELM
analysis) unsuspicious lesions.



Use of DELM may improve melanoma prognosis

The Breslow thickness is one of the most important
prognostic factors in primary cutaneous melanomas, with
an increasing tumor thickness being associated with a linear
increase in the risk of death. We found a thinner Breslow
tumor thickness (Figure 1) and thus a possible better
prognosis whenever the DELM technique was involved in
melanoma detection during follow-up (P=0.591, Kruskal—
Wallis test).

High-risk patients benefit the most from long-term DELM
follow-up

Patients with FAMMM syndrome and AMS seem to benefit
the most from DELM follow-up because in these groups 66.7
and 32.5% of all melanomas were identified exclusively
based on comparative analysis of DELM images, respectively.
In contrast, only 14.3% of melanomas in the group of patients
with multiple common MN were identified with DELM
alone. Assuming that the time for progression to cutaneous
melanoma is similar in the different risk groups, one reason
for this finding could be that shorter intervals in follow-up for
AMS and FAMMM syndrome patients help to identify
melanomas by subtle DELM-documented changes before
these lesions develop ELM-typical melanoma features. The
earliest of the six melanomas detected by DELM in FAMMM
patients was diagnosed after 1 year of follow-up, and all were
excised at a low tumor thickness (two melanomas in situ,
invasive melanomas from 0.25 to 0.9 mm tumor thickness),
making an undue DELM follow-up of pre-existing melanomas
for 1—17 years very unlikely.

In conclusion, during this long-term follow-up program,
DELM proved to be a valuable tool for the early detection
of cutaneous melanomas in atypical melanocytic lesions
primarily not suspicious for melanoma. The application of the
DELM criteria increased the sensitivity of the conventional
ELM analysis, especially for defined high-risk patient groups,
including AMS and FAMMM syndrome patients. A lower
Breslow tumor thickness was present whenever DELM was
involved in the decision for an excisional biopsy. Limitations
arising from the observational uncontrolled nature of this
study require further randomized trials for confirmation of
our results. Another objective for future studies should be
the refinement of the DELM algorithm to reduce the
number of unnecessary excisions, and thus to further increase
the effectiveness of DELM for follow-up of patients at risk
for melanoma.

MATERIALS AND METHODS

Patients’ characteristics

All clinical investigation was conducted according to the Declara-
tion of Helsinki Principles. Institutional approval and patient consent
were obtained for all experimental interventions. The study included
530 patients (56.5% females, 43.5% males) with an increased risk
for developing melanoma. Patients were prospectively stratified
into three groups according to the presence of melanoma risk
factors: Group |, patients with multiple (more than 50) MN or three
or less clinical atypical nevi (n=353); Group I, patients with AMS
(Tucker et al., 1997) additionally characterized by three or more
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histologically dysplastic nevi in their personal medical history
(n=171); Group lll, patients with familial atypical mole and
multiple melanoma (FAMMM) syndrome characterized by a family
history of at least two melanomas in relatives of the first or second
degree (n=6). The first two risk groups were further subdivided
according to a positive or negative personal and/or family history
of melanoma. Patients’ characteristics, including age, sex, hair color,
eye color, skin type (IHV, Fitzpatrick’s classification), presence or
absence of ephelides, and the estimated number of nevi, were
prospectively entered into a database. In all, 36.8% of the patients
had a personal and/or family history of melanoma, 32.3% belonged
to the group of AMS patients, and 57.6% had more than 50 nevi.
The mean age was 40 years (range 2-89 years) and the median
surveillance time was 32.2 months (range 3-77 months).

Selected data of 212 patients after a median follow-up of 18
months were subjected to analysis and publication earlier (Haenssle
et al., 2004).

Patients’” examination

Data of 530 patients were collected during 7 years (1997-2004). At
the first visit the whole integument was examined by the unaided
eye, the number of nevi was estimated (<50, 50-100, >100) and
ELM examination of all clinically atypical nevi was performed using
a portable device (Welch Allyn, Skaneateles Falls, NY). The ELM
pattern analysis of pigmented skin lesions as described by
Pehamberger et al. (1987) was used as a diagnostic algorithm for
differentiating benign melanocytic lesions from melanoma. Melano-
cytic lesions suspicious of malignancy and equivocal lesions by this
algorithm were immediately excised. Lesions presenting clinical
criteria of atypia (asymmetry in shape, variegated color) or ELM
criteria of atypia (irregular/prominent pigment network, irregular
overall pigmentation) (Ascierto et al, 2000) were marked on
digital overview images and electronically stored by using two
DELM-imaging systems (FotoFinder dermoscope, Teachscreen Soft-
ware GmbH, Bad Birnbach, Germany or Hikoscope®, Hiko,
Pirmasens, Germany). Additional standardized conventional over-
view photographs facilitated the detection of newly arising lesions
(Kelly et al., 1997).

Follow-up examinations were scheduled for every 3, 6, or 12
months depending on the individual risk. Patients were asked
about new or changing nevi, conventional overview photographs
were compared with the corresponding body surface, and all
clinically atypic nevi were examined by ELM. Newly developed
lesions were treated as described for first-visit examinations.
Nevi that had been digitally documented during a previous
visit (n=7001) were again digitally stored by DELM and then
compared side by side with the corresponding baseline image
on a split screen.

Excisional biopsy after DELM analysis

Criteria leading to the excision of digitally stored lesions were
symmetrical or asymmetrical enlargement, changes in shape or
color, new signs of regression, or changes in the ELM structure
(Binder et al., 1998; Kittler et al., 2000). Excision was performed
when at least one of these criteria had developed in a lesion, even if
the lesion itself was not regarded suspicious for malignancy by
pattern analysis. In agreement with others, we did not excise lesions
developing a darker or lighter overall pigmentation or lesions with
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a decrease in the number of initially present black dots (Braun et al.,
1998; Kittler et al., 2000).

Statistical evaluation

The statistical analysis was performed using SAS 8.6 software.
The data were prospectively entered and stored in a Microsoft
Access database. Plausibility, accuracy, and completeness were
verified.

CONFLICT OF INTEREST

The authors state no conflict of interest. The corresponding author has full
access to all the data in the study and had the final responsibility for the
decision to submit the paper for publication.

ACKNOWLEDGMENTS

We thank the Cancer Society of Lower Saxony (Niedersaechsische
Krebsgesellschaft, Hannover, Germany) for their financial support. The
FotoFinder dermoscope is a donation of Teachscreen Software GmbH (Bad
Birnbach, Germany) to the University Hospital Goettingen.

REFERENCES

Argenziano G (2005) The impact of dermoscopy on the management of
pigmented skin lesions: the role of follow-up. /| Am Acad Dermatol
52:178-80

Ascierto PA, Palmieri G, Celentano E, Parasole R, Caraco C, Daponte A et al.
(2000) Sensitivity and specificity of epiluminescence microscopy:
evaluation on a sample of 2731 excised cutaneous pigmented lesions.
The Melanoma Cooperative Study. Br J Dermatol 142:893-8

Binder M, Kittler H, Seeber A, Steiner A, Pehamberger H, Wolff K (1998)
Epiluminescence microscopy-based classification of pigmented skin
lesions using computerized image analysis and an artificial neural
network. Melanoma Res 8:261-6

Braun RP, Lemonnier E, Guillod J, Skaria A, Salomon D, Saurat JH (1998) Two
types of pattern modification detected on the follow-up of benign
melanocytic skin lesions by digitized epiluminescence microscopy.
Melanoma Res 8:431-7

Breslow A (1980) Prognosis in cutaneous melanoma: tumor thickness as a
guide to treatment. Pathol Annu 15:1-22

Carli P, de Giorgi V, Chiarugi A, Nardini P, Weinstock MA, Crocetti E et al.
(2004a) Addition of dermoscopy to conventional naked-eye examination

Journal of Investigative Dermatology

in melanoma screening: a randomized study. /] Am Acad Dermatol
50:683-9

Carli P, de Giorgi V, Crocetti E, Mannone F, Massi D, Chiarugi A et al. (2004b)
Improvement of malignant/benign ratio in excised melanocytic lesions in
the ““dermoscopy era”’: a retrospective study 1997-2001. Br J Dermatol
150:687-92

Carli P, de Giorgi V, Giannotti B (2003) Why digital follow-up of
dermoscopically equivocal pigmented lesions should be discouraged.
Br ] Dermatol 148:1272-3

Carli P, Massi D, de Giorgi V, Giannotti B (2002) Clinically and
dermoscopically featureless melanoma: when prevention fails. /| Am
Acad Dermatol 46:957-9

Greene MH (1999) The genetics of hereditary melanoma and nevi. 1998
update. Cancer 86:2464-77

Haenssle HA, Vente C, Bertsch HP, Rupprecht R, Abuzahra F, Junghans V
et al. (2004) Results of a surveillance programme for patients at high risk
of malignant melanoma using digital and conventional dermoscopy. Eur
J Cancer Prev 13:133-8

Kelly JW, Yeatman JM, Regalia C, Mason G, Henham AP (1997) A high
incidence of melanoma found in patients with multiple dysplastic naevi
by photographic surveillance. Med J Aust 167:191-4

Kittler H, Binder M (2001) Risks and benefits of sequential imaging of
melanocytic skin lesions in patients with multiple atypical nevi. Arch
Dermatol 137:1590-5

Kittler H, Pehamberger H, Wolff K, Binder M (2000) Follow-up of
melanocytic skin lesions with digital epiluminescence microscopy:
patterns of modifications observed in early melanoma, atypical nevi, and
common nevi. | Am Acad Dermatol 43:467-76

Menzies SW, Gutenev A, Avramidis M, Batrac A, McCarthy WH (2001) Short-
term digital surface microscopic monitoring of atypical or changing
melanocytic lesions. Arch Dermatol 137:1583-9

Pehamberger H, Steiner A, Wolff K (1987) In vivo epiluminescence
microscopy of pigmented skin lesions. I. Pattern analysis of pigmented
skin lesions. | Am Acad Dermatol 17:571-83

Robinson JK, Nickoloff BJ (2004) Digital epiluminescence microscopy
monitoring of high-risk patients. Arch Dermatol 140:49-56

Schiffner R, Schiffner-Rohe J, Landthaler M, Stolz W (2003) Long-term
dermoscopic follow-up of melanocytic naevi: clinical outcome and
patient compliance. Br J Dermatol 149:79-86

Tucker MA, Halpern A, Holly EA, Hartge P, Elder DE, Sagebiel RW et al.
(1997) Clinically recognized dysplastic nevi. A central risk factor for
cutaneous melanoma. JAMA 277:1439-44


c_walther
Hervorheben


	Results_from_Observational_Trial_RU
	Results_from_Observational_Trial_EN

