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HOBbIE BO3MO>XXHOCTU MOHUTOPWUHTA
N KOHTPOJIA NEYEHUA
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B nocnepnme roabl B MEANLIMHCKYIO NPAKTUKY
B 00611acTv opToneanm CTany BHEAPATLCS MHCTPYMEH-
TanbHbIe METOAb! HA OCHOBE OMTUYECKOM TOMorpa-
um, No3BONsLLME DECKOHTAKTHO PerncTpupoBaTh
3D chopmy TynosuLa yenoseka. Cpeam U3BECTHbIX
3apybexHbIX cucTem Tonorpacun MOXHO Ha3BaTb
Hemevkyto Formetric [1], anrnuickue Quantec [2]
1 ISIS2 [3], utanbaHckyio Surfacer [4] v kaHaackyto
InSpeck [5]. B Poccumn B 1994 rogy 6bina paspa-
BoTtaHa MeauMUMHCKas Tonorpaduyeckas cuctema
TOAMM [6], He ycTynatowas 3apybexHbIM aHanoram
1 MONYYMBLLAS K HACTOSLLEMY BPEMEHW LLIMPOKOE
pacnpocTpaHeHue — bonee 265 TOLM pa6oTatot
B 70 ropogax P®. OCHOBHOE HasHa4eHue Taknx
TONOrpaU4ECKIX CUCTEM — MOHUTOPMHI COCTOSHUSA
60MbHbIX CO CKONMMO3amu 1 kudho3amu, a Takke
KOHTPOIb Pe3ynbTaToB NneveHns. Tak kak Tonorpa-
chuyeckoe obeneosaHne abcontoTHO 6e3BpeaHo,
TO OHO WCMONb3YeTCa ANS YMEHbLUEHNS JTy4eBon
Harpy3ku Kak anbTepHaTBa PEHTTEHY.

Mpu peLLernn 3a8a4 MOHUTOPWHIA W KOHTPONS
neyeHns aedopmaLiii NO3BOHOYHMKA BaXHOI Mpob-
neMon ABNAeTCH NpeacTaBneHne pesynsTaToB
obcnenosanus B ygobHoM Ans BOCpUATAS BUAE
11 CO3[aHue TaKkom e HarnsgHOM CUCTEMbI CPaBHe-
HUS 3TUX pe3ynbTaToB. 3apybexHble Tonorpadbl,
kaK NpaBuIo, MMEKT HECKOMBKO SKPaHHbIX (hopM
C BO3MOXHOCTbIO WX pacneyaTkv B BUAE TBEPAbIX
KOMMiA, MV 3TOM CneLarnbHble CPECTBa CPAaBHEHNS
pe3ynbTaToB npopaboTaHbl HegocTaTo4Ho. B pabo-
Te [7] Mitchell npegnoxun nocTpoeHne pasHoCTy
penbeda noBepxHOCTV ABYX COCTOSHWN NaLMeHTa
rnocre COBMELLEHINS CPABHMBAEMbIX OBEPXHOCTEN
Mo KPUTEPUIO MHUMYMa CPefHEKBagPaTU4HOMO
OTKIMOHEHSt OAHOV MOBEPXHOCTY OT Apyroi. Mocne
coBmeLLeHust 3D Moaenb NOBEPXHOCTU packpa-
LUMBAETCS B COOTBETCTBUM C BEMUYMHON Pa3HOCTH
penbeda B kaxgon Touke. Takoi Noaxom MoxXeT
XopoLwo paboTtaTb Npy HeGOMbLUMX U3MEHEHUSX
penbeda NoBEPXHOCTU TyNOBULLA W AaBaTb He-
npremnemble pesynbTaThl 4118 rpydbix N3MeHeHuA,
KOTOpbIE BO3HWKAIOT Y 6OMBHbIX C THXENbIMU (hop-
Mamu CKonmo3a.

[pyroit NoAxoA MCnonb3oBaH B cucTeme
Formetric, y koTopon umetotcs crneumanbHble
PEXMMbI CPaBHEHUS [BYX W YeTbIPeX COCTOSHUIA

nauueHTa. B nepBom pexume CTpOSTCS dKpaHHbIe
hOpMbI C COBMELLEHHbIMW ANS ABYX COCTOSHUI
nauueHTa rpadykami 1 orpaHMyeHHbIM Habopom
napameTpoB, Ans KOTOPbIX B BUAE Tpex cTonbLoB
BbIBOAUTCS MX 3HAYEHMS W PasHOCTb. Bo BTOpom
pexvMe MMeeTCst BO3MOXHOCTb TOMbKO rpadm-
4eCKOro CPaBHEHNS YETbIPEX COCTOSHMI NaLyeH-
Ta. OCHOBHOM HEAOCTATOK AAHHOTO NoAxoaa, Ha
Hall B3rMsig, MHOXECTBEHHOCTb BbIXOAHbBIX (DOPM
CpaBHEHS 1 OrPaHUYEHHBIN HABOP KONMYECTBEHHO
CpaBHWBAEMbIX NapameTpoB.

Cuctema TO[MN 6b1na co3gaHa ana mac-
COBbIX 06CnefoBaHNn ETCKOTO HACeNeHus ¢
Lienbio PaHHEro BbISIBNEHUS CKONKUO3a 1 APYTuX
nechopmaumii no3BoHO4HKKA. [Mo3TomMy npu pas-
paboTke cuctembl 0TOBpaxeHns u perucTpamm
Tonorpaduyeckmx gaHHbix ans TOAM mbl pyko-
BOLCTBOBANMCb KOHLieNLyei «oaHo obcnefoBaHme
(CHMMOK) — 0AHa BbIXOAHast hopmay, YTo MO3BOMKMIO
NPy NPOBELEHNM CKPUHMHIE AKOHOMUTb PACXOAHbIE
maTtepuarnbl, CHU3UTb TPYAOEMKOCTb U MOBbICUTb
3 PeKTMBHOCTL CKPUHIUHIA. Ha puc.1a npuseaeH
MpUMEpP OCHOBHOW SKpaHHOM hopMbl Tonorpadu-
yeckoro obcnenosanns Ha cucteme TOLIM ¢ Bep-
cven nporpammHoro obecneyenns WTOPO 3.9,
KoTOpast MoxeT ObITb pacneyaTaHa B BUAE TBEPAOI
KOMWW 1 SIBNSIETCS OCHOBHOM OTYETHOW (hOpMOii
cuctembl TOAM. Ha aToi dopme BbiBOAATCS rpa-
thuyeckne npegcTasnerns opMbl TYNOBULLA W
Habop Tonorpacuyecknx napameTpoB, KOTOpble
OMMCBIBAKIT COCTOSHIE OCAHKI B TPEX MITOCKOCTSX:
(DPOHTANBHOMN, FOPU3OHTANBHON 1 CaruTTanbHON.
[Ins OLIEHKY COCTOSHNS OCaHKM Takke CTOoNb3yeTcs
vepapxvyeckas cucTema UHTerpanbHbIX MHOEKCOB C
00LWMM nHTerpanbHbIM Haekcom PTI, koTopbie xa-
PaKTEPN3YIOT BbIPAXEHHOCTb OTKIMOHEHNI B hopme
11 OpVEeHTaLWW TYNOBWLLA OT raPMOHNYHOTO CO-
cTosHNA [6].

[ins obneryeHvs nHTepnpeTaLy Npy nocTpoe-
HW OCHOBHO (POPMbI MCMONB3YETCS MPUHLWN CBE-
Tohopa. ANEeMEHTbI rpachnieckux npeacTaBneHuin
11 Tonorpacdhnyeckue napameTpbl pacKpaLLMBatTCs:
B 3eMeHbIi LiBET, €CIN OHM COOTBETCTBYIOT HOpPME
VIV IO HUM UMEKTCS CnaboBbIpaKeHHbIE OTKIO-
HEHWS; B KENTbIN — MPU YMEPEHHO BbIPAXEHHbIX
OTKMOHEHWSIX; B KPACHbIN — NPW BbIPXKEHHBIX U

3HAYMTENbHBIX OTKMOHEHWSX, COOTBETCTBYIOLLNX
naTonorM4eckoMy COCTOSHUIO.

Ha pwc.1a npueepeHa 0CHOBHas BbIxogHas
chopma 6onbHoit M. B Bo3pacTe 9 neT ¢ anarHo3om
NaMonaTNYeckuit ckonmos | cTenexm, KOTopbIi npu
panbHenwem HabmoaeH NaLuneHTKM NPoSBII
BypHoe nporpeccrpoBaHie, 1, HECMOTPS Ha KOH-
CepBaTMBHOE NeYeHme, Npueen k HeobxogumocTy
XVPYPriYeckon onepauuy B Bospacte 12 net. Ha
npumepe 3Ton 6OMNbHON Mbl MPOAEMOHCTPUPYEM
BO3MOXHOCTI CUCTEMbI FPahuko-NapamMeTpUYECKoro
CpaBHEHWs pe3ynbTaToB Tonorpaguyeckux ob-
CnepoBaHui, koTopas bbina paspaboTaHa Hamu
ANS 3aja4 MOHWUTOPWHIA W OLIEHKN PesynbTaToB
neyeHns 6onbHbIX ckonno3om. Cuctema rpadmko-
napameTpU4ecKoro CPaBHEHNS COXPaHAET KOHLEN-
Li1t0 OAHOM BbIXOAHOW (hOpMbI 1 NpeAcTaBnseT
€060t BUAON3MEHEHHYH) OCHOBHYHO (hopmy (puc.10),
B KOTOPOW HAaNOXeHb! rpacnieckne NpeacTaBneHns
[BYX COCTOSIHUI MauueHTa, a BMECTO 3HAUYEHUN
Tonorpatnyecknx napameTpoB BbIBOAUTCS UX pas-
HOCTb, 4TO 06ECneYnBaeT BOIMOXHOCTb CPaBHEHNS
Mo BCEM NnapameTpam cpasy.

B otnuume ot Formetric, B kotopon rpacnyec-
kve NpeACTaBneHns COBMELLAKTCS B BEpLUMHE
ocTMcToro oTpocTka C7 (YTO Mbl CYUTAEM OLLN-
BouHbIM petuernem), B cucteme TOLNM rpacpuyeckue
npeacTasneHns comellaiotes B Touke SC, cooT-
BETCTBYHOLLE BEPLUMHE MEXBATOANYHON CKNaaKu 1
SBNAIOLLENCS HyNEBOW TOYKON CUCTEMbI KOOPAMHAT
CBSA3aHHOW C TyrnoBuLLEM naumeHTa [6]. Tak kak B
HaLLy CUCTEMY CPaBHEHIS 3anoXeHa BO3MOXKHOCTb
CpaBHEHMS NaLMEHTOB B MPOLIECCe UX pocTa, TO,
MOMWMO COBMELLIEHNS NoBepxHocTen B Touke SC,
NpON3BOANTCS MaclTabrpoBaHne COBMeELLaeMon
MOBEPXHOCTM TaK, 4To6bI TOYkM C7 (BEPLLMHBI OCTH-
CTOro OTPOCTKA 7-TO LLEHOrO NO3BOHKA) ABYX NO-
BEPXHOCTEN nonasnu Ha yposeHb 100% npoLeHTHON
LKanbl.

B dopme cpasHerus (puc.16) rpacuueckme
3MEMEHTbI TEPST OKPACKY MO MPUHLMMY CBETO(Opa
11 BbIBOASATCS KPACHO-KOPUYHEBBLIM LIBETOM ANS CO-
CTOSHWSA NaLWeHTa, BbIOPAHHOTO B kayecTBe 6a3oBo-
ro (C YeM CPaBHMBAKIT), @ CUHUM LIBETOM — rpachuye-
CKW€ 3rIeMEHTbI ANs TEKYLLEro COCTOSHMS (koTopoe
cpaBHvBatoT). [pn nocTpoeH B hopme CpaBHEHMS
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rpacduyeckoro NpeAcTaBneHns «opu3oHTanbHble
CeyYeHmsI», CoaepXalLero Habop CeYeHNin ¢ Larom
5% no NpOLiEHTHON LLKane, NPOU3BOANTCS AONOMHM-
TenbHOe COBMELLEHME B naTepanbHOM HanpaBnieHun
CEYEHUII ABYX COCTOSIHWIA B TOYKAX JIMHIAM OCTUCTbIX
OTPOCTKOB. [Mpn 3TOM CEYEHNsT COBMELLAKOTCS MO
TIMHIM OCTUCTBIX OTPOCTKOB ANl TEKYLLEro COCTOSIHMSA
nauueHTa. Takon nogxog, B otimyue ot Mitchell [7],
MO3BONSIET NPOM3BOANUTL CPABHEHIE NPK CUMBHO Bbl-
paXeHHbIX OOKOBbIX MCKPUBMEHMSIX O3BOHOYHNKA U
aHanuanpoBaTh M3MEHEHUS BENMMYMHbBI POTALMOHHON
AecopmaLmn No3BOHOYHMKA 1 CBA3aHHO C HUMK
BENWYMHBI NapaBepTebpansHo acuMMeTpum.

[ns obneryenns aHanuaa n3MeHeHus 3Have-
HWIA Tonorpadnieckix napameTpoB, BbIBOAUMBIX B
¢hopMe CpaBHEHNS! B BUAE Pa3HOCTU 3HAYEHMS TEKy-
Lero 1 6a30BOro COCTOSIHMSA NALMEHTA, UX packpacka
TaKKe OTINYAETCA OT PAcKPackv OCHOBHON (OPMbI
Mo npuHYuny ceetocopa. PasHOCTb NapameTpoB
packpaLumBaeTcs B 6 LIBETOB UCXOAS U3 ee Benu-
UWHBI, HOPMMPOBAHHO Ha CPeaHEeKBaapaTUYHOE
OTKIOHEHME (T) 3TUX MapaMeTpOoB, MOMyYeHHOE Npy
MaccoBbIX 06cneoBaHUAX JETCKOTO HAceNeHus B
Bo3pacte o1 5 4o 17 net. Ecnn 0-HopM1poBaHHas
pasHoCTb HaxoauTcs B npegenax +1/3, To napa-
METp packpaluMBaeTCs B TEMHO-CUHUIA LIBET, YTO
COOTBETCTBYET COCTOSHNIO «6€3 U3MEHEHNIY; NPpK
3HaYeHMM 3ToN pas3HocTu B Npeaenax £1 napameTp
packpalumBaeTcs B ronyboi LBET, COOTBETCTBY0-
LN COCTOSIHUIO «HE3HAYNTENBHOE YMyyLIEHNEY
(ecnu TekyLee cocTosHVe Brvke K rapMOHUYHOMY,
yem 6a30BOE), UNK B XeNTbI — KHE3HAYUTENBHOE
yxyaLexuey (ecnn 6a3oBoe cocTosiHre bnvske K
rapMOHUYHOMY, YeM TEKYLLIEe); aHanormyHo aToMy
NPy 3HAYEHNSX MOAYIS G-HOPMUPOBAHHOI Pa3HOCTH
60nbLumMx 1 CNONb3yeTCs 3eNeHbIit LBET — «3Haum-
TENbHOE YIyULLIEHUEY UMM KPACHBINA — «3HAYNTENb-
HOE YXyLIEHNE.

[ins BO3MOXHOrO BapuaHTa M3MeHeHNs coc-
TOSIHWS: NapameTpa, KOrAa MEHSIETCS HanpaBneHne
OTKIMOHEHNS OT HOPMbI (HanpyUMep, ynroLleHne
NopA03a NePEXOAMT B YCUMEHME Ui NMEPEKOC Tasa
MEHSIET CTOPOHY) U TEKyLLiee COCTOSIHWE NapameTpa
CTAHOBUTCS YMEPEHHO BbIPAXEHHBIM MM XyXKe
(OTKNOHEHME OT HOPMbI MapameTpa TeKyLLero co-
CTOsHUS 6ombLUe O), NpeyCMOTPEHa packpacka B
MypRypHbIN LBET, 4TO COOTBETCTBYET COCTOSHIIO
«HBepcusty. B npuBeaeHHOM npumepe hopmbl
CcpaBHeHus Ha puc. 16 B kayecTBe 6a30BOro BbICTY-
naeT cocTosiHne 6onbHoi M. B 9 neT, a B kayecTse
TeKyLLero — yepes rog 1 8 mecsiLes. 3a aToT nepu-
o[ ckonvo3 criporpeccupoBan y 6onbHoi ¢ | o |l
CTEMEHN 1 N0 MHOTMM NapameTpam Habniogaetcs
YXYOLIEHNE €€ COCTOSHNS.

B cucreme TOAI ons Bu3yanbHoro aHanuaa
vcnonbayetcs 3D MOAenb NOBEPXHOCTM TyNOBULLA,
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Puc.1. MoHumopuHe cocmosiHus 60mbHOU M. ¢ uduonamu4eckum cKomUO30M:
a — 0CHOBHas1 dkpaHHasi hopma (9 nem); 6 — popma cpagHeHus 2-x cocmosHull (9 u 10 nem)

Puc. 2. 3D modesnb dop3ansHoli nogepxHocmu mynosuwa 6ombHoU M.
a, 6 — ¢ packpackol no cymmapHol KpususHe (0nsi go3pacma 9 u 10 nem);
8 — C packpackoll uameHeHuli hopMbI N0 NPeANoXeHHOMY chocoby

WB3OATENBCTBO
(ﬂ OTPACHEBBIE
cn p AQBOYHUKM
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Hanbornee HarnsaHoO NPeACTaBnsioLLas COCTOsHME
0CaHK/ naumeHTa. 31a 3D Moaenb MOXET A0MONHM-
TENbHO PackpaLMBaTLCS, HANpUMep, kak NokasaHo
Ha puc. 2a, 6, re packpacka COOTBETCTBYET BEMUYM-
He CpeaHei KpVBM3HbI MOBEPXHOCTY (KPaCHbIiA LIBET —
ANS BbINYKMbIX Y4aCTKOB, CUHWIA — 7151 BOTHYTBIX).
[Mpu nocTpoeHun hopMbl cpaBHeHUst 3D mogenb
QNS TEKyLLEro COCTOSHUS packpalLMBaeTcs cneLy-
arnbHbIM 06pa3oM C MCMONb30BAHMEM COBMELLIEHNS!
TOPWU30HTANbHbIX CEYEHWIA MO NIMHUM OCTUCTbIX OT-
POCTKOB MO3BOHOYHYKA 11 paCYETOM Pa3HOCTH BbICO-
Tbl penbeda Ans TekyLero 1 6asoBoro CoCToSHMUS
B Ka)K0/ TOYKE CEYEHMS CMOCOOOM aHanorMyYHbIM
TOMY, KOTOPbIWA UCMONb3YETCSA NPY NOCTPOEHNN
NPEACTABNEHUST «TOPU3OHTAIbHBIE CEYEHNSI».
B 3aBuCKMOCTM OT BENNYMHBI 3TON pasHocTy (A)
TOYKM 3D MoZenu packpalLMBatoTCs B COOTBETCTBUM
CO criedytoLLen Wwkanoi: A < 1 MM — TenecHbI LBET;
A > 1 MM - xenTbii; A > 2,5 MM — OpaHXeBbIi;
A > 5 MM — nypnypHbIn; A > 10 MM — KpacHbIN;
A < -1 mm — 6upto3oBbIl; A < -2,5 Mm — rony6oi;
A <-5 Mm - cBeTno-cuHuit; A < -10 MM — cuHuit. Ha
puc. 28 npefcTasneHa 3D mogens 6onbHoit M., pac-
KpalLeHHas B pexume cpasHeHus. 3D Mogenb Tom
e BonbHoi B BospacTe 12 net fo onepavum (cko-
nmo3 cnporpeccupoBan Ao |V cteneHn) nokasaHa Ha
puc. 3a, Ha puc. 36 — 4epe3 rof nocne Xupyprudec-
KOro neyeHms ckonmosa, a Ha puc. 38 — 3D Mogenb,
packpalleHHasi B PeXUME CPaBHEHNS.

B IO cuctemsl TOAM Takke npeaycmMoTpeHa
BO3MOXHOCTb rpadou4eckoro CpaBHEHNSI OCaHKM
AN HECKOMbKNX CHUMKOB naumeHTa (go 10), kak
nokasaHo Ha puc. 4a, 6.

OnmcaHHast cucTema rpadko-NapamMeTpUYEcKoro
CpaBHEHMS pe3ynbTaToB AnHaMU4eckoro Habnoge-
HWS NALMEHTOB MHTErPUPOBAHA B NporpaMMHoe 0be-
cneyeHvie cuctembl TOANM. 3ta cuctema no3gonsieT
JeTarbHO Mo OTAENbHbLIM MAOCKOCTSM Y B Lienom
HarnsiaHo BU3yanuaupoBaTh BCE (ake camble MUHI-
MarbHble) U3MEHEHS B COCTOSTHIM OCaHK NaLyeHTa,
a TaKkKe KONMMYECTBEHHO OLIEHMBATbL AMHAMMKY 13Me-
HeHWi C Bblavel hopmarnin3oBaHHOro 3aKniyeHNs
00 yxyawweHum unn ynyyiwerun coctosiHns OJA,
4TO 3HA4NTENBHO 0BNeryaeT 3afady BpavebHom nH-
TepnpeTaum. MpuMeHeHMe B KITMHNYECKO NpaKTUKe
CUCTEMbI rpadhMKo-NapamMeTPUIECKOro CpaBHEHMS!
MO3BOMMUT CyLLECTBEHHO NOBbLICUTL 3 (EKTUBHOCTD
1cnonb3oBaHus cuctembl TOAMM ans 3agay MOHM-
TOPYHra W KOHTPOMS NeYeHus.

Puc. 3. 3D modenb dopsanbHoli nogepxHocmu mynosuya 6ombHou M.
a— 0o u 6 - nocne onepayuu ¢ packpackol no CyMMapHoU KpUSU3HE;
8 — C packpackol usMeHeHull hopMbI mynoguLya 8 pe3ynbmame Xupypauyeckozo 1e4eHuUs CKonuo3a
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Puc. 4. ®opma epaghuyecko20 CpagHEHUSsI HECKOMbKUX COCMOsIHUL nayueHma 0151 60sbHOw M.
a - npu MOHUMopUHae 8 so3pacme ¢ 9 0o 12 nem;
6 — npu KOHMpoIe pe3ynbmamos 0NepPamuUBHO20 1e4eHUS
8 bruxatiwem u omdaneHHoM nepuodax (8 npedenax 5 nem)
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