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JIaTeHTHBIE NPeTUKTOPHI THAKEI0U MPEIKIAMIICHA

PaxaboBa 3ynona AdmyxakuMOBHA
ORCID: 0009-0008-9408-9312
LenTtp pa3BuTUs NpodecCHOoHATbHON KBAIM(PUKAIMK METUIIUHCKUX PAOOTHUKOB

TamkeHt, Y30ekucradn

AHHOTAIIUSA

Heab: [Ipoananu3upoBaTh KIMHUKO-IEMOTpapUIeCKie XapaKTePUCTHKH, IATCHTHBIE
(bakTOphl pUCKA U TEHETHYECKUE TPEUKTOPHI TsKenoi npeskiaamicuu (I19) kak hopmbl
BTOPUYHOM TpoMOoTHueckor Mukpoanruonaruu (BTMA).

Martepuajibl u MeToAbl: PaboTa BbINOJIHEHA HA KOropTe U3 327 NaUMeHTOK C TSXKEI0N
I13, uto cocraBisieT 87,4% Bcex cmyyaeB BTMA B nccnenyemoii rpynmne, v 50 xKeHIUH
KOHTPOJILHOU Tpynibl ¢ (PU3UOJOTUYECKUM TeUeHHEeM OepeMeHHOCTH. B paMkax
UCCJIEIOBAHUSI POBEEH JIECTANIbHBIN aHAIN3 aHAMHE3a, KIIMHUKO-Ta00paTOPHBIX
noKa3aTese, akylepcKuX UCX0JI0B U pacCpOCTPaHEHHOCTH OJUMOP(H3MOB I'€HOB
TpomOounuu, Brimouas F5 Leiden (G1691A), F2 (G20210A), MTHFR (C677T,
A1298C) u AGTR1/AGTR2.

Pe3yabTarbl: YcraHoBieHo, uTo Tspkenas [19 xapakrepusyercst 6ojiee paHHUM CPOKOM
poopa3pelieHts, HI3KUMH MOKa3aTeIsIMU MacChl U pOCTa HOBOPOKIEHHBIX,
MOBBINICHUEM YPOBHS MIEUCHOYHBIX (hEPMEHTOB, FTEMOJIMTUUECKON aHeMUEH U
TpomOoITONIeHUEeH. ['eHeTHYeCKUil aHaIu3 MoKa3all BICOKYIO YaCTOTY HOCUTEILCTBA
myTaHTHBIX ayieneit FS Leiden u MTHFR C677T cpeau manmenTok ¢ spresoi [19, uto
MOJITBEPKJAET POJIb HACIEACTBEHHOW TPOMOO(DUINY B MATOr€HE3€ JaHHOTO OCJIOKHEHUS.
3akJiiroueHue: BolsBIIeHHbIE KIIMHUKO-TEHETUYECKUE aCCOLMALIMY MTOYEPKUBAIOT
HEO0OXOMMOCTh PaHHETO CKpUHUHTA OEpEMEHHBIX Ha TpoMboduinu u 6omee
WHTEHCUBHOI'O IMHAMUYECKOI0O MOHUTOPUHTA B TPyNIax pUCKa JJIsl IPeI0TBPAICHHUS
KU3ZHEYTPOKAIOIIUX OCIOKHEHUM.

Kurouessble cioBa: [Ipesxiamiicus, TpoMOOTHUECKasi MUKPOAHTHONIATHSI, 0EPEMEHHOCTb,
TpomOodunus, FS Leiden, MTHFR C677T, akymepckue oCclI0KHEHHUs], MIalleHTapHas

HCOOCTAaTOYHOCTB.
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BBenenue

Tsoxenas npeskiamiicus (I119) sBisieTcss oqHUM U3 Hanbosee paclpOCTPAHEHHBIX U
KJIIMHAYECKH 3HAYUMBbIX aKyIIEPCKUX OCIOKHEHUH, MPeICTaBIsis cOO0M
MYJIbTHCHCTEMHOE PacCTPOMCTBO, pa3BuBaromieecs nocie 20 Heaenb rectauuu. B
riobansHOoM MactiTade [13 ocraercst oiHOM U3 BeIyIIUX MPUYMH MaTEPUHCKON U
nepuHaTaIbHON 3a00JI€BAEMOCTH ¥ CMEPTHOCTH [1, 2]. B KOHTEeKCcTe TPOMOOTHYECKUX
mukpoanruonaruii (TMA), Tspkenas [19 gacto BbicTyaeT B KaueCTBE OCHOBHOTO
ATUOJIOTMYECKOTO TPUTTEpa BTOPUUHBIX TPOMOOTHYECKUX MUKpoaHruonatuii (BTMA) y
oepeMenHbIX. B uccienyemoit koropre nanuentok ¢ BTMA rpynna tspkenoit 119
cocTaBMJIa HanboJIee MHOTOUUCIICHHYO ToArpynmy (n=327), uro cootBeTcTBYET 87,4% OT
oOurero uncia cayyaeB BTMA, noguepkuBas BEICOKYIO aKTyalbHOCTh JIaHHOM
Ho30J0THH. /narnos tsokenon [10 B Hallem nccnenoBaHUY yCTaHABIIMBAJICS B
COOTBETCTBHUHU C JIEUCTBYIOIIMMH HALIMOHAJIBHBIMU U MEXIYHAPOIHBIMU KIMHUYECKUMU
pexkoMeHpanusaMH [3]. KirroueBbIMH KPUTEPUSIMH CITYKHUJIM BBISIBJICHUE apTEpUATIbHOM
runeprensuu (cucroandyeckoe AJl >160 mm pT. ct. ninm nuacronuueckoe AJl >110 mm prt.
CT.) u/uau porerHypud (>3,0 T/CyTKH Wiu >3+ M0 TEeCT-MOJI0CKE), BOZHUKIIME mociie 20
HEJIeJIb FeCTallii, B COUETaHUU C OJTHUM MJIM HECKOJbKUMHU MPU3HAKAMU OPraHHON
Tuc(yHKIMH, TAKUMH Kak Tpomoouuronenus (<150x1079/1), noBeillieHHE ypOBHS
NIEYEHOYHBIX TPAaHCAMUHA3, [TI0YE€YHAast HEJOCTATOYHOCTh WJIM HEBPOJIOTMYECKUE
cuMIToMbl. OJTHAKO, KaK TIOKA3aJl0 Hallle UCCIEA0BaHNEe, KITF0UeBask KIIMHUYECKAs
npobJieMa 3aKJII0YaeTcsl HE CTOJIbKO B TIEPBUYHOM MMOCTaHOBKe auarnosa I19, ckonbko B
OIICHKE JIATEHTHOT'0 (CKPBITOT0) PUCKA €€ 3JI0KaYeCTBEHHOM TpaHcopMaluu B 6oiiee
¢bynbmuHanTHbIE popmbel BTMA.

Marepuajbl 1 METObI

HccnenoBanrie HOCUIIO MPOCTIEKTUBHBIN CPaBHUTENbHBIN XapaKTep U ObLIO MPOBEACHO Ha
0aze LlenTpa pazButus npodeccuoHanbHON KBaNU(DUKAUU MEAUIIMHCKUX pA0OTHUKOB
(Tamxkent, Y36ekucran) B nepuoa ¢ 2020 mo 2025 rr. B uccienoBanue ObIIN BKIIOYSHBI
377 mauueHTOK, pa3AeNeHHbIX Ha IBE TpynIibl. OCHOBHYIO Ipyniy coctaBuiu 327

OepeMeHHBIX ¢ quarHo3om "Tspkenas npesxitammcus” (I19), BepudunnpoBaHHbIM B

s
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COOTBETCTBUU C JICHCTBYIOIIMMHU HALIMOHATIBHBIMH U MEXYHAPOAHBIMH KITMHUYECKUMHU

pexkoMeHanusaMu. KoutposbHyto rpyrmy coctaBuiiv 50 dKeHIUH ¢ PU3NOTOTUYECKUM
TEYECHUEM OJTHOTUIOTHON OEpEMEHHOCTH, 3aBEPIIUBIICHCS CPOYHBIMU POJIaMu 0e3
aKyIIEPCKUX U MEPUHATAIBHBIX OCIOKHEHUM.

Kputepun BkiItoYeHUsI B OCHOBHYIO TPYIIITY BKJIIOYAIU CPOK rectanuu >20 Henenpb u
HaJu4yue Npu3HaKoB Tsokenol [13: cucronmueckoe aprepuansHoe AaBiaeHue (AJl) >160
MM PT. CT. W/unu auactonudeckoe AJl >110 Mm prt. cT., npotenHypus >3,0 T/CyTKU WK
>3+ 10 TECT-TOJIOCKE, a TAK)KE HATMYUE TMPU3HAKOB OPraHHOW JUCHYHKIHH
(tpoMOoruTonienust <150x10°/1, moBBIIIEHHE YPOBHSI IEYEHOUHBIX TPaHCAMHHA3,
MoYeYHasi HeJJOCTATOYHOCTh). KpuTepusiMu UCKITIOUEHHUS CITYKUITU TIEPBUYHBIE (DOPMBI
TpoMOoTHUEeCKUX MUKpoanruonatuii (TMA), Tspkenast s3KkcTpareHuTaabHasi MaToJIOTHs B
CTaJy JEKOMIIEHCALIUH U OTKa3 MAIIMEHTKH OT y4yacTus. Bce ydacTHUIBI HOANKUCAIN
UH()OPMUPOBAHHOE COTJIACHE.

[IpoBoauiICS KOMIUIEKCHBIN aHAN3, BKIIOYAIOIIUN IeTadbHbIA COOp KIMHUKO-
AHAMHECTUYECKUX JaHHBIX, JIA0OpAaTOPHBIE UCCIIeI0BaHUS (OOIEKIMHUYECKUN aHAIIN3
KpOBHU, OMOXUMHUYECKUN MTPOPHIIb, KOATYJIOTPaMMA), AOMNILIIEPOMETPUIO MATOYHO-
IIAIleHTapHOTO U (DEeTaTbHOTO KPOBOTOKA, & TAKXKE MOJICKYJIIPHO-TEHETUUECKOE
TecTupoBanue Ha mosmmopdusmel reHoB F5 Leiden (G1691A), F2 Prothrombin
(G20210A), MTHFR (C677T, A1298C) u AGTR1/AGTR2. Craructudeckas o0padoTka
JIAaHHBIX MPOBOAMIIACH C UCTIOJIb30BaHUeM TakeTa SPSS v.27.0. [nsa cpaBHeHuUs
KOJINYECTBEHHBIX JaHHBIX TpuMeHsiics U-kputepuii MaHnHa-YUTHHU, 111 KAYE€CTBEHHBIX —
KpUTEpHil ¥* C TOUHBIM TecToM Duriepa npu HeoOXoIMMOCTH. Paznuyus cuuranuch
CTaTUCTUYECKU 3HaUYUMbIMU Tipu p<0,05.

PesyabTaTsl

Kinnuko-nemorpaguueckasi XapaKTepuCcTHKA. AHATIU3 MMOKAa3aJl, YTO MAIIUEHTKH C
Tspkesion [19 OblTM conmocTaBUMBI 110 BO3PACTY CO 3I0POBBIMU OEpeMEHHBIMU (MeInaHa
27,0 net B 06eux rpynnax; p=0,224), 4To UCKIIOYAET BO3PACT KaK CUCTEMHBIN (hakTOp
uckaxxenusi. OJIHaKO, IO BCEM KITIOYEBBIM aKyIIEPCKUM MCXOaM HaOJII01ancCh
CTaTUCTUYECKU BBICOKO3HAUMMBIE pazinuus. Cpok pojopaszpenienus B rpymime [19

(memunana 36,0 [35,00-38,00] Heaenp) ObUT 3HAYUMO HIDKE, YeM B KOHTpoJie (Meaunana 39,0

e



TIBBIYOT AKADEMIYASI

9-SON 1-JILD SENTABR - 2025 1-QISM
[38,25-40,00] Heaenb; p<0,001), 4TO CONMPOBOKAATOCH KPUTHICCKUM CHIIKEHUEM

AHTPOIIOMETPUYECKHUX MOKa3aTeIel HOBOPOKIEHHBIX (MeauaHa Beca 2550,0 r mpoTus
3410,0 r; menuana pocta 48,0 cm npotus 53,0 cm; p<0,001 nns o6oux).
AHaMHeCTHYeCKUH NPOPWIb M JaTeHTHbIE NPEeAUKTOPBI. YTIIyOJICHHbIN aHATN3
BBISIBIJI BBIpaKeHHOE (POHOBOE OTsromenue y nanueHTok ¢ [19. Yactora XxpoHnueckoi
apTepUaIbHOM rUIIepTeH3MH B aHaMHe3e gocturaia 88,4% (xontpoutb 28,0%; p<0,001).
OTsroieHHbIN ceMelHbIi TpoMOoTHYecKui anaMmue3 (38,5% vs 0%; p<0,001),
npuBbluHOE HeBbIHaIMBaHueE (61,8% vs 0%; p<0,001) n nmpesknamncust B mpeabLIy X
oepemennocTsx (50,8% vs 0%; p<0,001) Takke BHICTyHaIM MOIIHBIMH MPEAUKTOPAMH,
yKa3bIBas Ha TO, YTO Tspkenasi 11D pa3BuBaeTcs y NallUEHTOK C UCXOJIHO
CKOMIIPOMETHUPOBAHHBIM COMAaTHYECKUM U aKyIIEPCKUM CTaTyCOM.

I'enernuecknii npoduib. [Tarmentku c [19 xapakTepr3oBanuch CTATUCTUYECKH
3HaYMMO 00Jie€ BBICOKOW YAaCTOTOM HOCUTENIbCTBA MYTAHTHBIX aJjuleiel T€HOB,
aCCOLIMMPOBAHHBIX ¢ TPOMOO(UINEN U HAPYLIEHUSIMU COCYIUCTOTO TOHYCA.
HocurenbcrBo MyTanTHoOro ayiens B rede F5 Leiden Berpeuanocs y 55,3% maiueHTOK ¢
19 (12,0% B xouTpone; p<0,001), B rene MTHFR C677T —y 63,7% (14,0% B kKoHTpOIE;
p<0,001), a B rene AGTR2 G1675A —y 52,9% (8,0% B koutpoie; p<0,001). Otu
T€HETUYECKHUE OCOOEHHOCTH BBICTYIAIOT B POJIM JJATEHTHBIX IPEIUKTOPOB,
ONpEeESIOIUX HHIUBUAYAIbHYIO YSI3BUMOCTb K pa3Bututo [13.

JlaGopaTopHbIil 1 HHCTPYMEHTAJIbHBII NPOoPUIb. OTMEYaI0Ch 3HAUUMOE CHH)KECHUE
ypoBHst TpomoOonuToB (Me 181,0 vs 233,5 x1079/;1; p<0,001), noBsitienue ypous JIIAT
(Me 280,0 vs 212,0 En/m; p<0,001) u romortucrenHa (Me 16,0 vs 9,49 mxmornb/i;
p<0,001), 4TO OTpakaeT CUCTEMHOE MOBpEXACHUE. JonmIepoMeTpuIecKoe uccieloBaHre
BBISIBWJIO 3HAYUTEIHHOE MOBBIIICHNUE MYJIbCAIIMIOHHOTO MHJEKCA B MATOYHBIX apTepUsIX
(Me 1,43 vs 0,68; p<0,001), uTo CBUAETEIHCTBYET O BHIPAKEHHOM HAPYIIEHHUH MaTOYHO-
MJIaleHTapHou nepdy3uu.

O0cyxaeHue U 3aKII0YEHUE

[TosrydeHHbIe B X0/1€ UCCIIEAOBAHUS JaHHbBIE MOATBEPKIAAIOT MYIbTU(PAKTOPHYIO IPUPOTY
Tsokenon 119 kak kmmandeckoro nposisieHnss BTMA. CoBOKYITHOCTh BBISIBIICHHBIX

(baKkTOpOB CBUACTEIBCTBYET O TOM, 4TO (hopmupoBanue 13 00ycroBIeHO CIOKHBIM
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B3aMMO/ICHCTBUEM HACIIEICTBEHHOM MPEapacioioKEeHHOCTH, (POHOBOM COCYAMCTOM

MATOJIOTUH U aKyIIEPCKOTO aHaMHeE3a.
HanGonpiryio KIMHUYECKY0 3HAYMMOCTh B HAIIIEM HUCCIEAOBAHUH IMPOJAEMOHCTPUPOBAIH
myTtanuu renoB F5 Leiden u MTHFR C677T, koTtopblie JOCTOBEPHO IIpeodiagaii B
OCHOBHOM TpyTITie. ITH MOJMMOPGU3MBI UTPAIOT KITFOUEBYIO POJIb B MEXaHHU3MaX
TUTIEPKOATYJISIIUH, TUTIEPTOMOITUCTENHEMUHN U YHIOTEIHUAITBHON UCHYHKIIUHA, KOTOPHIE
JeXaT B OCHOBE MUKPOAHTHONATUYECKOT0 MOPAKEHHS COCY0B MAaTOYHO-TUIAIIEHTAPHOTO
KoMIuiekca. [lomydeHHbIe HaMH TaHHBIE COTJIACYIOTCS C pe3yIbTaTaMu KPYIHBIX METa-
ananu3oB (Di Lorenzo et al., 2021), rae moguepKuBaeTcsl, 4YTO HATUIUE YKa3aHHBIX
noJIMMOPGU3MOB MOBBITIAET pUcK pa3BuTus [19 B 2—-3 pasza, 0COOEHHO IIPU COYETAHUH C
OTSTOIICHHBIM aHAMHE30M.

Bricokast yactoTa HOCUTETHCTBA MyTaIlUi B TeHAX PEHUH-aHTMOTEH3UHOBOU CHCTEMBbI
(AGTRI1, AGTR2), acconuupoBaHHbBIX C HAPYIICHUEM COCYIUCTOTO TOHYCA U
MEPCUCTECHITUEH HIOTEITHMATIEHOTO BOCIIAJICHUS, TAKKE BHOCUT CBOM BKJIA/ B YXY/IIIICHUE
TIarieHTapHOM nepPy3uu. ITH TeHETHUECKH JIETEPMUHUPOBAHHBIE HAPYIICHHUS, BKYTIE C
JIOKa3aHHOM Ha MOP(OJIOTHUYECKOM YPOBHE JICIMIyabHOM BaCKyJIOMaTUEN 1
BBIPKEHHBIM TPOMOOOOPa30BaHUEM B IUIAIIEHTE, TTOITBEPKAAIOT MIPSIMYIO CBA3b MEXKITY
TEHETHYECKUM (DOHOM B MOP(HOIOTHISCKUMU TIPOsIBICHUAMU [1D.

CpaBHUTENBHBIN aHAIA3 aAKYIIEPCKUX MCXOJI0B TTOKA3aJl BEIPAKCHHBIC OTIUYHS TI0 CPOKaM
pOIOpa3peIeHHs] K AHTPOTIOMETPUYECKUM MTOKA3aTEISIM HOBOPOKIEHHBIX, YTO
KOppEIUpyeT ¢ JaHHBIMH BEAYIITUX MEKTyHAPOIHBIX OpraHU3aIluid, TAKUX KaK
AMepUKaHCKUN KOJUTeIK akyiiepoB u ruHekosioroB (ACOG, 2020). Otu opranuzanuu
MOTYEPKUBAIOT HEOOXOIMMOCTh CTPATU(PUKAIIUKA PUCKA U PAHHETO HavaJia MPEBEHTUBHON
AHTUKOATYJITHTHOM Tepalny y MarueHToK ¢ pakropamu TpomMOodHIny.

Takum 00pa3om, Hallle UCCIIEIOBAHNUE TIOKA3BIBAET, YTO UHTETPAIIHS MOJIEKYJISIPHO-
TCHETHYCCKUX MapKEPOB B KIIMHUYECKYIO TIPAKTUKY MOYKET CIIOCOOCTBOBATh paHHEH
UACHTU(UKAIIMK TPYIIT BBICOKOTO PUCKA U pa3paboTKe TapreTHPOBAHHBIX MTOAXOI0B K
popUIAKTHKE TPOMOOTHIECKUX OCIOKHECHHMH. KOMITIIEKCHBIN M01X0/1, BKIFOYAFOITHI
aHaJIM3 HE TOJBKO KIIMHWUYECKHUX U aKyIIEPCKUX JTaHHBIX, HO U HACJICICTBCHHBIX

TpoMOOGhUIUA, IBISETCS OCHOBOU TSI IEPCOHATM3UPOBAHHON MEIUIIUHBI B aKyIIIEPCTBE.
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MYTALIUUA, IPUYUHBI UX BOSBHUKHOBEHUA, UX BU/1bI , BJIUSAHUE U
POJIb B 9BOJIIOIIUMN.

Adnyxadubosa Illupunéony lamupoBHa
Camapkanjckuii ['ocynapcrBeHHblid MeauunHckuii MHCTUTYT.

Tenedon:
+998(90)6038441

shirinbonnu@gmail.com

AHHOTaUMsI: DTa CTaThs MOCBsIIaeTcss MyTalusam, cnocodaMm €€ BO3HUKHOBEHHUS, €&
BUJIaM U IIPUYMHAM UX MOSIBJICHUS, a TAK)XKE O CYIIECTBEHHOM 3HAUYCHHUE MYTalluu — KaK
MaTepuai sl SBOJIOIMH.

KuroueBble cjioBa: MyTanus, pojib MyTalllH, BUIbl My TALIUH.

«MYTaHHH €CTh UCTOYHUK JII000TO HaCJICAyCMOI'0O U3SMCHCHUSD .

Ponanbn ®uiep.

“MyTanus - OHa JBUKET BCEM KMBBIM, OHA HE JIA€T THUTh U BBIPOKAATHCA OHA CO3/1A€T
HOBBIE, 00JIee TPUCTIOCOOICHHBIE THUIIBI .

IOpuit Imutpuesuu Iletyxos.

“MyTanus’ (0T JaT. mutatio — U3MEHEHHE) — PE3KOoe, CKAUKOOOpa3Hoe, CTOMKOE
U3MEHEHHE MPU3HAKa , KOTOPOE HACIEIyEeTCs B OCIEIYIONINX MOKOJIeHUIX. “MyTarus —
3TO U3MEHEHUE U CO3/IaHhE HOBOI'O T€HOTHMA

Hcropuyeckuil B3I HA U3yYeHHe MyTallM i

[lepBble cucTemMaTHUeCKHME HAOMIOACHUS MyTaluuid OBUIM MPOBEACHBI TOJUIAHACKUM
ooranukoM Xyro ne ®puszom B Havyase XX Beka. MIMEHHO OH MpeIOXKUI TEPMUH
«MyTalUs» U BBIABUHYJ THIIOTE3y O TOM, YTO BHE3AIHBIE HACIIEICTBEHHBIE U3MEHEHUS
MOTYT OBbITh NBWXKYIIEeW cuioi sBomonuu. [lozxe Tomac Mopran B 3KCIIEpUMEHTaxX C
po30(uIiol mokaszaj, YTO MyTalluu MPOUCXOST B F'€HAX, PACIIOI0KEHHBIX B XPOMOCOMaX.
OTHU OTKPBITHS CTAIX OCHOBOM /1711 GOPMUPOBAHUS COBPEMEHHOM IeHETHKHU.

B npupoze MyTaiuu BOZHUKAIOT CITy4aifHO U CIOHTaHHO. To ecTh J1t000i1 reH B J1t000it
MOMEHT BPEMEHHU MOKET MyTUPOBaTh. OJTHAKO YAaCTOTa MyTalMi y pa3HbIX OPraHU3MOB U
KJIETOK pa3nuuHa. Hanpumep, oHa cBsA3aHa ¢ MPOAOIKUTEIbHOCTHIO )KU3HEHHOTO [IUKJIIA:
YeM OH KOpoue, TEM MyTallil BO3HHUKAIOT Yaile. Tak y OakTepuil MyTalui BO3HUKAIOT
HaMHOTO Yallle, YeM y OPraHW3MOB-3yKaprUOT. MyTanuy BO3HUKAIOIIUE CAMOCTOSITENBHO,
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T.€. 0€3 BIMSHUS onpeereHHoro gakropa, Ha3biBatoTcsl CrioHTaHHBIMU. Takke UMeroTcs
u MHaynMpoBaHHbIE MyTallMH, KOTOPbIE UICKYCCTBEHHO BBI3bIBAIOTCS JIEHCTBHEM
MyTareHHbIX GakTopoB. MyTtareHHbie pakTopbl — (PaKTOpbl BHEUTHEN U BHYTPEHHEN
CpeIibl, CIOCOOHBIE BBI3BIBATH MyTAIlMH. DTU MyTareHbl JCNATCSA HA TPU TPYTIIbL:

1. dusnyeckue ( pauoaKTUBHOE U3ITyUYEHHUE, PEHTTE€HOBCKOE U3IIyYeHHUE, TEMIIepaTypa u

T.J.).

2.XUMHUUYECKHE (OpraHMYECKNE U HEOPraHUUYECKUE BEIECTBA). 3.0MO0JIOTHYECKUE
(BUPYCBI M TOKCHHBI).

Bo3aukHOBEHHIO MyTaIlil cIOCOOCTBYIOT pa3nuyHbie ¢pakTopbl. Ha ocHOBaHuu 3TOTO
pa3InyaroT CIEAYIOINE UX BUBL:

1. 'enHble MyTaluMy WM TOYEYHbIE (TOYKOBBIE), HA3bIBAIOT MYyTallM¥, BO3HHMKAIOIIWE B
pe3yJIbTaTe N3MEHEHHUS I'€HA, T. €. CTPYKTyphl MoJieKysel JIHK. OTu myranuum cBa3aHsl ¢
U3MEHEHHEM CTPOCHHUS OJHOIO IeHa. JIaHHBIM XapakTep WU3MEHEHUM 3aTparuBacT B
pe3yibTaTe HapylmleHWHd TOpH  periukauuv  (YABOEHUHM)  MOCIEA0BATEIIbHOCTh
HYKJICOTHIOB. Pa3nuaror ciaeayomue ux pa3sHOBUAHOCTH:

+ uncepuuu (BctaBka mosiekyn JJHK B ren);

+ unBepcus (moBopot ¢pparmenta JJTHK Ha 180 rpamgycoB); » myrumkanmst (yaBOSHUE
cermenTa JIHK); = nenenus (yrparta cermenra JJHK).

[Tpumep: pa3BuTHE 3a00JI€BaHUS CEPIIOBUIHO-KIETOUHON aHEMUMU.

2. XpOMOCOMHBIE MyTaIMH UJIH K€ XPOMOCOMHBIE a0eppalluid — THUIl MYyTallli, KOTOPbIC
U3MEHSIOT  CTPYKTYPY  XpOMOCOM. XPOMOCOMHBIE  MYTallMM  MOTYT  OBITh
BHYTPUXPOMOCOMHBIMHU NEPECTPONKAMU (U3MEHSIETCSI CTPYKTYpa OJJHOM XpOMOCOMBI), a
TaK)K€ MEKXPOMOCOMHBIMH (M3MEHSIOTCS JIBE XPOMOCOMBI). MeXaHu3M NepecTpoilku
MOXKET ObIThb pa3auyHbIM. [Ipoucxopsiune W3MEHEHUs 3aTparuBalOT CTPOCHUE
xpoMmocoM. Paznnyaror cienyromuye ux pa3HOBUAHOCTH:

+ mepeHoc;

+ noBoport Ha 180 rpagycos;

+ yIBoeHwme,

+ BBHINAJICHNE YYaCTKa XPOMOCOMBI.

[TpuunHOIi MOSBIIEHNS TaKMX MyTaIlui sSBIIsieTCsa cOoil B paboTe kpoccuurosepa. [Ipumep:
POXIECHHUE AETEU C CUHIPOMOM «KOIIIAYbEro KPUKa.

S
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I'enoMHBIE MyTalM — 3TO TaKUE MyTallU, KOTOPBIE PUBOAAT K U3MEHEHUIO YUCa
XpOMOCOM. ['€HOMHBIE MyTallMy BO3HUKAIOT B PE3YyJIbTATE HAPYILIECHUS PACXOKIACHUS
XPOMOCOM B IIPOLIECCE IEJICHUS KIETKU. Pa3inyaroT cieayromue uX pasHOBUIHOCTH:

1. rammtonansa

* DyIUIOUIUS: 2. AUTLTIOUINS

3. DOJIMIUTOUINSA: 4. ABTOHOJIUILIOU NS
B. QJUTOTOJIUATLION THS
1. MoHocomMus

* Aneymiouaus: 2. Hymmcomus
3. Tpucomus

[Ipumep: yBennueHre B FTEHOME YeJIOBEKA YUCia XpoMocoM Ha 1 eqununy (47 BMecTo
MOJIO’KEHHBIX 46) IPUBOAUT K pa3BUTHUIO cuHApoMa [layHa.

[MuTonnasmaTudecKnue MyTallil — CBSI3aHHBIE C MyTALIUSIMU HEAICPHBIX T'€HOB,
Haxoasamuxcs B Mutoxouapuaisaon JJHK u JIHK nmnactug — xji10poriacTos.
[Ipoucxomsmme n3menenus 3arparuaroT JJHK, Haxoasiyrocs B miacTuax u
MUTOXOHJpUSX. Takue MyTaluy NepeIatoTCs TOJBKO Y )KEHIIUH U3-3a TOr0, YTO U3
CIIEPMATO30U 0B IUIACTUIBI C MUTOXOHJIPUSIMHA HE MIPOHUKAKOT BHYTPb 3UTOTHI.

[Ipumep: necTpOIUCTHOCTD Y pacTeHUi. Bce BUIBI TEPEUNCIEHHBIX MYTAlIMi UTPAIOT
BaYKHYIO POJIb B HBOJIFOLIMOHHOM IPOIIECCE, TaK KAK CITY>KAT MATEPUATIOM ISt
€CTeCTBEHHOTO 0TOOpa. [Toe3HbIe MyTallii0 TOMOTAOT OpTraHU3MaM BbIKUTh, U
MPUCTIOCOOUTHCS K MEHSFOIIIUMCS YCIIOBUSIM CPEJIbI.

MyTaruu BO3HUKAIOT HE3aBUCUMO OT TOTO, YBEITUYMBAIOT OHU MPUCTIOCOOIEHHOCTh WIH
yMEHbIAOT ee. OJJHaKO 4acTO OHU MPUBOJAT K U3MEHEHHUIO ()EHOTHUIIA U, TAKUM 00pa3om,
BOBJICKAIOTCS B ABOJIFOIMOHHBIN TTpoiiecc. MyTaluu CirykaT ChIpheM JUIsl €CTECTBEHHOTO
otbopa. MHaue roBopsi, OHU SBJISIFOTCS UCTOYHUKOM PAa3HOOOPa3Msl )KUBBIX OPTaHU3MOB.
be3 MyTarnuii ecTeCTBeHHBIM 0TOOP HE CYIECTBOBAJ Obl; HE ObLIO Obl AJIbTEPHATUBHBIX
(GbeHOTUNIOB |, CIIe0BaTENIbHO, HE ObLIO BO3MOXXHOCTH BhIOOpa. B mporiecce aBoonmu
MyTAaIiu TPUBOJIAT K HACIEICTBEHHBIM U3MECHECHHSIM, a €CTECTBECHHBIA OTOOD
«TOJXBATHIBACT» T€ U3 HUX, KOTOPBIE YBEIUYUBAIOT MPUCITOCOOJIEHHOCTh OPTaHU3MOB, U
«O0TOpAChIBAECT» OCTATBHBIE.

DBOJIONNS — 3TO MPOIIECC, B PE3YJIHTaTe KOTOPOTO HOBBIE ()OPMBI )KH3HU BOSHUKAIOT U3
paHee cyniecTBoBaBIIMX. Ee MaTepuanoM sBISIOTCS MyTUPOBABIINE TEHBI,
MPUCYTCTBYIONIIUE y BCEX BUIOB. [[ake OTHOCUTEIbHO HE3HAUMTEIBHOE YU CIIO
MYTHPOBABIINX T€HOB 00ECIICUNBACT OTPOMHBIN 3arac MOTEHITUATBHONW T€HETUIECKOM
W3MEHYUBOCTU. MyTaluu, TAKUM 00pa3oM, IIPEJCTABIISIOT COOO0M OJIHY U3 BEIMYANIIINX

Lz
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JBIDKYIIUX CHJT HBOJIIOINH, a TIOCKOJIBKY 3BOJIIOLIMOHHBIH MpOIece He MpeKpalaercs,
MYTalliy MO-TIPEKHEMY HEOOXOIUMBI JIJIsl COXPaHEHUS U Mporpecca *KU3HU Ha 3emie.

Jluteparypa:

1. Mare-BeuromoB C.B. I'eneTuka ¢ ocHoBaMu cesiekuuu. M., Beiciias mikoja, 1989 2.
I'openos A.A. KoHmenmuu cOBpEMEHHOTO €CTECTBO3HAHUS: YUuel. MOcoOue st CTY/I.
BeicHl. yue0. 3aBeaenuit.— M.: ['ymanut.m3a.neatp BJIAZIOC,2003.— 512¢.:ui.

3.3axapoB B.b. O6mas 6uonorus: YueO. s 10-11 xin. obmeo6pas. YupexaeHuii /

B.b. 3axapos, C.I'. MamonToB, H.U. Conun.— 7-e uzn., crepeotun.— M.: [Ipoda,2004.—
624 c.: un.
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STHT'A TYFWITAH YAKAJIOKJIAPJIA HA®AC JTUCCTPEC CUHJIPOMU,

BUPJIAMYM ATEJIEKTA3SHUHI ®OPMAJIAPU BYHNYA YIIKA TYKUMA
CTPYKTYP BUPJINKJIAPH MOP®OMETPUK KYPCATKUYJIAPHU

3e00 U. Py3uena;

Caooxar C.TypaxomxkaeBa

Bpaunap manakacuHU OLTUPHII
kadenpacu karra ykurysumiapu, Ph(D)
Toukent, V36ek

WCTOH

mail:

zebo.ruziyeva@mail.ru

Pe3ome

Yakanoxnap ynkacu oupramdu amenekmasuHuHe yaida 8a emuaud myuleauiap
2ypyxaapu oytuda xaghau OMUiIApUHUHS YUpaul 0apaxcacu 6a namo2eHemux Mexanuzmu
ypeanunean. Ynka 6upramuu  ameneKmasuHuHe —cugam —Kypcameuunapu - ynkaoa
PUBOICTIAH2AH MAKPOCKONUK 684 MUKPOCKONUK V32apUULIapHUuHe paneued, yidamiapuea,
ynka myKumacuoan Gapx xuiuwl oapaxcacueda, xaso OunaH myamazanaucuea Kapao
baxonanaou. Amenekmas pusoNCIAHUUUHUNRE NAMO- 84 MOPhoceHemuK beneunapu oyuuia
3ma oaep apk xununaou: 1) emeun — anveeonanrap nyvavuwiu, 2) ypma o2upaukoasu —
ynkaoa KoH QuiAHUWUHUHE OY3unuwu, Yynka wuwu okubamuoacu, 3) o2up amenekmas —
YIKAOQ UKKUIAMYU 0apaxcaodaeu namoiocuKk myKuMaiap Ouian KONAaHUUY, SbHU
NHEBMOCKNIEpO3, OpOHXIAp PEemeHYuoH KUCmacu, OpOHXOIKMA3nap. Ilamonoaux
JHcapaénHuHe mapkokiueuea Kapab: OymyH Ynka amenekmasu, OY1aK amenekmasu,
ceamenm, cybceemenm amenekmasu Qapx KUIUHAOU.

Hw orcapaénuoa oicamu 94ma, wiynoan 48ma uana, 46ma emunud myeunean
YaKanoKIap KIUHUK-AHAMHECIUK MAabIyMOMAapu 6a YNKa Oupiamyu ameieKmasuHuHe
xasghnu omunnapu ypeanunou. Hamuosicanap wiynu kypcamouxu, aueu myuieat 4axaiokiap
yuxacuoa oupramuu amenexmas puBoONCIAHUMUSA OHA KACAIUKIAPUOAH NPEeIKIAMNCUS,
UHGEeKYUOH KacalTuKIap, IHOOKPUH NAMOLO2USL 84 Xap XUl IKCIMPALeHUMA KaCAIUKIap,
xamoa myepyk dcapaénuea 60nuK acopamiap xap Xui 0apaxrcaoa xas@au omun oyauuu
anuknanou. Xasghau omun cugpamuoa onanune éwu 200an kam éxu 350an oKopu oyauuiu,
NPEIKNAMNCUS, UHQDEKYUOH KACANTUKIAD, MYPYK HCAPAEHUHUHS ACOPAMIU KedUull,
bonanune OOWL 6a MuUs JHCAPOXAMIAHUWU 64 MY2MA HYKCOHIAP KOPU 0apaxcaiuu
AHUKTIAHOU. VNKaHumz Gupiamuu amenekmasy akcapusm Xouupod Yand myuleauiapod
yupawu 6a xaehau omun cugamuoa aHUKIAH2AH KACAIIUKIAPHUHE PUBONCTAHULU
Kypcameudu Xam 1Kopu 0apaxcaoanueu Ky3amuiou.

Kanur cy3nap: uaxanok, ynka amenexmasu, YNKA MYKUMACU, 4ald MyUIUUL,
Xasghau oMU, OHA KACANTUKIAPU, MYEPYK NAMOLOSUSIADU.

Mag3ynuHr gosa3apoauru. Yakanokimapaa Hadac onMIl TU3UMHU KacaJUTHKIAPU
no3apd MyammoJsiapaaH acocuiicu xucoOmnanamu (1, 3, 4). Yakanokiap KacajluIMKJIapu
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WYKIa PeCOUpaToOp OY3UIIHII XaCTAIMKIIAPH 2-YpUHJIA Typaau - 8,8%HU TallIKWI KUJIaIu Ba
aKcapusT xoJulapAa Hadac TU3UMH ab30JapUHUHT MOP(HODYHKIIMHUOHAT XyCyCUATIapura
OOFJIMK XOJ11a YaJla TyFHJITaH YakajJoKiapaa yupaiau. XKymiiaaad, yakajaokiaap pecnupaTop
JTUCTPECC-CUHIIPOMU yMyMUl xonja 6-12%Ha Tamkun Kuiaca, yaia TyFuiarasnapiaa — 1-
1,8%, Ba3Hu xkyaa kam vakanokiaapaa 0,4-0,5%Huu tamkun Kuwiaad. Yakanoknap yrnkacu
aTesekTasy, Oy — TyFUITaH/IaH KEWHUHTY 2 KYH 1aBOMHJ1a OPOHXO0-aIbBEOJISIP TYKUMAHUHT
y3ura Xoc TY3WIHMIIM Ba MapKasuid OOLIKApWIMIIUTa OOFIMK XOJjga  YrhKa
aJIbBEOJIAJTADUHUHT OYMJIMA KOJMUIIM EKU KalTagaH Enmwinb KOJMIIM XHUCOOJIaHau.
Yakanoxnap ymnkacuja PpUBOXKJIAHTaH TyFMa €EKM OupliaMud aTesiekTa3 MOPQOJIOTHUK
KUXATAaH KyIIMHYA YUK TYFUJITaH YaKaJloKJia UKKaJa YIKacu/ia XxaM puBOXIIaHTaH Oyiaau
Ba yllap ym4am >KUXaTAaH KUYMK, KecraHaa Fupuniuiad oBO3 YMKapaau Ba CyBJa YYKaJIU.
Yaxkasokap/ia TyFma aTejieKkTas KOWIAHUIIY KynMHYa uKkana ynkanuar xam [, II, IX, X
cerMeHTNIapuaa, 4an ynkanuHr [V Ba V-cermeHTnapuaa yupaiiau, yHra cabab Oy
CEerMEHTJIApHUHT U PepeHInaIaHuIl gapaxacura OornuK. bpoHxiap Ba aibBeosanap
OyuuUIMFUIa O/JaT]a KarOHOK CYBM, IIWJIMMINMK MOJJIa Ba KOH OOpJIMIM aHHWKJIAHAIH.
AnpBeosanap M4KM 103acuja ruajud MeMOpaHaiap naiao OYaraninri Ky3aTuiaaiau.
Xankapo TacHu(] Oyiinva OupJiaMuud aTENCKTa3HUHI OPTaHU3M YUyH aXaMHsITUra
Kapab Ba TAPKOKJIMTUHU YBTUOOPra ojmo: YUOKJIU, TOTaJI Ba CyOTOTaN aTeyeKkTasnap gpapk
kuirHaau. KennO unkumm Oyitnda TyFMa Ba OPTTUPHWIITAH aTejieKTasiap MaBxya. TyFma
(dbopmacu yana TyFWIraHiapa YIKaHUHT TYJIWK PUBOKIAHMAaraHJInru, Hadac yaiapuHUHT
IIWIMMIIMK Ba KAaFOHOK CYBM OWilaH TYCWIMINMIA Ky3aTuiaau. TyFMa aTenekras
PHUBOXIIAHUIIINA MEXAHU3MU IITYHAaH HOOPATKH, aCIuIa XOMUJIaa YIka XaBoCcu3 Iyqdanral
xoJyataa O0ynaau Ba OupuHYM Hadac ONUIIHU KyTUO Typaau, O0ab3uja MeEpuil TyFUITraH
yakaJoKiIapja XaMm (U3UOJIOTUK XO0JIJ1a aTEJIEKTa3 PUBOXKIIAHUIIN MYMKHUH, JIGKUH y Te3
opaja ounminnb Keraau. ATeleKkTa3 TapKOKIUTH OYyiinua XaMm TacHU(IIaHaau: arap OUTTa
aIMHO3/1a PUBOXKIIAHCA AllMHAD aTeNieKTa3, Oynakaa — Oyakiii, CerMeHTa — CerMeHTap, Oup
oynakna — Oynakiu, 6apua ynka TyKuMacuaa 0yica ToTan aresiekTas Aeiunaau. ATeeKTas
O0ab3uaa yrkara KarOHOK CyBH TYIITaH[a, AHTHAJIEIEKTAaTUK OMUJIHUHT KaMJIUTHAA, YIIKa
TyFMa HyKCOHJIapH/1a, OOII MUs xKapoxaThaa Ba Hadac MapKa3H CyCTIUIUIA Ky3aTHIIaIu.
ATEeNneKkTa3HUHI Cy3Ma-cy3 TapKUMacu “TYJIMK OYWJIMACIUK’ OYiIu0O, YIKaHUHT
aHATOMUK XOJIATMHU Ounaupanau. Yaxkamokjap Vmkacu areyiekTasu ‘“Hadac Oy3WIMIIH
cunapomura (HBC)” xupagu (2, 5, 7). YHUHr yMyMuid Xoidard ydpamnl Japaxacu, oapua
YaKQIOKJIApHUHT 1% Tamkunm Kuiaau, vajna TyFuiarannapnaa ica 14%pmpa ydpainn.
[lenquaTpus ydyH atenekTa3 MyaMMOCHHUHT 10J13apOJIMTH, YaKaIoKIap Oup OMIIMK AaBpHa
YIIKa aJIbBEOJIAP TYKUMACH ITy4aiin0 KOJIUIITY caba0IapuHUHT KYTUIMTUAAAUp. ATeleKTa3aa
aJIbBEOJIAP TYKUMa Hadac OJuIl r03acuHUHT Muddy3 Xonna Ba Hadac onuiaa KaTHAIINUO
TypraH KHCMUHUHT KaMaWuIy Ky3aTuwiaau. Yakanokiapaa OupiiaMud aTelieKTa3HUHT
cababmapu KyWupgarunapaup: Hadac MapKa3MHMHT CYCTJIMTH Ba KY3FAJUIIMHUHT
CEeKHMHJIAIIUIIN, PECIMPATOP TU3UMHUHI Yajla PUBOKJIAHTAHJIATH, YTKA3WITaH THIOKCHUS
¢ku acukcusi, 60 €KUM OpKa MUSHUHT IIUKACTJIAHMUIIU. Bynapaan Tamkapu OupiaMyu
aTesiekTa3 cababu cudaTuaa KarOHOK CyBU OWJIaH acUpalysIaHUuIl CUHAPOMU XaM YpUH
srajutaiiin. by cuHapoM acocaH 0OoJjia KeYMKHO TyFuiIranjga €Ku dajla TyFHJITaHJa
Ky3aTWjiaau Ba 0oJia OpraHuM3MHA TUIIOKCHS, THUIEPKAINHUA, alu03 PHUBOXKIAHTUPHO,
Haac MapkasuHM Ky3FahWau, Xommiaaa Hadac OJMIN akTH OOIUIaHaaHW, WYaK
NEePUCTAITUKACH Kyuas]id, MEKOHUM KaFOHOK CyBWTra TyWIaAW Ba y Hadac HyuiapuHu

o
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acnupanusuiaian. Yakanokaa pUBOXIAHAAWTAH OUpJIaMyd aTeleKTasra oJu0 KelyBYd
xaB(hM oOMUILIapTra acOCaH XOMIUIAJIOPIUK MANTHIArd OHA OPTaHU3MHU KacaJUTUKIIAapU Ba
TYFpPYK >kapaéHura OOFJHMK XOJa pUBOXKIAHAAWraH martonorusmap kupamu (1, 3, 6).
YnapHuHT ydpam gapakacu Oyinda aHWKJIAHTaH MabJIyMOTIAp Xap XWJ MHUKIOpIArd
KypcaTruuiapra odra OyJraHiaurujaH, ymoly WIMHA TaIKUKOTAa ymoy xaBdiu
OMUWUTAPHUHT yUpaIll JapaKaCUHU aHUKJIAITUPHUIITHA MaKCcal KWITHO OJIMH]IH.

Marepuas Ba yeyuiap. Marepuan cudaruna ¥Y3P CCB PITAM 6Gonanap Ba oHanap
NaToJIOTHSICK OYJIMMHMa TEKIIUPYBAAaH YTraH Oojanap ayTONCHs TEKIIUPYBUHUHT
O0aéHHOMAcCH, KacaJUIMK TapuXxu Ba VIKa TYKAMacH YpraHuwiaau. Tekmupysra xamu 94 Ta
YakaJoKjIap YIMMHU MaTepHallIapy OJUHAM, mryiapjaH 46 tacu eTuiand Tyruiraniap, 48
Tacu yaja TYFUJITaHJIap TAlIKWJ KWIIU. Xap Oup XoJjaTaa OHajlap KacaJUIMK TapuXuaaH
KJIMHUK-aHAMHECTUK MabJIyMOTiap VpraHuiau, Ooiana arejekTa3 pHUBOKIAHUIINIA
cababum O6ynraH xaB)au oMUIIIAp TaXJ U KHWJIHNO YUKUIIIH.

TagKuKOT HATHKAJIAPU Ba YJIAPHUMHI MyXoKamMacH. TaxJiuia HaTuxKanapu UIyHU
KypcaTAuku, XaB(Jau OMWUIAPDHUHT OMp KypuHUIIM cudaruga, xamu 94ta XonarnaH
74tacuna 75,5%mna onanapHuHr €mm 201aH KMYUK €KA 35/1aH IOKOPWUIMTH aHUKJIAHJIU.
Onamap ¢€mm 20maH  mact Oyica oOpraHu3M  PENpoAyKTUB KapacHra Tauép
OynMarannurugad, 35 €migaH Kopu Oyiica xap XWi KacayUIMKIIap PUBOXIIAHUIIUIAH
XOMHWJIQJIOpJIMKra acopamiap OepulnM, HaTWXKada TyFUIraH 4Yakajlokga Oapua
narojorusuiapy OujiaH Oup KaTopaa YhkKacujia aTesieKTa3 pPUBOXKIAHUIIN XaBpuU
IOKOpUIUTH aHukiIanau, [lyHu anoxuaa Tabkuaiam Kepakku 0y xaB()in OMHII akCapusiT
xoyutapaa (64,3%) 0oaHUHT Yajia TyFHIIMIINTA OJIU0 KeITaHJIMry Tacaukianau. Keidnaru
xaBmu omwmwapaaH Oupu, XOMUJIAIOPIMK TOKCUKO3M, S'BHU MPEdKIAMIICHSI KarTa
axaMmHsTra sra, yHUHT TabCHpUJA XaM aKcapusT XoJulapja XOMuia yrkacuaa Hadac
Oy3WIHIIN CUHAPOMUHUHT OUp KYPHUHHUIIU aTelIeKTa3 PUBOKJIAHUIIN MyMKHH. BuU3HUHT
MaTepUaMMHU3/a TPEIKIAMIICHATa yUparaHJIapHUHT COHU 36TaHu, sbHU 36,7% TaliKuia
KWIIU, JE€MaK aTelIeKTa3 pUBOXJIAHUIIMHUHT 36,7% Xonatiapaa mpeskiamicus xaBduu
omun cudaruna ypud sramwiaau (1-xkaasan). bynaa, xaMm akcapusT XoJuiapia 6osanap yaia
TYFWITAHJIUTH, OM3HUHT MaTtepuanumusa 28,3% xoimapaa yaia TyFuiiraniapia OupaaMuu
aTeJeKTa3ra XaBiu OMWJI OYIuMO Xu3Mar KWiaraHiauru ky3atwigd. OHa opraHusmujia
XOMUJIAJOPIUK JIaBpHia PUBOKIIAHTaH UH(PEKIIMOH KacaJUTUKIIAp, KyMiaJaH XJIaMeano3,
reprec, KpacHyxa Ba Oolka MHGEKIusIap XaMm XoMuiana Hadac Oy3WIMIIU CUHIPOMU
PUBOXJIAHUIIMHUHT ~ acocui  xaBpiau OMWUIApUAaH XUCOOJIaHaAuM Ba  OW3HHUHT
MaTepualIuMH3/a kaMu 98ta XonaTaaH 28Tacuaa MaBXKYyIMTH aHUKJIAHIU, Oy 28,6%Hu
Talmkui Kwiran Oynca, yuman 23,5%  dana Tyruiranmapra Tyrpu kengu. Onamnap
OpraHU3MHIATH DHIOKPUHOMNATHS KACAJUIUKIIAPH, KyMJIaJaH KOHJJIM TUa0eT CypyHKaJld
KacaJUTMK OYNTaHIUTUIaH, XOMIUIAIOPIUK MaWTH/IA sTHA XaM OFMPJIAIING, XOMUIAHUHT Xap
KaHJall KacaJulurura XxaB(uid OMKJ OYJIMIIM MYMKHH, >KymiagaH Oona Ymkacuia
pUBOXIIaHAIUTaH OnpiaMuu atenekrasra 21,4% xomapaa xaBdu oMui OynraH, mryHaaH
yajga TyFWIraH 4dakaiokiapaa 23,5% arenekrtasra cababum Oynarannauru aHukiaanau (1-
KaJBa).

1-xaaBan

Yana ea emunub myunuwi 2ypyxiapu Oyuuya 4akaioxiap ynkacu Oupaamyu

ameneKkmas xaspau omuiiapurune Kypcamaudiapu, %o0a
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Yana tyrunuim ETtunu6 Kamu
Ne | XaBpou omun TYFHJIALI
COHH % con| % |Conn %
U

1 | Aéx émm 20maH xam 63 64,3* 11 | 11,2* 74 75,5
€éxu 351aH KarTa

2 | [Ipeskiancus 28 28,6* 8 8,1* 36 36,7
3 | OHaHuHT 23 23,5*%* 5 51** 28 28,6
XOMUIAI0PIUK
nanTuaaru
nHpeKIuMsICH

4 | DHIOKPUH TATOJOTHA, 17 17,3** 4 4,1** 21 21,4
KaHUIM qualeT
5 | XoMmIaopiauKia 75 76,5** 14 | 143** | 89 90,8
00IIIKa KacaJUIMKJIap
6 | AcopariaHraH TYFpyK 28 28,6** 9,1** | 37 37,7
7 | KaroHoK CYBUHHUHT 21 21,4%** 8 [8,2***| 29 29,6

MEKOHUITA alJIaHUIINA

(o]

8 | Yama Tyruauim 52 53,1*%** 0 0 52 53,1

9 ﬁ}”lﬂ;[OHlHHHF OapBaKT 14 14,3*** 5 |51***| 19 19,4
1207000071

10 | Tyrpykua oom-Mus 38 38,8*** 8 |8,1***| 46 46,9
YKapoXaTJaHUIIN

11 | bonanma I0paK 13 13,3*** 4 | 4,0%** | 17 17,3
HYKCOHJIapH
MaBXYUTATH

Nnoma: * - p <0,05; **-p<0,01; ***-p<0,001

XOMUIAIOPJIMK JaBpHUIa OHA OpPraHU3MHJAa MaBXKYJ Xap XWI OSKCTpareHUTal
KacaJUTMKIIAp, >KyMJiaJaH Opak-TOMHUP, MEbJa-U4aK, HEpPB THU3UMH, IMEII00-TaHOCUII
KacaJUTMKJIap xaM 0oJjia Yrkacuaa areleKkTa3 MaToJOTUSICUHUHT PUBOKIIAHUIINAA XaB(iu
omMmwin OynmuO XucoOjaHaAW, >KyMiallaH OW3HHHT MaTepuaJuMu3/ia SKCTpareHUTal
Kacayuikiap ymymui xonaa 90,8% na yupanu, ynapaan 76,5% yana Tyruiarasiapra TyFpu
Kenau.. Ymoly, Ou3 Myxokama Kuja€Tran XaB(ui OMWJUIAPHUHT akcapusTh OUTTa OHa
OpraHu3MHIA KYIIUIUO Kenaau, HaTHKazla TYFPYK jKapa€Hu acopariiaHaau, Oy aca 0oia
Hadac TuzuMua Hadac Oy3WIMIIM CHHIPOMH PUBOXKJIAHUIIUTA OJIUO KEIUIIH MYMKHH,
OM3HUHT MaTepuaiuMM3/a TYFPYKHUHT acopatianuiiu 37,7% xoyapaa, 4aia TYFUIIHII
rypyruaa 28,6% xomapaa xaBdiau oMuil 0yIu0 Xu3MaT KUJITAHIUTH aHUKJIaHIH.

XOMHUIIQZIOPIapHUHT aMHUOH OYIUIMFUAA TYTUIAHAIUTaH KAaFOHOK CYBUHUHT
MUKJIOPH Kynaiica €ku yHra nHdexknus Kyumimo, MEKOHUITa ailllaHca XOMUJIaHUHT Hadac
Hymiapura TyIIMIOIM MYMKAH Ba ymkana Hadac Oy3WIHMIIM COHIPOMHUHH, XKymJlaJaH
OupnaM4u aTejeKTa3 PUBOKIAHTUPUIIN MYMKHH. BU3HUHT Marepuanumusziga xamu 29
xoJataa, ipHU 29,6%1a aTenexras puBoKIaHUIIHUra XaBum oMUl cudarria aHUKIaHTaH
Oynca, yHIIaH yaja TyFUJITaH YaKaJIOKJap/aa aTelekTas puBoxuianummra 21,4% xoimnapna,
Konran 8,2% erwnu0 TyFWITaHJIapra aTeeKTa3 PUBOKJIAHUIIHNIa XaBuu oMu OVino
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xu3Mar Kuirad. Opranu3Muja 3KCTpareHuTald KacaJUTMKIAp KYm OYiraH, akyulepiuk
AHAEMHE3W OFUpJIALIraH XOMWIAI0p OHAIapja MyJaAoll Y3 BaKTHIAH OJIAWH >KOWHJIaH
KYUMIIM MYMKHH Ba OFHp acopaTiap pPHUBOXJIAHUIINIA ONUO Kedaau. bBu3HUHT
MaTepuaIuMu3a OupIaMyun aTeseKTa3 aHUKJIaHTaH YyakaiokjaapHuHr 19,4% Oy maTomorus
aHUKJIaHW, yJaapHUHT 14,3% yana Tyrunrannapra Tyrpu kenau (1-xagan). AKcapusT
oNMMIIap TabKUAJIAIINYa YaKaloKIapia OupaaMun aTelekTa3 pUBOKIAHUITUHUHT XaBhIu
OMHWJUUIApU Opacuaa Kym ydpalauraniapuian Oupu OOl MHUSHHUHT >KapOXaTIaHHUIIIH,
HaTWXkaja Hadac MapKa3sMHUHT IIMKACTJIAHMIIM OeBocuTa YTKUp Hadac Oy3WIHILIU
CUHJPOMHUTa, KyMJIaJlaH OupiamMuu aTeieKTasra oaub kenaau. bBUBHUHT MaTepuamuMu3ia
oo mMust xapoxatianuid 46,9% xosaTiapaa aHUKJIaHraH OYiIuO, yJIapHUHT aKCapUsITH
yaja TyFWITaH 4YaKaJloKJapra Tyrpu keiaau. Anbartra, OupiiaMuu aTeleKTa3HUHT XaBQiu
oMmwu cudatua XOMIIaaa TyFMa HYKCOHJIAPHUHT PUBOXIIAHUIIIM, KyMJIalaH I0paKHUHT
Xap XU KYpUHUIIIATH HYKCOHIapHy YTKaja KOH aillaHUIIUHYA 0y310, alIbBEOJIsIp TYKUMa1a
OMpIaM4M aTeaeKTa3 PpUBOKIAHUIIUTA 0JIUO Keniau. BUSHUHT MaTepraiuMu3a, XaM Jyasna,
XaM eTWIMO TYFWITaH YakKajOKJIap[a PUBOXKIIAHTAH OMpJaMYM aTEJNEeKTa3HUHT XaB(iu
omuu cudaruna 17,3% xoinapaa opak TyFMa HYKCOHJIapU aHUKJIaHraH, ynapaan 13,3%
yaja TyFUJIraHIapra TyFpy KeJIaiau.

XyJsoca

SHru TyFUITaH YakajdoKJIap yrkacuaa OupiiaMyud aTeleKTa3 pUBOXJIAHUIIMIa OHa
KACAJUTUKIIAPUIaH MPEIKIAMIICHSL, HTHPEKIIMOH KacaJUTMKIIap, SHAOKPUH MATOJIOTUS Ba Xap
XHWJI 9KCTpareHuTal KacaJuluKiap, Xamaa TyFpyK *apa€Hura OOFJIMK acopatiap Xap XWi
napaxanaa xaB(hau oMU OYJIUIINA aHUKJIAH/IH.

XaBhau omun cudaruga oHaHnwHT €mu 207aH Kam €KW 357aH IOKOpU OYJIHINH,
IpEdKJIaMIICUsl, MHQEKIUOH KAaCAJUIMKIAp, TYFPYK >KapaHUHMHI acopariy KE4MIlH,
OonaHMHr OOII Ba MHUS KApOXATJIAHUIIM Ba TyFMa HYKCOHJIAp IOKOPH Japa)kajluru
AHUKJIAHU.

VIkaHMHT GUpIAMUM aTeTeKTa3! aKCAPUAT XOJIUIPa Yaa TyFHIITaHIap/a yUpanii Ba
xaB(am omun cudatuia aHUKIAHTaH KACAJUIMKIAPHUHI PUBOXKIIAHMII KYpCATIHMYM XaMm
IOKOpY JapakaJainuru Ky3aTHIIIu.
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RECURRENT DIFFERENTIATED THYROID CANCER (REVIEW
ARTICLE)
Xafizova D.A., Nasirova X.K.
Tashkent State Medical University, Tashkent,Uzbekistan

Resume

Despite high prevalence of malignancy of the thyroid, recurrent thyroid cancer
remains a poorly understood entity. This paper aims to consolidate research and literature
specifically on recurrent disease by discussing its epidemiology, genetics, surveillance,
treatment and outcomes. Mutations in the BRAF and RET genes predispose to recurrent
disease. Currently utilized surveillance methods include thyroglobulin monitoring,
radioiodine body scanning, PET/CT, and neck ultrasound. Surgical reoperation is optimal
treatment of choice. Long term outcomes still remain poorly described.

Keywords: Thyroid cancer; Recurrent differentiated thyroid cancer; ultrasound,
PET-CT.

Pe3rome

HGCMOTpH Ha BBICOKYIO PAaCIIPOCTPAHCHHOCTDL 3JIOKAQYCCTBCHHBIX HOBOO6paSOBaHI/II71
INIMTOBUTHOM  JKEJIE3bl, PEUUIUBUPYIOIIMN paK I[IUTOBUAHOM JKEJIE3bl OCTAETCS
Majou3ydyeHHbIM (eHoMeHoM. JlanHas paboTa HampaBiieHa Ha KOHCOJUAAIUIO
UCCJIEIOBAHUM W JINTEPATYPhl, MOCBAIICHHBIX PEIUANBUPYIOMIEMY 3a00JIEBAHHIO, ITyTEM
O6cy>KI(eHI/I$I €ro JSIuaACMHUOJIOTUH, I'CHCTHKH, Ha6JIIO)1€HI/I§I, JICUCHUA W PE3YJIbTATOB.
Myranuu B renax BRAF u RET npenpacmnonaraior k peruanBupyomum 3adoineBanusM. B
HacCToAmeC BpCMA HCIIOJIB3YIOTCA MCTOIBI Ha6J'IIOI[eHI/I$I, TaKMC KaK MOHHUTOPHHI
TUPEOrJI00yIMHOB, PAaTUOMOHBIN ckaHupoBanue opranusma, [IOT/KT u VY3U mewn.
Xupyprudeckas peorneparius - OnTuMalibHOe JiedeHUe BbIOopa. J{orocpoyHbie pe3yIbTaThl
MO-IPEeXXHEMY CJ1a00 OTTUCAHBI.

KitoueBbie ClOB: pak IIUTOBUIHON »Keje3bl; peuuauBHas AuddepeHuupoBaHHas
paka [uTOBUAHAS XKene3a; yapTpa3Byk; [IDT-KT.

Pe3rome
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KasnkoHcMMOH 0€3 MaTMrHU3aTCUSICUHUHT FOKOPH TapKAJIMIIUTa Kapamai, Takpopui

KAJIKOHCUMOH 0€3 capaTOHU KaM YpraHwiraH Ty3uwiMa Oynaubd xonmokaa. Ymly Makosa
SIUJIEMHUOJIOTHS, TEHETUKA, Ky3aTyB, JABOJIAII BAa HATHKAJIAPHU MyXOKaMa KWJIHII OPKaJIN
alfHaH KaWTaJlaHyBUM KacayUIMK OYinda TaJKUKOTJIAp Ba ala0bUETIapHU OHpIAIITHPUINTa
kapatwirad. BRAF Ba RET rennapupmarm myranusiap KaCaJUIMKHUHI KaWTalaHWILINWIa
MOWWJUIMK TYFAAPAAH. XO3UPTH BaKTAa KyJUIAHWIAJAUTaH Ky3aTyB ycCyJulapura
TUPEOTJIOOYJIMH MOHMTOPUHTHY, TaHaHu paauoén ckanepnam, I[IET/KT Ba 6Vitun
YIABTPATOBYII TEKIIUPYBHU KUPaAIU. XUPYPrUK KaWTa ONepaus KUIMI ONTUMAN JaBOJIAL
yCyJiu XucoOnaHaau. ¥Y30K My IaT/Id HaTHXKalap Xaiu XxaM EMOH TaCBUPJIAHTaH.

Kanurt cy3nap: kankoHCUMOH 6€3 capaToHM; KalTalanyBuu quddepeHnnanusiianral

KAJIKOHCUMOH 0e3 capatonu; ynbTparoBy; [IET-KT.

Thyroid cancer is the most common endocrine malignancy. In 2020 there were 44,670
new cases and 1,690 deaths from all thyroid cancers [1]. Between 5-15% of all thyroid
nodules are discovered to be malignant. Thyroid follicular epithelial cells give rise to
follicular carcinomas, hurthle cell carcinoma, papillary carcinoma, and less often,
undifferentiated carcinomas such as anaplastic or poorly differentiated carcinoma [2].
Ninety percent of thyroid cancers are of the differentiated types, papillary or follicular [3],
while less than 5% are anaplastic. Often, recurrent disease retains identical histological
characteristics as the primary malignancy, but also may recur with a less differentiated
histology. Literature exists on rates of recurrence but it is limited and dated. Published rates
range from a 5-25% recurrence rate in papillary cancer and 25-61% for various stages of
follicular carcinoma [2,4]. A further confounding issue is that most published literature
lumps both persistent and recurrent disease as a single entity despite these being entirely
distinct forms of disease.

Risk factors and prognostic criteria for recurrent thyroid cancer differ from those of
primary disease. Survival in primary well differentiated thyroid cancer is inversely related
to both patient age and tumor size [8,9]. Studies have shown that only extrathyroidal
extension either via surgical pathology or lymph node involvement at the time of resection
is actually a risk factor for developing recurrent disease [10]. Gender was not determined to

e
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be a significant factor for recurrence in this study [11,12]. While there is no definitive

answer on the effect of nodal metastasis on survival, it is generally agreed that nodal
involvement increases rates of recurrent disease [13].

Tuttle et al devised a recurrence risk stratification scheme for patients with thyroid
cancer. Low risk patients are defined as individuals at any age with PTC and primary tumor
size of < 1 cm without lymph node involvement. Intermediate risk patients are between 20
- 60 years of age with PTC with extrathyroid or vascular extension. The primary tumor size
of must be between 1 and 4 cm with or without lymph node involvement. High risk patients
are classified as < 20 or > 60 years old with variants other than PTC or gross extrathyroid
extension or vascular invasion. These patients have a primary tumor size of > 4 cm and are
positive for lymph node involvement [14,15].

Mutations and Recurrent Thyroid Cancer

BRAF mutations and RET/PTC rearrangements are often found in papillary thyroid
carcinomas. Rarely, BRAF mutations can initially be absent in primary disease but then
occur in the process of PTC recurrence [16]. Recurrence is more likely in the presence of a
BRAF mutation and some authors suggest total thyroidectomy if FNA genetic analysis are
positive for such [17-21]. BRAF mutated PTC was associated with at 23% recurrence rate
in one study as compared to 9% in PTC without BRAF mutation [22]. In another
examination of 54 cases of recurrent PTC, BRAF mutations were detected in 77.8% of cases.
Only 16.7% of these cases exhibited RET/PTC rearrangement. Both mutations were
simultaneously present in 9.3% of patients with recurrent disease, a much higher percentage
than the prevalence of dual mutations in primary disease. These findings support the idea
that BRAF mutations, as well as dual mutations, are significantly associated with recurrent
papillary thyroid carcinoma [23]. A BRAF V600E mutation in patients older than 65 with
papillary thyroid cancer has been associated with a higher incidence of recurrence than in
younger patients (10% and 2%, respectively). This mutation itself also predisposed to
recurrence in 13% of cases as compared to 2% of BRAF negative patients [24]. BRAF
mutations may also be associated with recurrent disease lacking radioiodine avidity [16].
Cradic et al developed a PCR-based blood test to detect BRAF mutations. This technique
may be useful for detecting recurrence of PTC although this has not yet been validated [18].

e
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Both VEGF and VEGF-C (a lymphangiogenic factor) are elevated in cases of

recurrent papillary thyroid carcinoma and, like in other cancers, are proposed to play a role
here in growth, metastasis and recurrence [25]. Papillary thyroid carcinomas with recurrence
appearing in the contralateral lobe expressed identical genetic mutations in both the primary
and recurring tumor. This suggests that local metastasis plays an important role in recurrent
disease [26].

Far less is described about the role of genetics in recurrent follicular thyroid cancer.
Primary disease is usually associated with a mutation in either RAS or in PAX8/PPAR y
[20].

Surveillance and Diagnosis

The 2019 ATA Guidelines define absence of persistent tumor as an undetectable
serum Tg and negative imaging studies post-thyroidectomy or near-total thyroidectomy with
remnant ablation [3]. One study showed that cases of multicentric papillary thyroid
carcinoma that exhibited disease recurrence were diagnosed within one year post
thyroidectomy 52.9% of the time [14]. Recurrent thyroid cancer typically appears with
metastatic disease in the cervical lymph nodes (85%), with 32% having thyroid bed
recurrence and 12% having distant metastasis [27].

The two methods to detect recurrence or metastasis are by measurement of serum
thyroglobulin (Tg) or by 1-131 whole body scans (WBS). Certain patients test negative for
serum Tg but are 1-131 WBS positive despite the higher sensitivity of serum Tg. Patients
with this paradoxical finding were more likely to have local disease recurrence or metastasis,
and thus it is recommended that patients receive an iodine WBS post-ablation therapy
regardless of postoperative serum Tg [28]. Serum Tg may not be an adequate test to predict
recurrent disease [9] although a stimulated Tg may be more useful for this purpose [29].

One study examined patients deemed disease free after thyroidectomy and
radioiodine ablation and who were taking levothyroxine. They were challenged with
recombinant human TSH (rhTSH) and stratified into 3 groups based on their measured
thyroglobulin (Tg) response. Rates of cancer recurrence were measured amongst these
groups and it was found that those with higher rhTSH stimulated thyroglobulin levels
exhibited more recurrence. Challenged Tg values of 2.5 ng/mL or higher predicted
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recurrence with sensitivity and specificity of 80 and 97 respectively [30]. Patients who are

post-thyroidectomy with ablation may have undetectable stimulated thyroglobulin levels. A
marker of recurrent thyroid cancer may be a previously undetectable thyroglobulin level
which has become measurable again. Nascimento et al showed that repeating TSH-Tg
measurements 6 - 18 months post surgery in patients with undetectable postoperative
stimulated Tg does not yield information on recurrence [11].

The presence of Anti-thyroglobulin antibody (TgAb) further complicates serum Tg
measurements as a screening tool for recurrence. The presence of TgAb is higher in patients
with differentiated thyroid cancer than in the general population and thus may cause falsely
lowered measured Tg concentration. TgAb levels should be measured especially in patients
with initially undetectable serum Tg values post surgery and ablation. Downward trending
serial TgAb measurements are a marker of good prognosis and conversely an increasing
trend raises the risk of recurrence. Taken together, values of 4.45 ng/mL and 27.81 U/mL
for Tg and TgAb respectively were found to be significantly more sensitive and just as
specific for detecting recurrence as single Tg measurements (Sensitivity increased from
52.5% to 78.3%, whereas specificity decreased from 91.7% to 90%) [31].

Imaging modalities such as neck ultrasound, CT, MRI, and FDG-PET have all been
evaluated as tools in the detection of thyroid cancer recurrence. Neck ultrasound, according
to the 2009 American Thyroid Association guidelines, should be used to survey the thyroid
bed and cervical lymph node compartments at 6 - 12 months and beyond. Neck US is now
a preferred detection modality along with serum Tg over diagnostic whole body scanning
(DxWBS) [3]. Neck US is able to detect both differentiated and undifferentiated (not
typically radioiodine avid) thyroid cancers, whereas DxXWBS detects only radioiodine avid
cancers [32]. DxXWBS can be performed after 3 weeks of thyroid hormone therapy
withdrawal [31].

Patients with intermediate or high recurrence risk may benefit from DxWBS 6 - 12
months after ablative therapy. Isotopes such as 1-123 or 1-131 should be used to perform
DxWBS. DxWBS is not indicated in patients on thyroid hormone replacement with
undetectable serum Tg and TgAb, and an unrevealing neck ultrasound [3]. Administration
of a diagnostic 1-131 dose may cause thyroid stunning and a therapeutic follow-up dose of

e



TIBBIYOT AKADEMIYASI

9-SON 1-JILD SENTABR - 2025 1-QISM
[-131 will not be adequately absorbed for proper imaging. 1-123 imaging is of better quality

but its greater expense and short half life makes its usage more difficult [32].

Some differentiated thyroid cancers may lose their ability to take up radioactive
iodine, but concurrently begin taking up more FDG (2-Deoxy-2(18F)-fluoro-D-glucose).
This “flip-flop” phenomenon is taken advantage of by FDG-PET scanning in Tg positive
yet WBS and ultrasound negative recurrence [30]. Sensitivities of PET and PET-CT in the
detection of recurrent PTC were calculated to be 77-85% and 82-84% in a meta-analysis
[29]. Choi et al calculated the sensitivity and specificity of PET scanning to be 56.6 and
52.2% in detection of recurrent PTC in a series of 76 cases [32]. PET scanning is not
effective as a first line diagnostic for detection of recurrent disease, but there may be a yet
to be defined role for concurrent WBS and PET scans [27].

Ultrasound-guided fine needle aspiration (US-FNA) is a safe and effective tool to
diagnose and characterize recurrence of DTC [30]. Examination of the thyroid bed and the
internal jugular chain lymph nodes should be conducted, and when suspicious of an
aggressive recurrence, examination should extend to the supraclavicular, lateral cervical and
submandibular lymph nodes. Inferior pretracheal lymph nodes should be scanned in patients
who had isthmic or lower pole cancer [26]. Some research has demonstrated a 27%
recurrence rate of DTC diagnosed by US-FNA and these recurrences were associated with
elevated Tg levels as well as with ultrasound abnormalities such as irregular margins or non-
ovid lesion shape. This modality may be less useful in patients without such characteristics
[27]. The drawback of ultrasound is that it inadequately visualizes the paravertebral,
retrotracheal and retropharyngeal regions as well as nodal chains close to the skull.
Fortunately most recurrence does not present in these areas [25].

Tuttle et Al recommend different postoperative surveillance for each of his risk strata
for the first 1 - 2 years post treatment. Low risk patients should have suppressed Tg
measured every 6 months and a neck ultrasound yearly for two years. These patients do not
need stimulated Tg measured, nor do they need DxWBS [18], MRI/CT or FDG-PET.
Intermediate risk patients need a suppressed Tg measured every 6 months and a stimulated
Tg measured 12 - 24 months after treatment. They should undergo neck US yearly for 2
years and should receive radioactive iodine (RAI) DxXWBS at 12 - 24 months. They do not

e

N



TIBBIYOT AKADEMIYASI

9-SON 1-JILD SENTABR - 2025 1-QISM
require MRI/CT, or FDG-PET. High risk patients should receive the same surveillance as

intermediate risk patients with the addition of cross sectional imaging such as CT/MRI if
their Tg measurements are elevated or if there is clinical suspicion. Furthermore, they should
receive FDG-PET scanning if a Tg measurement is elevated but their RAI DxXWBS is
negative [15].

Treatment Modalities

Surgical therapy is widely regarded as definitive treatment for recurrent thyroid
carcinoma. Central compartment dissection for recurrent PTC, while carrying an increased
risk for hypoparathyroidism and recurrent laryngeal nerve injury, remains the treatment
modality of choice for regional recurrent or metastatic disease [13]. Central neck dissection
entails removal of all soft tissues in level VI and VII neck compartments in a patient who
previously underwent thyroidectomy or central lymph node dissection. It is recommended
to obtain cross sectional imaging such as CT or PET-CT for operative planning because
physical examination and ultrasound can miss pathological mediastinal lymphadenopathy
[10]. Recurrent laryngeal nerve identification and monitoring as well as retention of
parathyroid gland vascular pedicles reduce reoperative morbidity in central compartment
dissection [31] although the risk of nerve injury is greater in reoperation than primary
surgery. Early visual identification of the nerve is of utmost importance and is the gold
standard measure to prevent nerve injury in both primary surgery and reoperation.
Preoperative laryngoscopy should be performed to evaluate for RLN injury as this may
influence the operative approach [20]. Intraoperative nerve monitoring may be particularly
helpful in revision surgery [31]. It is particularly important that all fibroadipose tissue
posterior to the strap muscles be removed in central compartment reoperation because this
tissue contains paratracheal lymph nodes which may harbor cancer [32].

Recurrence in a remnant thyroid is far more often operable than recurrence within the
thyroid bed. Reoperation should be done through the prior operative site and efforts to
should be undertaken to maintain as much of the anatomy undisrupted, despite the presence
of fibrosis and scar tissue from the previous surgery. ldentification of the recurrent laryngeal
nerve is of utmost importance and may be difficult intraoperatively without the use of nerve
monitoring devices due to the possibility that the nerve is encased in fibrotic tissue.
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Dissection along the carotid artery inferiorly may allow access to undisrupted tissue planes

and may assist in locating and identifying the nerve. The dissection should include all
remnant lymphatic tissue from the trachea to the carotid artery. The superior and inferior
borders of the dissection should extend from the cricoids to the superior edge of the clavicle.
Picking out individual lymph nodes which appear diseased is highly discouraged. Due to
the fibrosis and scarring, intraoperative ultrasound can be very useful for identifying disease
<20 mm [14].

Preservation of the inferior thyroid artery is recommended as it reduces parathyroid
devascularization. Due to increased scar tissue and fibrosis, liberal frozen section pathology
should be utilized to ensure that parathyroid glands are not inadvertently removed [23].
Patients with low intact serum PTH are associated with postoperative hypocalcemia [25].
Reoperative central lymph node dissections (CLND) were found to have a lower rate of
transient postoperative hypocalcemia as compared to initial dissections. Inadvertent removal
of parathyroid tissue is common in reoperation but is not associated with postoperative
hypoparathyroidism [17]. No comparison has yet been done of the risk of transient or
permanent hypoparathyroidism post lateral versus central compartment dissection. The role
of prophylatic CLND for unenlarged central compartment nodes remains controversial due
to operative risks [4]. Most importantly, reoperation is effective at treating recurrent disease
[19].

Recurrence in the lateral neck discovered by US should be further evaluated with
FNA to identify regional metastasis. Recurrent disease most often occurs in levels I1-V
involving the transverse cervical and spinal accessory lymph nodes [28]. Lateral
compartment dissection carries its own set of complications, which include thoracic duct
injury, internal jugular vein injury, carotid artery damage, spinal accessory nerve damage
and brachial plexus injury, among others [19]. Nononcologic structures such as the jugular
vein, spinal accessory nerve, and sternocleidomastoid should be retained unless directly
invaded by tumor recurrence. Lymph node resection should include the highest affected
node along with its drainage basin inferiorly. Again, selection of individual diseased lymph
nodes is discouraged in lateral dissection and proper technique is to remove an entire nodal
basin [24].
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Central or lateral lymph node dissection (LND) for recurrent PTC may result in cure

(defined as total or near total Tg reduction) in 72% of cases [30]. There is no difference in
the rate of central versus lateral recurrence after a primary or reoperative central lymph node
dissection [4]. Critics of the trend towards prophylactic neck dissection put forth that
extrathyroidal extension (ETE) and lymphovascular invasion are independent predictors of
regional recurrence and may be of little benefit to patients without these findings. In those
with gross ETE there may be an additional role for contralateral central compartment
dissection as well as dissection of ipsilateral level 11l and IV [11].

Radioguidance is emerging as a tool in revision thyroid surgery that can be
particularly useful after normal anatomy has been disrupted or there has been incomplete
resection of tissues. As most recurrent disease is not iodine avid, radiopharmaceuticals such
as ¥MTc sestamibi or *®F-FDG can be used to tag remnant tissues in difficult or previously
undetected locations [22].

Aggressive histological variant cancers should have surgical treatment followed up
with radioiodine ablation. Ablation does not need to be implemented in patients
postoperatively when their measured Tg is undetectable and they have a normal neck
ultrasound [11]. Ablation may be less effective in PET positive lesions as they often have
reduced ability to take up radioiodine [26].

External beam radiation can be used on non-radioiodine avid tumors, painful bony
metastasis, and tumors in regions that may cause significant anatomic complications but
cannot be surgically treated. Recurrence is more often treated with radiation, particularly
when there is extracapsular extension from the remnant thyroid [14].

Outcomes and Conclusions

Life expectancy for persistent disease is dependent on tumor characteristics, but has
been shown to be only 60% that of the general population [3]. Roughly half of all patients
with recurrent thyroid cancer will eventually die from disease [13]. Cancer-related mortality
from multicentric recurrent papillary thyroid carcinoma was found to be 27.8% in one study
[14]. An older study by Rossi et al puts forth treatment success rates at 73% for patients
with nodal recurrence, 53% for local recurrences, and only 27% for distant recurrences [7].

Extrathyroidal extension may be a negative prognostic factor in survival of recurrent
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papillary cancer [10]. Thorough resection of primary disease decreases the risks of

recurrence and secondarily decreases the risk of death from recurrent disease. Recurrence
in the remnant thyroid or subcutaneous tissue has better outcomes than recurrence in the
thyroid bed or surrounding tissue [14]. Primary disease staged T1-T3 has excellent 5, 10,
and 15 year survival rates (96%, 93%, 87% respectively). Both T4 and distant disease have
increasingly worsened survivability [24]. Despite this handful of studies, there is no
definitive answer yet on the long-term survivability of recurrent differentiated thyroid
cancer.
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MUNDARIJA
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