OPUTUHAJIbHBIE UCCNEOOBAHUA

BJIUAHUE MOAEJIbHOU UTEPATUBHON PEKOHCTPYKLUU

HA KAYECTBO U30OBPAXKEHUA NMPU CTAHOAPTHON

N HU3KOA03HON KOMIMbIOTEPHOU TOMOIPA®N OPFAHOB
rPYAHOW KNETKWU. SKCNEPUMEHTAJIbHOE UCCNEQOBAHUE

A.10. Cununn' 2, U.C. py3aes?®, C.MN. Mopo3oB?

! KnuHnyeckunin rocnutanb Ha Slyse, Mocksa, Poccuiickas ®egepaums

2 Hay4HO-NpakTN4eCcKnii KNIMHUYECKNIA LLEHTP AMarHOCTUKY U TENEMeOULMHCKIX TEXHoMoruin [lenaprameHTa 3gpaBooxXpaHeHust
ropopa Mocksbl, MockBa, Poccuiickas ®egepauys

3 HaumoHanbHbIi MEAVLMHCKUIA UCCIEA0BaTENbCKUI LEHTP XUpypruvm umenn A.B. BulHeBckoro,
Mocksa, Poccuinckas ®egepauns

O6ocHoBaHue. OgHVIM U3 HarpaBeHW CHYIKEHWUS] [03bl 00JyH4eHUS] NPy KOMIbIOTEPHOW TOMOrpa-
¢pun (KT) aBasieTcs COBEPLLUEHCTBOBAHUE asirOPUTMOB PEKOHCTPYKUuU u3obpaxxeHuin. [locnegHum
MPensIoKeHneM rpomn3BoanTee TOMorpagoB SBASETCS MOZEbHash UTepaTvBHasi PEKOHCTPYKUMS
(MUIP). Uenb nccnegoBaHnsi — CpaBHUTb Ka4€CTBO BU3yaan3aLuy CTPYKTYP OpraHoOB rpyaHON KIETKU
M gokasatb 3¢(h(heKTUBHOCTb HU3KOLO30BOIro npoToKoa rpu ripumeHeHun MUP. Metogel. [NposegeHo
CKaHUpoOBaHWe KanbpoBOYHOro ¢haHTOMa C MOAYJEM MPOCTPAHCTBEHHOrO Pa3peLLueHnss U aHTporio-
MOPGHOro ¢haHTOMa BEPXHEN YacTu Tesia B3POC/IOro YeaoBeKa C oYaramMmy pas/inyHow niaoTHOCTY B Jier-
Kux Ha AByx KT-Tomorpacghax pa3Hbix rnpou3BoauTeser no npoToKoay co ctaHgapTHow goson (CAKT)
C asiropuTMamu rmbpugHon ntepatnBHo pekoHCTpykumn (TVIP) naobparkeHuii i MUP v Hu3kogo3Homy
npotokony (HAKT) n anroputmom MUP. Ka4eCcTBO nosyYeHHbIX n300pa>keHuii OLeHNBasIoCh ro caeay-
rowmm napameTtpam: wym (SD), cooTHoweHne kKoHTpacT-LwymMm (CNR), npocTpaHCTBEHHOE pa3peLLeHne
u BU3yanusauyms 1erodyHbix o4aroB. [Jo3y obsyHeHUs paccyuTbiBav Mo faHHbIM ToMorpadga, gaHHbIM
VHAVBUAYaIbHbIX JO3VIMETPOB, Pa3MeLLEeHHbIX Ha aHTPOMOMOPHOM haHTOME, 1 C MOMOLLbIO JO3UMET-
pudeckoro ¢haHToma. Pesynbtatel. CpegHee 3HadyeHne SD coctaBuno 11,5; 24,4 n 21,6; CNR — 85,47;
40,6 n 45,6; npocTpaHCTBEHHOE paspeLueHue 2 Mm; 2 MM 1 3 mm ripy CAKT ¢ MUP, CAKT ¢ TMP v HOKT
¢ MUP cooTBeTCTBEHHO. BusyanusaLms 1ero4HbIX o4aroB ocTaBasiachk npeBOCX0AHOM BO BCEX CrlyHasix.
Lo3za obnyyenus npu CLAKT coctasuna 2,7, npyu HOKT — 0,67 m3B. CHuxeHne [03bl 06/1y4eHs1 Oblio
rMOATBEPXAEHO AaHHbIMU [O3UMETPOB. AHaIOMMYHbIE PE3Y/IbTaThl 0J1y4EHb! MNPy MOBTOPEHUN SKCre-
pyMeHTa Ha BTOpoM Tomorpadghe. 3aknrodernue. lNpumeHeHne MVIP no3BonT CHU3UTb 403y 00/1yHeHUs
rnpu KT opraHoB rpyaHov KIETK 6€e3 noTepy Ka4ecTBa BU3yaan3almu.

KnroueBbie ciioBa: HU3KOLO3Hasi KOMIbIOTEPHAs TOMOrpagusi, MogesibHas NTepaTuBHasi PEKOHCTPYK-
UuSi, opraHbl rpyaHow KAeTKY, ¢haHTOM.

(Qns yntuposanns: Cvnvn AlO., Tpysges W.C., Moposos C.. BnusHne mogensHON ntepatuBHOM
PEKOHCTPYKLMM Ha Ka4eCTBO M300pakeHns mpv CTaHOapTHOW M HW3KOAO3HOW KOMMbIOTEPHOI TO-
Morpadumn OpraHoB rpygHON KNeTKW. DKCrnepuMeHTalbHoe nccnepgosaHue. KamHudeckas rnpakTuka.
2020;11(4):49-54. doi: 10.17816/clinpract34900)

OBOCHOBAHUE

KomnbtoTepHas Tomorpadgusa (KT) opraHoB rpyga-
HOW KNEeTKN SABNSETCS OOHMM U3 caMblX pacrnpocTpa-
HeHHbIX UcCnepgoBaHuii Gnarogapsi NPeBOCXOAHOMY
Ka4yecTBy OTOOpPaXKeHUs NIeroYHbIX CTPYKTYpP. B 3aBu-
CYMOCTW OT KOMMJIEKLMM nauueHTa gosa obnydeHus
npu ctaHgapTHon KT opraHoB rpyAHON KNETKN MOXET
cocTaBnsaTb Ao 8 m3B (MunanameepT) [1].

CyLLEeCTBYET HECKOJSIbKO METOAMK CHVKEHUS Jly-
4yeBoW Harpyskum npu KT-nccnepgosaHun. Hambonee
NPOCTLIM CMOCOBOM SABASETCS CHUXKEHNE SHEPTrun —

Hanps>KeHNs UM CUMbl TOKa, MOAABAEMbIX Ha PEHT-
reHOBCKY0 TPy6Ky. OfHako yMeHblueHve [o3bl 06ny-
YeHNs1 HEM36EXXHO BedeT K yBeMYeHMIO LndpoBOro
wyma. Ona 6opbbbl ¢ HUM 6bina paspaboTaHa Tex-
HVYKa WUTEePaTUBHbLIX PEKOHCTPYKUUIA CbIPbIX AaHHbIX,
NMOCNELHNM MOKOJIEHNEM KOTOPbIX ABMASETCA MOAESb-
Has uTepatuBHas pekoHcTpykuus (MUP), obnagato-
Las HaUMEHbLLE YyBCTBUTENIbHOCTLIO K MOSBEHUIO
LMhpOBOro LWyma Npu CHUXXKeHUU cunbl Toka [2]. Cama
TexHonorns MUP He CHuXXaeT nyyeByto Harpysky, HO
NMOMOraeT COXpaHATb KavyecTBO W300paxkeHus npu
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HU3KNX [03ax 00NyYeHNs 3a CHET yCTPaHeHNs L po-
BOro wyma. lNpepwecTsyowme NCCnenoBaHns noka-
3a/1 BOSMOXHOCTb CHVXEHUSA Jly4eBOW Harpysku Ao
<1 M3B C coxpaHeHneM OUarHOCTMYECKOro KayecTsa
NoNy4YeHHbIX N3o6paxkeHuni [3, 4].

Lienb nccnepoBaHus — CpaBHNTb Ka4e€CTBO BU3Y-
anusauuy CTPYKTYp OPraHoB rpyaHON KNETKN U AoKa-
3aTb 9h(PEKTUBHOCTb HN3KOLO30BOrO NPOTOKOA NpK
NPYMEHEHUN NTEPATUBHON MOLENBHON PEKOHCTPYKLNN.

METOAbI

YcnoBus npoBegeHus

ViccnegoBaHue BbINOSIHEHO Ha 6a3e oTAeneHnn ny-
yeBol guarHocTukn OO0 «KnuHunyeckuin Tocnutanb
Ha Ayse» 1 [ocynapcTBEHHOr0 6I0OKETHOrO yypexae-
HUA 34paBooxpaHeHnss MockoBckol obnactu «XKy-
KOBCKasi ropofckas KiamHudeckas 6onbHuua» (FBY3
MO «Kykosckas 'KB»).

OPUTNHAJIbHBIE UCCNTEAOBAHUA

OnucaHne TEXHUKN UTepaTUBHbIX

PEKOHCTPYKLUUii

ViccnepgoBaHue BbINONHANOCL Ha AByx KT-Tomo-
rpadax:

1) KT-romorpad Philips, Huoepnangpi;

2) KT-romorpad Siemens, lepmanusi.

[MpoBeneHo uccnepoBaHne OOHOBPEMEHHO [ABYX
dhaHTOMOB:

1) kanubposo4yHoro daHTtoma Philips Phantom
Head (Philips, Hugepnangpl) ¢ Hapy>XHbIM AaMeTpOM
cekuum 20 cwm;

2) aHTpornoMopdHOro aHToMa BEpPXHEel 4acTu
Tena B3pocnoro vyenoseka Multipurpose Chest Phan-
tom N1 «Lungman» (Kyoto Kagaku, SinoHus).

KannbpoBouHbIl haHTOM BKJYan B cebs Mo-
OyJb OLEHKMN NPOCTPAHCTBEHHOrO paspeLuenHns. Vc-
CnefoBaHne BbIMOSHANOCh B CTAaHOAPTHON yKnaake
aHTOMa.

THE INFLUENCE OF MODEL ITERATIVE RECONSTRUCTION
ON THE IMAGE QUALITY IN STANDARD AND LOW-DOSE
COMPUTER TOMOGRAPHY OF THE CHEST. EXPERIMENTAL STUDY

A.Yu. Silin"2, I.S. Gruzdev?, S.P. Morozov?
' Clinical Hospital on Yauza, Moscow, Russian Federation

2 Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of Moscow Health Care Departmen,

Moscow, Russian Federation

3 A.V. Vishnevsky National Medical Research Center of Surgery, Moscow, Russian Federation

Background. One of the ways to reduce the radiation dose in CT is to the image reconstruction algo-
rithms. The latest offer from CT scanner manufacturers is Model Iterative Reconstruction (MIR). Aims: to
compare the quality of visualization of the structures of the chest organs and to prove the effectiveness of
the low-dose protocol with iterative model reconstruction. Methods. A calibration phantom with a spatial
resolution module and an anthropomorphic phantom of the upper body of an adult with nodules in the
lungs were scanned using two CT scanners of different manufacturers. Two protocols were applied: the
standard dose protocol (SDCT) with the algorithms of hybrid iterative reconstruction (HIR) of images and
MIR and a low-dose protocol (LDCT) with the MIRalgorithm. The quality of the obtained images was eval-
uated by the following parameters: noise (SD), the contrast-to-noise ratio (CNR), spatial resolution and
visualization of pulmonary nodules. The radiation dose was calculated according to the scanner data, the
data of individual dosimeters placed on the anthropomorphic phantom, and using a dosimetric phantom.
Results. The average SD was 11.5; 24.4 and 21.6; CNR 85.47; 40.6 and 45.6; spatial resolution 2 mm;
2 mm and 3 mm for SDCT with MIR, SDCT with HIR and LDCT with MIR respectively. Visualization of
the pulmonary lesions remained excellent in all cases. The radiation dose in case of SDCT was 2.7, and
in case of LDCT — 0.67 mSv. The dose reduction was confirmed by the dosimeter data. Similar results
were obtained by repeating the experiment with a second scanner. Conclusions. The model iterative
reconstruction application will allow reducing the irradiatin dose during CT scanning of the chest organs

without deterioration of the visualization quality.

Keywords: low-dose computed tomography, model iterative reconstruction, chest organs, phantom.

(For citation: Silin AYu, Gruzdev IS, Morozov SP. The Influence of Model Iterative Reconstruction on
the Image Quality in Standard and Low-Dose Computer Tomography of the Chest. Experimental Study.
Journal of Clinical Practice. 2020;11(4):49-54. doi: 10.17816/clinpract34900)
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KITMHNYECKad
CI‘I DakTIKa

Puc. 1. Yknagka ¢aHTOMOB M [OO3MMETPOB: BUA
cBepxy (A) n cboky (B)

AHTponomopdHbIn aHTOM BKto4an B cebs nc-
KYCCTBEHHbIE CKeneT, Jierkne, CPepoCcTeHue, mno-
KpbITble MaTepuanom, KOTOPbIA MO CAOCOBHOCTU
nponyckatb PEHTFEHOBCKOE U3Ny4YeHne aHanorn4eH
TKaHAaM Yyenoseka, 1 o4aru pasamepamm ot 3 go 10 mm
KT-nnoTtHocTbo-800 Hounsfield Units (HU), -630 HU,
100 HU. AHTponomMopdHbIi (haHTOM YyKNnagbiBancs
B CTaHOapTHY no3uumio gns nposefeHnsa KT opra-
HOB TPYLHON KNETKU U MakCUMasbHO OIM3KO K Ka-
nmbpoBo4vHoMy haHToMy (puc. 1). BHyTpu daHTOoMa
XaoTn4HbIM 06pa3oM pacnonaranucb o4aru. B pawm-
Kax akcnepumeHTa oueHuBanucb KT-n3obpaxkeHus
OpraHoB rPyOHON KNETKU 1 BU3yannusawums o4aros rnpu
OBYX YPOBHSX NyyeBoW Harpysku: npotokon KT co

CcTaHgapTHoW fo3on obnyyeHns (COKT) n paspabo-

TaHHbIN HU3KOOO3HbIM NpoTokon (HOKT): napameTpbl

CKaHMpOBaHWs nNpeacTasneHbl B Tabn. 1. Onsa oueHKu

[O30BOIN Harpy3ku Ha )aHTOMe Ha YPOBHE CO4YJieHe-

HUS Tena 1 PYKOSTKM rpyaviHbl U psagom ¢ paHTOMOM

Ha YpoBHe 9-ro Mexxpebepbs cyieBa Ha CToJ1e KOMMbHo-

TepHOro Tomorpada pasmMeLLanicb NHANBUAYyabHble

[O3VMETPbl CUCTEMbI TEPMONIFOMUHECLEHTHON [03U-

meTpudeckon ATY-01 M (cm. puc. 1).

VMiccnegosaHne nNpoBefeHO B HECKOJSIbKO 3Tarnos,
ckaHvpoBaHve npu COKT BbINOAHANOCH NO anroput-
Mam rMbpuaHON UTepaTnBHON pekoHCTpyKuun (MTP)
n MNP, npu HOKT — Tonbko no anroputmy MUP:

1) unccneposaHve ABYX (PAHTOMOB C ABYMSi OETEKTO-
pamu Ha Tomorpade 1: NPOTOKON CKaHNPOBAHNS —
CLKT;

2) 3atem uccnefoBaHWe TOMbKO (haHTOMa OpPraHoB
rPYAHON KNETKU C OBYMSA [O3UMETPaMU: NMPOTOKON
ckaHunpoBaHus — COKT;

3) nccnepgosaHue (haHTOMOB C ABYMSI AO3MMETPaMU:
nNpoToKoN ckaHuposaHus — HAKT;

4) 3atem uccnefoBaHWe TOMbKO (haHTOMa OpPraHoB
rPYAHON KNETKU C OBYMSA [O3UMETPaMU: NMPOTOKON
ckaHuposaHua — HOKT.

5) nccnepoBaHne JO3MMETPUYECKOro aHToma (go-
3umeTp Unfors Mult-O-Meter 601 n npnbop Kom-
OuHMpoBaHHbIA Testo 622, Unfors Instrument AB,
LlIBeuusi) no cTaHOAPTHOMY 1 HU3KOLO3HOMY Mpo-
TOKOJ1y CKaHUPOBaHUS;

6) cpaBHeHWe 3HayeHuin O03bl 06y4eHus, NoJyyeH-
HbIX C AO3VMMETPOB, AO3MMETPUYECKOro aHToMa
N 0ATUYNKOB KOMMbIOTEPHOrO ToMorpada;

7) MOBTOPEHME YCNOBUI 3KCMEPVMMEHTA Ha ToMorpa-
de ppyroro npousBoguTens (tomorpad 2) (cm.
Tabn. 1);

8) cpaBHUTENbHbI aHaIN3 NOJTyYEHHbIX OAHHbIX.

Tabnmua 1
MapameTpbl KT-ckaHupoBaHus opraHoB rpyaHON KNeTKun
Tomorpad
MapameTpbl

Tomorpad 1 Tomorpad 2
Bupg npotokona HOKT COKT HOKT COKT
Muty 1,015 0,891 1,0 1,0
Bpems potauun TpybKku, ¢ 0,4 0,5 0,6 0,6

3D-mopynsauusa DoseRight 13:
M H H CARE Dose4D
OCRYTIALIS er Dose Right Index = +2 e ose

Hanpsi>xeHne Ha Tpybke, KB 100 100 110 140
Munnnamnep-cekyHgpl, MAC 20 95 15 52

Mpumeyanne. HOAKT — Hu3kasa posa obnyyerHns, COKT — ctaHpapTHas gosa obny4eHus.
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Puc. 2. KomnbloTepHo-ToMorpaguyeckne n3obpakeHns aHTponoMopgHoOro gpaHToma B JIEFOYHOM OKHE:
A — MogenbHasa ntepaTnBHas PEKOHCTPYKLMSA NPy HU3KOM o3e 0bnyyeHns; b — ctaHgapTHas kKoMnboTep-
Has Tomorpadusa ¢ MOAENbHON NTepaTUBHON PEKOHCTPYKUMEN; B — cTaHgapTHas KOMMblOTEPHas ToMorpa-
dusa ¢ rubpuaHoON NTEPaTUBHOM PEKOHCTPYKLEN.

[MonyyeHHble MeguUMHCKMe n306paxeHns oTnpas-
A1 Ha paboyylo CTaHUMO ANs NOCnenyroLlero aHa-
13a, KOTOpbIV BKOYaS:
® BU3yaslbHYK OLEHKY KayecTBa MOJTlyYeHHbIX U3006-

pakeHui;
® OLEHKY Ka4ecTBa BM3yanusauum 04aros;
® CcpaBHeHUe paspeLuaroLlen CnocOBHOCTU KOMMbHO-

TEPHbIX TOMOrpamM, MOJIYYEHHbIX MPU CKaHu-

poBaHUM MO CTaHOAPTHOMY U HU3KO[O30BOMY

MPOTOKOJly C MOMOLUBK MOAYNS OLEHKM Mpo-

CTPaAHCTBEHHOIO paspeLleHns KannbpoBOYHOIO

daHTOMa, npencTaBnsAowero cobon ToOHKME uu-

JIMHAPbI U3 CBMHLA pasnnyHbix guameTpoB. OueH-

Ka paspeLuaroLLen cnocobHOCTY NPOBOAMAACH Ny-

TeMm Bblbopa gnameTpa HauMeHbLUNX LUIVHLPOB,

KOTOpble BU3yanu3MpoBasnnCb Kak OTAeSbHble

CTPYKTYpbI;
® CcpaBHeHME NapaMeTpoB LWYM (CTaHOapTHOE OTKJI0-

HeHne, nnu Standard Deviation, SD) n cooTHowwe-

HNS1 KOHTpPacT-LWyM (contrast-to-noise ratio, CNR).

CpepHee 3HayeHve SD wnsmepsnu nytem nome-

LweHns obnactu nHTepeca (region of interest, ROI)

Kpyrnon opmbl nnowaabo 1 cm? B LEHTP Tpaxeu

Hapg ee budypkaumen Ha Tpex NocneaoBaTesbHbIX

cpesax U BblHMUCIIEHMEM CPEQHero apudgmetnye-

CKOrO NOJTyYEHHbIX 3HAYEHUI.

BobluncnerHne CNR BbInonHANoCk no opmyne:

CNR=(HU,_ .-HU__ .)/SD,
roe HUaopTa — MJOTHOCTb KPOBW B MPOCBETE aopPThbl HA
YypOBHe Oudypkauum Tpaxewu, HUTpam — MJAOTHOCTb
BO3JyXa B MPOCBETE TPaxen Ha ypoBHe Grdypkauuu.

[osy ob6nyyeHuss ¢ KOMMbIOTEPHOro Tomorpada
(Dosetomograph, D) BbIMMCNSAAN MyTEM YMHOXEHUS 3Ha-
YeHuss nokasatensi Dose Length Product, DLP) Ha
B3BeLUMBaOLWMIA KO3 DULNEHT ONS1 OPraHOB FPYAHON
KNEeTKM (coefficienttomograph, k):

D,=DLP x K.

[aHHble 003bl 06/y4eHUss C UHAMBMAYaNbHbIX [O-
3VIMETPOB MOJIy4eHbl U3 CepTUULMPOBaAHHON nabo-
paTtopun No MeToAuKe yveTa U3MepPEeHuin NHAMBUAOY-
anbHbIX 403 NepcoHana. [laHHble C [O3MMETPUYECKOrO
chaHTOMa NoslyHanm No MeETOAMKE N3MEPEHUS UHAEKCA
no3bl KT-CTDI.

PE3YJIbTATbI

OcHoOBHbI€e pe3ynbTaTbl UCCNEA0BaHNA

CpegHee 3HayeHne SD npn HOKT coctaBuno 21,6
1 6b1710 Bbiwe, Yem npu COKT n MUP (11,5), HO HIXe,
yeMm npu COKT n TNP (24,4). CNR npu HA3KOOO3HOM
CKaHMPOBaHNN COCTaBMII0 45,6 1 BbIIO HUXKE, YEM Mpu
COKT n MUP (85,47), Ho BblIwe, Yem npu COKT n TP
(40,6). MNpocTpaHCcTBEHHOE pa3dpelueHne npu HOKT
¢ MUP (gnameTp HammeHbLIero uunmHgpa 3 M) 6110
HI>Xe No cpaBHeHWto co ctaHgapTHon KT ¢ TP n MNP
(2 Mm), ooHaKO ocTaBanoCh yooBAETBOPUTESNbHBIM. Ta-
KM obpasomM, kadecTBo KT-uzobpaxkeHust npu npu-
meHeHun MUP npesocxoaut MVIP npu pasHbix ypoB-
HSAX JIy4EeBOW Harpy3Ku.

BusyanbHbix pasnuumini kKadectsa U3obpakeHus
JIErOYHbIX CTPYKTYP Hamu He OBHapy>XeHo (puc. 2).
3afgaHHble o4aru Obin BbiSIBAEHbI MPY BCEX METOAAX
PEKOHCTPYKLNIA.

MonyyeHHble  3HaveHWss  003bl  06Sy4YeHus
C paTynMKoB ToOMorpada 1 go3MMETPOB NpeacTasne-
Hbl B Tabn. 2. [1o3a 06nyyeHns, NoslydeHHas npu cka-
HUPOBaHMN haHTOMa FPygHON KNeTKn ¢ ToMorpada,
6bina B 4 pasa Hxe npu HOKT B cpaBHeHun ¢ COKT.
CHuxeHne fo3bl 0651y4eHns B 4 pasa 6bI10 3aperu-
CTPMPOBAHO TakKXe MO [AaHHbIM WHAWBULYASbHbIX
003MMETPOB. AHANOMMYHOE CHU>XKEHUE [030BON Ha-
rpy3kmn B 4 pasa 6bI/10 MOMYYEHO NPY CKaHMPOBaHUN
2 caHTOMOB (CM. Tabn. 2). Mo gaHHbIM OO3MMETPU-
4Yeckoro aHToMa OblSI0 BbISIBJIEHO CHUXKEHWE [O03bl
06ny4yeHuns Ha 90%.
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Ao3bl 06ny4YeHusa*

MapameTpbl

Bup ckaHupoBaHus

CkaHupoBaHue chaHTOMa OpraHoB rpyaHON KIETKN

[o3nmeTp Ha Tene
Lo3nmeTp pssigom ¢ Tenom
[aHHble Tomorpada

[aHHble [O3UMeTpUYeckoro aHToma

CkaHvpoBaHne aByX ¢haHTOMOB

LosnmeTp Ha Tene
[Jo3umeTp psgom ¢ Tenom
[aHHble ToMorpada

[aHHble [o3nMeTpudeckoro aHToma

Tabnuua 2
Tomorpad
Tomorpad 1 Tomorpad 2
HOKT COKT HOKT COKT
2,44 747 3,59 11,17
1,79 5,65 2,33 6,73
0,67 2,7 1,04 4,27
0,28 3,14 0,77 3,42
2,73 8,76 4,37 14,76
1,93 6,27 2,66 5,84
1,15 4,75 0,92 5,6
0,48 5,38 1,31 5,87

lMpumeyaHue. * Bce po3bl 06nydeHnsa npusegeHsl B M3B. HOKT — Huskasa posa obnyyerns, COKT — ctaHgapTHasa

0032 06ny4eHus.

MoBTOpEHMe IKCNepuMeHTa

Ha Tomorpade apyroro nponusBoauTENA

YpoBeHb wyma (SD) npn HOKT n MUP (26,2) 6bin
COMOCTaBMMbIM C ypoBHeM wyma npu COKT n MNP
(27,9) n HECKONBKO HIXKE MO CpaBHEHWUIO CO CTaHOapT-
Hon KT n TP (32,6). CNR Tak>ke 6b1J10 CONoCTaBUMO
npu HOAKT n KT ¢ COKT n MUP (37 n 34,8).

MpocTpaHcTBeHHOoe pa3pelueHve npy HOKT n MNP
(8 Mm) 6bI10 HMXKE MO CpaBHEHNIO CO cTaHaapTHon KT
¢ TP n MUP (2 mm), ogHaKko ocTasanochb yAOBNETBO-
puTenbHbIM. BrayanbHbIX pasnnynii ka4ectsa M3006-
PaXKeHWS TErOYHbIX CTPYKTYP HaMM TakXKe He BbisiBrie-
Ho. Bce o4varn 6611 o6Hapy>KeHbl Npu BCeX MeToAax
PEKOHCTPYKLNIA.

CHW>XeHne ny4eBoi Harpy3kn CONnocTaBnmMo C AaH-
HbIMW, MOJy4EHHBIMU MPY CKAHMPOBaHNM Ha TOMOrpa-
e 1. [Josa 0bny4eHns, NONy4YeHHasa Npu CKaHMpoBa-
HUM haHTOMa rpyaHON KNeTkn ¢ Tomorpada, 6eina B 4
pasa Huxe npu HOKT, yem npu ctaHgaptHon KT. AHa-
JIOFMYHOE CHIXKEHME [03bl 061yHYeHUS BbII0 NOYHEHO
npu cKkaHumpoBaHun 2 GaHTOMOB. 10 gaHHbIM MHAW-
BUAYyasibHbIX LO3MMETPOB U AO3MMETPUYECKOr0o haH-
TOMa Tak>Xe BbISIBIEHO CHVXXEHWE NyYEBON HarpysKu
6onee 4yem B 3 pasa.

OBCYXAEHUE

B xope viccnepoBaHns Mbl MaHMPOBAIN BbISICHUTL
NepCneKTVBbl MCMONb30BaHNSA HU3KOLAO3HbIX MPOTOKO-
noB KT opraHoB rpygHON KNEeTKM C NPUMEHEHNEM MO-
JeNbHbIX UTEPAaTUBHBLIX PEKOHCTPYKLMA LA peLleHns

MOBCEOHEBHbIX KNMHWYecKnx 3apad. KT-ckaHnposaHue
Nno CTaHA4aPTHOMY U HU3KOLO3HOMY MPOTOKOMy npoae-
MOHCTPVPOBASIO YAOB/IETBOPUTENBHOE KA4eCcTBO U306-
Pa>keHnn Kak BMU3yasibHO, TaK 1 MO 06 bEKTUBHBIM KpUTE-
pusim, Takum Kak SD 1 CNR. 3HaveHuns 0o3bl 0651y4eHns
npu HOKT-npoTtokonax 6biny 3HAYUTENBHO HKE, YTO
NOATBEP)KAEHO HE TOMBbKO AaHHbIMW KOMMBIOTEPHOIO
ToMorpada, Ho 1 AO3UMETPaMU Pa3fNYHbIX BUOOB.

B akcneprmMeHTe BbIsSIBNIEHbI BCE 04aru, HaxogsLwm-
ecs B aHTponomopgHoM aHTome Kak npu COKT, Tak
n HOKT, npn aTOM coxpaHsanack yooBneTBOpUTEbHASA
BM3yanm3auuns nerovHbIX CTPYKTYP.

Hawwn pesynstatbl coOMOCTaBWMbl C  LAHHBIMU
¢ M. Yanagawa u coaBT. [5], KOTOpble Ha MaTonoro-
aHaToMu4eckoMm marepuane Bbissunun, 4to KT opra-
HOB IpygHoON KNeTku ¢ texHonormen MWP nossons-
€T CHU3UTb Jly4eByto Harpy3ky Ha 80%, He nckaxkas
Ka4yecTBO n306pakeHns. CpaBHUMbIE pe3ynbTaThl Mo
Ka4yeCTBY BU3yaam3aummy 04aros noJly4eHbl BO MHOIMX
nccnepoBaHnaxX Kak Ha paHTomMax OpraHoB rpyaHOMN
KNeTku [6], Tak 1 Ha nauueHTax [7]. M. Zhang 1 coaBT.
[8] npu conocTaBumoit B HalLemM UCCNeA0BaHNN LO30M
o6ny4eHus (~0,7 M3B) BbISIBUIM BCE JIErOYHbIE OYaru,
06Hapy>keHHble nMpu cTaHgapTHon KT. B 1o ke Bpewms
NPy HU3KOLO030BbIX MPOTOKOMAxX C Jly4eBON Harpys-
ko meHee 1 m3B n MUP C. Yan n coaBrT. [3] nony4nnu
YOOBNETBOPUTENBHYIO BU3yann3aumio IErO4HOM na-
Tonorun rpubkoson npupogsl, a M. Debray n coasT.
[9] nogTBEpAMAM BO3MOXXHOCTb BbISIBIEHUS PaHHUX
OCJIOXKHEHUI NOCcNe TpaHCNIaHTaumm nerkumx.
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OrpaHunyeHuns uccnegoBaHus

ViccnegoBaHue VMeNo HECKONbKO OrpaHuyeHui.
Bo-nepBbiX, Mbl CKaHWpOBanM aHTPOMNOMOPMHLIN
haHTOM CcpefHero TeNOCNOXEHUA U He OueHMBanu
KayeCcTBO M300pakeHWid npu GONbLIOA Macce Tena.
Bo-BTOpbIX, AN OLEHKN BM3yanu3auum Mbl Bbibpanu
HOPMasibHble NIErOYHbIE CTPYKTYPbI, TaKNE Kak OpOHXM
1 cocypdbl, 1 neroyHble ovarn. Mel He OLeHBany BU3y-
ann3auuio opyro NaTonornum nerknx.

3AKJIIOHMEHUE

YunTbiBas pesynbratbl MPOBELEHHOrO 3Kcne-
PUMEHTa, MPUMEHEHNE TEXHONOMMM  MOLENbHOM
NUTEPATUBHON PEKOHCTPYKLUMM MNPU  KOMMbIOTEPHOM
TOomMorpacdum opraHoB rPygHON KJETKU MNO3BOAUT
3HAYNTENIbHO CHU3UTb [03Y OBSly4EeHUs, HE CHUXas
kadecTBo KT-n3obpakeHnin n He yxyglwas Kka4ecTso
BM3yanu3auum HopmasbHbIX CTPYKTYP 1 naTonorunye-
CKUX U3MEHEHUI, YTO NO3BONUT MPUMEHATbL €€ B py-
TUHHOU KNIMHNYECKON NpakTuUKe.

NCTOYHUK ®PUHAHCUPOBAHUA
ViccnegoBaHnue 1 nybnvnkaums ctatby OCyLLEeCTBe-
Hbl Ha NNYHbIE CPeaCTBa aBTOPCKOrO KOMNEKTMBA.

KOH®JINKT UHTEPECOB

ABTOpbI AaHHOW CTaTbl NOATBEPAUN OTCYTCTBMUE
KOH(PNKTa MHTEPECOB, 0 KOTOPOM HEOBXOAMMO CO06-
LWNTb.

YYACTUE ABTOPOB

A.1O. CvnuH — gmsaiiH nccneposaHus, coop marte-
prana, aHanm3 nony4dYeHHbIX OaHHbIX, HanncaHme py-
konucw; N.C. Tpysges — c6op matepuana, aHanns no-

KOHTAKTHAA NH®OPMALIUA

OPUTNHAJIbHBIE UCCNTEAOBAHUA

JIy4eHHbIX OaHHbIX, HanMcaHne pykonucu, rHansHas
penakuus; C.IN. Mopo3oB — [u3aiH uccnenoBaHuns,
duHanbHasa pegakums. Bce aBTOpbl NPUHANN aKTUB-
HOe y4YacTue B BbINMOMHEHUN PaboThl, MPOYIN, BHECN
npaBKu 1 0400PUIN OKOHYATENBHYH BEPCUIO CTaTbU.
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