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OPUT'MHAJIBHAA CTATBHA

NMPUMEHEHWUE UHTPAOTNEPALLUOHHON CUCTEMbI TPEXMEPHOW
BU3YAAUIALUU NPU ONEPALLIUAX SHAOMNPOTE3UPOBAHUA AOPTDI

AenvanH MN.M.1, Koaeraes A.C.1, CaamdkmH A.B.T, KysmH M.B.1,
Komaes A.E.1, Moaesaa T.HO.1, maeBs T.3.1, AkiypuH P.C.1,
TepHoBom C.K.12, PepoteHkos N.C.!

LEHUTH BO3MOKHOCTH CHHIKEHHS HHTPAOIIEPAIlMOHHBIX HETATHUBHBIX (PaKTOPOB
(koHTpacTHEIH o00BEM, BpeMd PEHTTEHOBCKOM 3KCIIO3UIUH) C IoMmolnplo 3D-
cucreMmbl HaBuranuu «Vessel Navigator» (Philips) npu onepanusax sHIAOTPaHCIIAQH-
TAIIUN a0PTHI UAHU €€ BEeTBEH.

Marepuasnsr u meroasl. A BccAe1OBaHUsS ObIAM OTOOPaHbI PETPOCIIEKTUBHO 60 ma-
IUEHTOB C aHEBPHU3MOH HH(PapeHaABHOTO OTEAA aOPTHI (BCE CAyYaH COOTBETCTBOBAAU pe-
KOMEHIAIIUAM JAd OoT0opa HNalMeHTOB Ha IIPOLIEAYPY SHAOIIPOTE3UPOBAHUSA A0PTHI): IEPBYIO
rpymmny coctaBuau 30 marueHTOB, y KOTOPBIX OIEpallii Ha OPIOMIHON aopTe IIPOBOTHUAHUCE C
HCIIOAB30BAHUEM HHTPAONEPAIIMOHHON HaBUTAIIMOHHOM cucteMbl «Vessel Navigator» (release
1.0.11.10006), B 30 cay4asdx HMIAQHTAIlUsS 3HOOIPOTE3a aOPTHI OblAa BBIIIOAHEHA 06e3 HcC-
II0AB30BaHUd MHTpPaOIlepalllOHHON HaBUTAIIHOHHON CUCTEMBI (KOHTPOABHAL IPYIINa).

Peaynbrarel. AHaanM3upys pasHHUIly 00BEMa KOHTpPacTa, BBEAEHHOI'0 BO BpeMsd IIPO-
LHeayphl (00beM/KOAMYECTBO HHBEKIIHE), ObIAO IIOKA3aHO, YTO y MAIMEHTOB C IIpeollepalii-
OHHOM TpeXMepHOH PEeKOHCTPYKIMEH aopThl U COCYAOB (IIOYEYHBbIE apTepHH, oOIIve II0.-
B3/IOIIHLBIE, oblIre OGepeHHbIEe apTepHl) ¢ IOMOIEIo cucteMbl «Vessel Navigator», Ha ocHoBe
npenonepanoHHbIX AaHHBIX MCKT, BBISBAGHO CHHIKEHHe 00BEéMa KOHTPACTHOTO pacTBopa
(15-25 MA) IO cpaBHEHUIO C IAIMEHTAMU, KOTOPBIM ObIAa IIpOBeeHa UMIIAAHTAIUA 6e3 uc-
II0AB30BaHUS IIPOrpaMMHOro obecriedeHus 3D-HaBHUTAIIUH.

3akaouenue. Vcrioab30BaHUE COCYOHUCTHIX cucTeM 3D-HaBUrallii BO BpeMs oIlepa-
Ui Ha aopTe II03BOASET HaM YMEHBIIUTL KOAWYECTBO PEHTTEHOBCKOI'O 3KCIIO3UIIHOHHOIO
HU3AYYEHHS, TI0AYIaeMOro KakK XUPYpProM, TakK M IIalueHToM. OTo IIporpaMMHoe obecriedeHue
TIO3BOASIET YMEHBIIUTH KOAMYECTBO KOHTpacTHOTO pactBopa ¢ 10% mo 50% oT 0oOBIYHO HC-
I10AB3yeMOro obobeMa.

KaroueBrie caoBa: MCKT-mHaBuramus, sHOonpoTe3upoBaHue aopThl, 3D-HaBurarus,
creuT-rpadt aopthl, AAA, VesselNavigator, rubpuaHasa orneparroHHasI.
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o evaluate the possibility of reducing the intraoperative negative factors (contrast
volume, x-ray exposition time) by using the VesselNavigator 3D navigation system
(Philips) in the operations of endografting of the aorta or its branches.

Materials and methods. For the study, 60 patients with aortic enlargement at the
infrarenal aorta level were selected retrospectively: group 1 - 30 patients in whom operations
on the abdominal aorta were performed using the intraoperative navigation system Ves-
selNavigator (release 1.0.11.10006 and the second group was formed by 30 cases with en-
dograft implantation performed without using an intraoperative navigation system (control
group).

Results. Analyzing the difference of contrast injected during the procedure (volume
/ injection number), it was shown that patients with preoperative 3D reconstruction of aorta
and target vessels (renal, common iliac, common femoral arteries) with VesselNavigator sys-
tem based on preoperative MSCT data, usually received less contrast solution (15-25 ml)
compared with patients who underwent implantation without using the 3D navigation soft-
ware.

Conclusion. The use of vascular 3D navigation systems during aortic operations al-
lows us to reduce the amount of x-ray exposition radiation received for both the surgeon
and the patient. This software can allow us to reduce the amount of contrast solution from

10 to 50% of the usually used volume.

Keywords: MSCT fusion, EVAR, 3D navigation, endografting, stent-graft, AAA, Ves-

selNavigator, hybrid operating room.
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Te€4YeHHEe II0CAETHETO [AECATUAETHUS OIle-

panuy  SHIOOIPOTE3UPOBAHHUS  a0PTHI

CTAHOBHUTCH CTaHIAPTOM A€YEHHUS [IAS

MIaIlMEeHTOB C pacIIupeHHeM aopThl, KakK

TPYOHOI'O HUCXOMAIIETO OTHAeAd, TakK U
a0PTHI HUIKE YPOBHS OTXOXKIEHHUS ITOYEYHBIX COCY-
noB. Meronuku TEVAR, EVAR Bcé miupe BHenpd-
I0TCS B IPAKTHKY COCYAHCTBIX IIEHTPOB, KakK 3a
py0ezkoM, Tak U B KAMHHUKax Poccuu.

PesyabTaTbl BMeNIIaTeAbCTBa SHIOIIPOTE3HU-
pOBaHHS aopPThbl, IIOAVUEHHbIE B MCCAELOBAHMUIX
EVAR1, EVAR2, DREAM, noka3zaAu Ham&KHOCTh U
9(p(PEeKTUBHOCTE METOOUKH A ACUEHUS ITallHeH-
TOB C paclIUpeHHeM HH(PpPapeHaAbHOH aopThl B
oTmaseHHOM Itepuoze [1, 2]. B Toxke BpeMmd, cyuie-
CTByeT pdan (PakKTOPOB, MMEIOIINX IIOTEHIIMAaAbLHOE
HeraTuBHOE BO3AeHCcTBHE KaK [OAd IalldeHTa
(kpaTHOCTL M OOBEM BBEIEHHs KOHTPACTa, HOHHU-
3upylolllee H3Ay4YeHHe), Tak W Bpada (pabora B
YCAOBHSEX MAKCHMAaABHBIX PEXHUMOB HAarpy3KHU
croruu OAs A(PPEKTUBHON BH3yaAH3allUH COCY-
[OB), VyMEHbIIIeHHe O00BEMa KOTOPBIX SBASETCH
OpsaMo¥ 3amadedl OAd KasKIOro CIIEIIHAAHCTa, pa-
0OTAaIOIIEro0 B YCAOBHUSIX PEHTTEHOIIepallMoOHHOH [3].
Ecam omnepanyy SHIOONPOTE3UPOBAHUS aOPTHI B
90-x romax IIPOIIAOTO BeKa BBIIIOAHSIAWUCH IO
craHmapTHoi C-o0pa3HoM aHTHOTrpaUUIEeCKOr my-
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ro¥ ¢ pasmepoMm aHruorpadpudeckoro «okHa» 20 Ha
20 cM, TO B HacTodlllee BpeMd CTaHAAPTOM [Ad
CAOKHBIX OIlepalldil 3HAONPOTE3UPOBAHUS SIBASIET-
ca pasMmep perekropa crkonuu 30 Ha 40 cMm. OTo
I103BOAsIET M30ekKaTh MOIIOAHHUTEABHBIX IIepeMelle-
HUY Oyrod M BBINOAHEHHSI CKOIHMU OAS MHOTO-
KpPaTHOTO KOHTPOASI IIOAOXKEHHS CTOAA W PEHTTe-
HOBCKOH ycTaHOBKHU. Pa3zpaboTKa M BHeApeHHE B
TIOBCEIHEBHYIO IIPAKTHUKY BO3MOXKHOCTH ITOCTOSH-
HOTO HHTPAOIIEPAIIHOHHOIO pedepeHCHOIo H300-
paskeHud C MapKHUPOBKOM OCHOBHBIX IIPOEKIIHUH U
JOIIOAHUTEABHOM  BO3MOXKHOCTBIO COBMEIIEHUH
CEerMEeHTHPOBAHHOI'0 M300paskeHUus ¢ aHrHorpadu-
YEeCKHUM H300pazKeHHEM B PEasbHOM BPEMEHH CTa-
AO TEXHOAOTHEH, CIIOCOOHOH CHHU3UTH Kak oflee
BpeMd Olepalyy, TaK U 3HAUYUTEABHOTO YMEHBbIIIe-
HUSI KOAMYECTBa BBOJUMOIO ITAIIMEHTY KOHTpacTa
[4].

IMens ucciemosaumsa.

lleabro HaAIIIErO HCCAEIOBAHUS OBIAO OIIEHUTH
BO3MOXKHOCTb COKpAIIlEHHS BBIIIEIEPEIUCACHHBIX
HHTPAOIIEePAIMOHHBIX HETaTHBHBIX (PaKTOPOB C
IIOMOIIBIO IIPHUMEHEHUsI cucTeMbl 3D-HaBuranuu
«Vessel Navigator» mpu omepanuax SHIOIIPOTE3U-
POBaHUS aopThI U €€ BETBEH.

Marepuansl 1 METOOBI.

B otmeae cepmedHO-COCYAMCTON XUPYPIUHU
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Puc. 1 (Fig. 1)

Puc. 1. Cxema pacrnoAoXeHus pedepeHCHOro
M30OpaXEeHU BO BpPEMS MMMNAGHTALMU CTEHT-
rpacbTa.

Fig. 1. Reference image monitor during stentgraft
implantation.

TIOAHAETCS B HECKOABKHX I[IPOEKIHUSIX W B OaAb-
HeHIIeM A00O€ ABUIKEHUE OIEPAIIMOHHOTO CTOAA
WAV PEHTTEHOBCKOH MOyT'M CHHXPOHU3UPOBAHO C
nBuxkeHueM 3D-1300pazkeHud.

[As uccaemOBaHUS PETPOCIIEKTHBHO OBIAU
oTobOpaHbl 60 IMAIMEHTOB C PAaCIIHPEHHEM aO0PTHI
Ha ypoBHe UWH(PAPEHAABHOH aopThI: IIEPBYIO
rpymnmy cgopmupoBasrn 30 GOABHBIX, V KOTOPBIX
orepalli Ha OpPIOITHOM OTOEAE aO0pPTe BBIMTOAHSI-
AUCH C HUCIIOAB30BaHHUEM HHTPAOIIEPAIITMOHHON CHU-
crembl HaBuranum «Vessel Navigator» — (release
1.0.11.10006), B 30 caygasax mpoleaypa 3HIOIPO-
TE€3UPOBAHUS AO0PThI BBIMTOAHSAACH 0€3 HCIIOAB30-
BaHUdA HHTPAOIIEPAIIMOHHON CHCTEMbl HaBUTAIIUU
(koHTpOABHAs Tpymmna). ['pymnmnbl OBIAH OZHOPOIHBI
II0 COCTaBy W HE OTAWYAAUCH II0 THUITY IOPasKEHUS.
AnaToMuueckue KPUTEPHH: CPEOHHH aHUaMeTp
aHeBpU3MbI 6,5 cM + 0,33, mpoKcUMarbHad IIeHKa
> 15 MM — 18% mnamnueHToB, aHTYASIIINUG IIEHKU 2
600 — 10%, BbIpazkeHHad U3BUTOCTDH IIOAB3IOIITHO-
benpenHoro cermeHTa — 15%. CpemHuii BO3pacT
malMeHToB cocTtaBua 71 rom £16,5. ABGCoOAIOTHOE
OOABIITMHCTBO TIAIIMEHTOB COCTABHUAU MYKYHHBI —
80% (48 mammenToB), y 33 mamueHToB (55%) oT-
MEYaAOCh aTepPOCKAEPOTHUECKOE II0pasKeHue He-

Puc. 2 a (Fig. 2 a)

Puc. 2 6 (Fig. 2 b)

Puc. 2.
2D-UHTPAONEPALLUOHHbIX U30GPAXKEHUMA.

data.

A - CermeHTauma AaHHbix MCKT B 3D-usob6paxeHune, B - aTanbl X COBMELLLEHUA C AQHHBIMU

Fig. 2. Stages of segmentation of MSCT data into a 3D image and combination with 2D intraoperative

HMMUII kapauoasoruu ¢ 2013 roga omepamnyu 3HA0-
IIPOTE3UPOBAHUA A0PTHI BBIIIOAHAIOTCA B YCAOBHUAX
«THOPHUIHOMN» OIlEePAIOHHOM, OCHOBHOM XapakKTe-
PHUCTHUKOM KOTOPOM SBAAETCS HAAWYHUE CHCTEMBI
TPEXMEPHOM HaBUTALIUH IIPU BMEIIATEABCTBAX Ha
aopre u e€ BeTBax. IIpuHIMII PabOTHI TAKOH CH-
CTEMBI 3aKAIOYEH B I[NAQHHPOBAHHH BMEIIATEAB-
CTBa, MHTpPaOlEepallMOHHOM coBMelleHuu 3D-
nzobpaskeHusi, nmoaydaemoro u3 maHHeix MCKT nmo
OIlepalliy C PEHTTEHOBCKHUM H300paskeHHeM Ha
MOHHTOpPE oIlepaluoHHo#M [5]. CoBMelleHHE BBI-
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CKOABKHX OaccefiHOB (cocymbl OpaxmoriehasbHOH
CHCTEMBI, COCyAbl aO0PTOIIOAB3AOIIHOTO CErMEHTa,
nepuepUIecKUX apTepuii), y OOABIIMHCTBA IIa-
IIUEHTOB OTMEYAaAOCh HAAWYHE apTepHUaABHOM T'H-
nepreH3uu — 68% (41 nanmenr).

Bce omepamnum BBINTOAHSAMCH OmHOM Opura-
[OOH XUPYProB C HCIOAB30BaHHEM TpaHcdeMOo-
PaABHOrO IOCTyIIa BO BCeX caydaax. [Ipu anaause
PEe3yABTATOB OILIEHHBAAOCEH BpeMs BCeil IIpoIleayphl
U TIPOMOAKHUTEABHOCTb OOAYUEHHS BO BpeMs OIle-
pamum, a TakKe 06beM U KPaTHOCTb BBEACHHUS 3a
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Puc. 3 (Fig. 3)

Puc. 4 (Fig. 4)

Puc. 3. BO3MOXHOCTb OAHOKPATHOIO KOHTpPA-
CTUPOBAHUS COCYAOB AASl AGAbHEWLLEW paboTbl
HO COCYA€e C BO3MOXHOCTbIO M3MEHEHUsi NpoekK-
LM B peXUMe CoBMeLLEHHOro 3D-u3o6paxkeHus.

Fig. 3. The single contrast injection with visualiza-
tion of vessels for further work on the vessel with the
ability to change the projections of C-arch with
overlap of 3D image.

Puc. 4. Mapk1MpoBKAO YPOBHS OTXOXXAEHUSA MO-
YeYHbIX APTEPUH, LLEMKHM CGHEBPU3MbI AOPTbl, BU-
dypkaumm aopTbl, YPOBHA OTXOXAEHUA BHYTPEH-
HMX NMOAB3AOLLHbIX APTEPUMA.

Fig. 4. Marking of the level of the renal artery osti-
um, aneurismal “neck”, aortic bifurcation and
level of common iliac artery bifurcation.

Ipoleaypy KoHTpacTa. [ad OIEHKH MEXTPYIIIo-
BBIX OTAWYHUU HCIIOAB30BAACd IIApPHBIN KpPUTEPUH
CrpiofeHTa (pasAMYHa CYHUTAAHUCH CTATHCTHYECKHU
JOCTOBEPHBIMHU ITpU ypoBHE p<0,05).

Pesynabrars.

Pa3znunia B oOlleM BpeMeHH OIepalluyd B
IIepBOM M BTOPOM rpyHIiax HE JAOCTHUIAA CTATHCTH-
4ecKoH moctoBepHOcTH (97 MuHyT mnpotuB 105
MHUHYT BO BTOPOH I'pyIIIi€), B TO K€ BPEMSI UCIIOAb-
30BaHHE CHCTEMbl HaBHUTaIlUM II03BOASIAO COKpa-
TUTH O0OIllee BpeMs BMeNIaTeAbcTBa 10 S5-10%.
Bpemsa (pAIOOpPOCKOIIMYECKOH 5KCIIO3UIIUH B CPe-
HeM cocTaBHAO 22 MuHYTHI U 30 MUHYT B Ipyniax
1 u 2 coorBeTcTBeHHO. [IpM aHasui3e pasHHUIIBI
o0béMa BBEAZEHHOTO 3a IIPOolenypy KOHTpacTa
(o6beM /KpaTHOCTB) OBIAO TTOKA3aHO, YTO OOABHBIM,
Y KOTOPBIX II0 JAaHHEBIM IrpenonepariioHHodt MCKT
B cucteMe Vessel Navigator BBITOAHSIAACHL PEKOH-
CTPYKLIHSI YTAOB U YPOBHEH OTXOXKIEHUA BETBEU
aopThl, BBOAUAOCE JOCTOBEPHO MEHBIIIE KOHTpAaCTa
(B cpememM Ha 3,2 KOHTPaACTHPOBaHUS aOpPTHI C
obvemMoM 15-25 MA) IO CpaBHEHHIO C MAITHEHTAMH,
KOTOPBIM HMIIAAHTAIINS BBIIIOAHSAACE 0€3 HCIIOAB-
zoBanuga «Vessel Navigator». PasHuiia cocraBuaa
ot 15 1o 45 ma (p<0,05).

OGcy:xaenue.

Pacmimpenune OOCTYIHOCTH METOOUKH MYAb-
TUCHIHUPaABHOH KOMIIBIOTEPHOH TOMoOrpaduu C
KOHTPACTUPOBAHUEM Ha MOOOIIEPAlMOHHOM JTarle
CIEAAAO BTOT METOL «30A0TBIM» CTAHAAPTOM oOCAe-
[OOBaHUSA OAS TIAIMEHTOB C IIATOAOTHEH aopThl U
MaTHUCTPaABHBIX apTepuii. Pabora ¢ KT- mzobpa-
KEHUIMH CHadaasa B pexumax 2D, a 3atem B pe-
xuMe 3D MyAbBTHUIIAQHAPHON PEKOHCTPYKIIUH CTa-
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A CTAHOAPTHOH [IAS CIEI[MAAHCTOB, ITAAQHUPYIO-
IIUX U BBIITOAHSIOIIUX BMEIIATEABCTBA HA aOpTe U
e€ BeTBIX [6, 7].

B TO e BpeMs BBIIIOAHEHHE BMEIIaTEABCTBA
B YCAOBUSIX PEHTTEHOIIEPAITMOHHON WMeeT P
HETaTUBHBIX (PAKTOPOB C TOYKU 3PEHUS BU3yaAAU-
3aIlM COCYAMCTBIX CTPYKTYp. TakuMu pakTopaMu
SBASIIOTCS, TTPEKIe BCEro, ABYXMepHOe HM300pazke-
HHEe Ha MOHHTOpe auruorpadga, dUYro TpedyeT
4acTOW CMEHBI yraa HakAaoHa C-ayru, CBA3aHHOU C
JOOTIOAHUTEABHBIM BBEIECHUEM KOHTpPACTA U YBEAU-
YeHHeM BpPEMEHH CKOIIHNH, O0BEMa IIOAYIEeHHOH
O03bI ODAYYEHUS U, B KOHEYHOM CUETEe, BPEMEHU
BMelIaTeAbCcTBa [8]. BrImoaHeHHE BMeIIaTeAbCTBA
CO CHUIKEHHEM Oo0BbéMa BBENEHHOrO KOHTpAacTa U
CHUXKEHHEM KOAMYECTBa 3aluceidl B pexRuMe Cy0-
TPaKIIMH OCOOEHHO BaXKHO JAd MAIlMEHTOB C 3a00-
AE€BAHUSIMHU ITOYEK.

3axaouenue.

Ucnoav3oBanue cucreM cocyaucroit 3D-
HaBUTAIIUM IIPU OIlEpallUgX Ha aopTe II03BOALET
YMEHBIIUTb OOBEM IIOAYYAEMOTO H3AYUEHHS KakK
A XUPypra, Tak U [OAs TaiueHTta. /Ja"HHoe IIpo-
rpaMMHOe O0ecCIiedeHUEe ITO3BOASIET MOOUTHCS [10-
CTOBEPHOTO CHUIKEHHUs o0beMa BBOIUMOTO KOH-
Tpacta ot 10% mo 5S0% oT paHee HCIIOAB30BaBIIIE-
rocg oobéma.

HNcrounuk puHamcupoBauusa u KOHQIUKT
HUHTEPECOB.

ABTOpPBI MaHHOM CTATbU MOATBEPAHAH OTCYT-
CTBUE (PMHAHCOBOM IIOANEPKKH HCCAEIOBAHUS U
KOH(PAUKTA HHTEPECOB, O KOTOPBIX HEOOXOAUMO
COOOIIUTE.
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