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Table 1. Baseline characteristics of the 646 patients at Fuwai hospital and the 322 patients
at the Second Xiangya Hospital.

Ta6nuua 1. UcxopHble xapakTepucTuku 646 nauneHToB 6onbHULbI DyBait 322 nauneHToB

BTopoit 6onbHULbI CAHDBS.

6onbHMUa PyBaid Bropas 6osbHULa CAHDA P value
(n=646) (n=322) 3HaueHue P
Male sex, n (%) 569 (88.1) 274 (85.1) 0.192
MycKoit non, n (%)
Age (y) 67.81+7.83 67.80+8.87 +H&**
Boapacr (r)
Body-mass index (kg/m?) 25.314+3.39 25.57+4.00 0.297
WUHaeke macckl Tena (Kr/m?)
Comorbidities
ConyTcTByIOLLAA NATONOTUA
Hypertension, n (%) 454 (70.3) 207 (64.3) 0.032*
lMnepToHMYecKas 6onesHb, , n (%)
Hypercholesterolemia, n (%) 440 (68.1) 141 (43.8) M+{++}I
MMnepxonectepuHemus, n (%)
Diabetes, n (%) 130 (20.1) 50 (15.5) 0.082
CaxapHblit guabert, n (%)
Coronary heart disease, n (%) 302 (46.7) 65 (20.2) M+{++}1
Nwemmnyeckan 6onesHb cepala, n (%)
Renal insufficiency, n (%) 6(0.9) 14 (4.3) +H{+)+
XpoHUecKan no4evHas HeJOoCTaTOMHOCTb, N (%)
Risk factors
®daKTopbl pUcka
Smoking, n (%) 444 (68.7) 195 {60.6) +{++1
KypeHue, n {%)
Other
Apyrne
Emergency operation 18 (2.9) 2(0.6) 0.026*
IKCTpEeHHan onepauua
[Q\ time (K) 35.20+48.75 2.3349.18 M+{++)1
AnutenbHocTb NpebbiBaHUA B peaHumaLm (4)
Post-operative hospital stays (d) 5.47+4.11 4.80+2.75 M+(++)1
[AvTenbHoCTb rocnUTanmsaLMm nocse onepauum (gH)
Total hospital stays {7) 11.43+5.77 18.53+6.92 M+{++)l
06LWan AnUTaNbHOCTb rocnuTanuaauuu (aH)
Death in hospital, n (%) 0(0) 0(0) Y+++
locnuTasnbHana cMepPTHOCTb, h (%)
Re-intervention, n (%) 21 (3.3} 19 (5.9) +(+%)
MosTopHbIE onepauuu , n (%)
Total cost of hospitalization (rmb) 21.12 (18.50, 23.56) 18.57 {16.50, ./012) M+({++)1

061138 CTOUMOCTb rocnuTannsaumm (10aHb)

Comment: data are mean * SD, or median (lower quartile, upper quartile), or n (%) as indicated.

TMpum. : faHHbIe npeacTassioT coboli cpeaHee 3Havyenve * CTaHaapTHOEe OTKIIOHEHUE W MeanaHy ( HWKHUI KBapTuib, BepXHWi kBapTuib) wiv n (%),

Kak ykasaHo.
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encouraged based on mutual decision-making
between the treating physician and the patients and
their families; new strategies have also been devel-
oped to enhance the perioperative outcomes of
patients undergoing elective and emergent repair [6].
The rate of complications following AAA repair is esti-
mated to be in the range of 16-30% [7]. Therefore,
EVAR complications are a crucial factor when consid-
ering EVAR. Rueda-Ochoa et al. reported that stan-
dardized EVAR the life expectancy even of octogenari-
ans is the same as that of a matched group from the
general population without an AAA, provided they do
not develop early post-operative complications.
Patient selection and meticulous perioperative care
are key [8]. Common complications include those
related to the endograft device and systemic compli-
cations. Device-related complications include
endoleaks, endograft migration or collapse, kinking
and/or stenosis of an endograft limb, and graft infec-
tion. Some of these complications can be avoided by
appropriate endovascular technique. EVAR without
other accessory techniques (e.g., chimney and fenes-
tration techniques) can treat AAA smoothly in most cir-
cumstances [9]. It is important for physicians to mas-
ter a standardized EVAR protocol before they progress
to more sophisticated EVAR techniques. We developed
the standardized EVAR protocol based on our experi-
ence over the last eight years from two high-volume
vascular centers in China. We hope that this standard-
ized EVAR protocol can improve the middle- to long-
term outcomes of EVAR and provide a more comfort-
able EVAR experience for both patients and
physicians.

CTA data measurement individually and before
EVAR plan

For standardized EVAR, it is essential for make a plan
before performing the procedure. Although there are
some reports on the use of artificial intelligence to make
EVAR decisions [10,11], it is extremely important to
make CTA measurements before EVAR. Some risk fac-
tors for EVAR can be discovered during CTA measure-
ment, including very short aneurysm neck, severe conic
aneurysm neck, severe calcification in the proximal
stent-graft landing zone, and severe torture. Substantial
evidence suggests that short and angulated necks are
associated with late failure [12]. Hobo et al. analyzed
5183 patients treated by EVAR in the EUROSTAR Reg-
istry. Patients with neck angulation >60° had greater
rates of proximal endoleaks (4,9% vs. 1,9%), device
migration (1,6% vs. 0,8%), neck dilatation, type la
endoleaks, and secondary interventions regardless of
which stent-graft was used [13]. These complicating
factors can be discovered by careful evaluation of the
CTA measurements. The necessary CTA measurements
before EVAR are discussed in the Methods section.
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cTaBneHbl B Tadbnuue 1. Mexay nauueHTamum M3 ABYX
LEHTPOB He OblNo CTaTUCTMYECKM 3HAYMMON pasHUUb! B
CMepTHOCTU, CBAI3AHHOM C aOpPTOM, YacToTe MOBTOPHLIX
BMeLUATEeNIbCTB UM HacToTe BO3HUKHOBEHUS SHAONUKOB,
Torga Kak 3HadMmas pasHuua Habnwopganack B obllen
BbhkuBaemocTn (P = 0,0002). MNokasaHbl AaHHLIE Noce-
ayolwero HaéniogeHus, Bkodas obLLY0 BbIXMBAEMOCTb,
BbDKMBAEMOCTL, He CBA3AHHYIO C a0pPTON, PUCK BO3HMUKHO-
BEHUS1 SHAOJIMKOB M PUCK MOBTOPHOIO BMeLUATeNbLCTRa,
noslyyeHHsle U3 ABYX LEHTPOB B nepuod HadnogeHus o
96 mMecaueB (CpedHaa NPOAOIKUTENLHOCTL HabNoAEHNS
50 mecsueB) NpeacTaBfieH Ha PUCYHKe 2.

O6cyxaeHne

EVAR crtano npuemnemMoin ansTepHaTUBOM OTKPbLITON
xupyprum npu nedeHun ABA 3a nocnepHue 30 net. XoTq
ObINN BbISIBNEHLI HEKOTOPLIE HegocTaTtkn EVAR no cpaBHe-
HUIO C TPAANLMOHHOWN OTKPLITON Xnpypruei [4], EVAR no-
npexHemy oTAaeTcs NpeAnoYTeHNe Ha OCHOBE B3aMHOIO
NPUHATUS PeLUeHWiA NievallMM BpadoMm, naumeHTaMmm n mux
ceMbsIMU; BbINUM Takke pa3paboTaHbl HOBble CTpaTerum
ON9 yNydLEeHUsl NepuonepaynoHHbIX Ppe3ynsLTaToB y nayn-
€HTOB, NepeHecLUNX NIaHOBOE N SKCTPEHHOE NPoTe3npo-
BaHue [6]. o oueHkaMm, YacToTa OCNOXHEHWA Nocie NPo-
TeaupoBaHust ABA Haxoautcs B ananasoHe 16-30% [7].
Taknm oBpasom, ocnoxHeHMsa EVAR qasngiotca pellato-
wum ¢akrtopom npu paccmotpeHun EVAR. Rueda-Ochoa
O.L. n coaBT. cooBLUNN, HTO NPU CTAaHAAPTUIUPOBAHHOM
EVAR oxngaemasa NpoaosiKUTENbLHOCTE XU3HU Oaxe Yy
BOCbMWUAECATUNETHUX NALMEHTOB Takas Xe, Kak 1 y CoOT-
BETCTBYIOLLEN IPpyNnkl U3 06LWen nonynaumn 6e3 ABA, npu
YCJI0BWU, 4TO Y HUX He pa3BUBaIOTCS pPaHHWe nocneonepa-
LIMOHHbIe ocNioXHeHus. KnioueBoe 3HaueHue UMetoT oTeop
nauMeHToB N TWaTeNbHLIA NepuonepaunoHHblin yxon, [8].
O6LWwMe OCNOXHEeHUA BKIOYAIOT OCNIOXHEHUS!, CBA3aH-
Hble ¢ 3HpaorpadTOM, M CUCTEMHbLIE OCJIOXHEHUS.
OCnoxHeHns, CBA3aHHble C YCTPOMCTBOM, BK/OYAOT
BO3HWKHOBEHUE 3HAONIMKOB, MUrPauMio unm Tpomoos
sHporpadTa, neperudé N/Unn CTeHo3 HOXKK rpadTa, a
Takxe MHPeKUUo TpaHcnnaHTaTa. HekoTopbix U3 aTuX
OCNOXHEHU MOXHO n3bexaTb C MOMOLLLID COOTBET-
CTBYIOLLEN 3HAOBACKYNApHON TexHukn. EVAR Ges apy-
rMx BCOOMOraTeflbHbIX MeTOAO0B (Hanpumep, TeHUKa
«chimney» n ¢peHecTpauuna rpadpra) MoxeT 6e360es-
HeHHO uanedymBaTb ABA B GonblUMHCTBE HabnogeHun
[9]. Bpayam BaxHO OCBOWTb CTaHAAPTU3UPOBAHHLIN
npotokon EVAR, npexae 4yemM oHW NepenayTt Kk Gonee
CNnoXxHblM Mmetogam EVAR. Mbl pazpaboTtanu ctaHgap-
TU3MPOBaHHLIN nNpoTokon EVAR Ha ocHOBe Hawero
onbiTa 3a NocnefHNe BOCeMb NIET B 1BYX KPYMHLIX COCY-
AucTeiX LeHTpax B Kutae. Mbl Hageemcs, 4yTto STOT
CTaH4apTU3UPOBaHHbLIA NpoTokon EVAR MoxeTt ynyd-
IWNTb CPEOHECPOYHBIE U AOJITOCPOYHLIE pe3ynbTaThl
EVAR n o6ecneunts 6onee KOMPOPTHLIA BMeELLATESNb-
cTBo EVAR Kak ang nauueHToB, Tak 1 19 Bpadei.
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ods, there exist some extremely tough cannulation by
retrograde direction. In this case, transferring to upper
extremity access antegrade is recommended, which is
efficient and safe under general conditions [25].

Compliant balloon expansion of the stent-graft

In our standardized EVAR protocol, we routinely use
compliant balloons to expand the stent-graft. The bal-
loon expansion is done to improve the fixation of the
proximal stent-graft and overlap segment between
stent-grafts. This can decrease the rate of kinking or
stenosis in the case of iliac artery torture or calcifica-
tion. Kissing balloon expansion in bilateral iliac
branches and iliac extension are helpful for obtaining
a satisfactory morphology for the stent-graft system
[26]. The expansion is achieved by one compliant bal-
loon at the proximal site and two compliant balloons in
the bilateral branches. The two balloons in both
branches need to expand simultaneously (Figure 4);
if not, one branch may be compressed by the adjacent
balloon.

Conclusion

The standardized EVAR protocol is a standard proce-
dure with a standard device. Even using this standard
device, poor manipulation and the lack of a standard-
ized technique may produce bad results or unsatisfac-
tory outcomes upon follow-up. The standardized EVAR
protocol presented in this paper, which is based on our
experience from two high-volume EVAR centers, is rel-
atively less time consuming and has a fast recovery.
We hope that the details provided for this standardized
EVAR protocol will help improve the long-term out-
comes of EVAR. u
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OrrruMmusaLs CTeHT-rpapta KOMIU1aeHTHbIM

6a/U10HOM

B Hawem cTaHOapTU3MpPoOBaHHOM NpoTokone EVAR Mmbl
0ObIYHO UCMOJIb3YyeM KoMMNaeHTHble GannoHbl AN ONTU-
MuU3aLmMm cTeHT-rpadTa. BannoHHasa onTuMnsauma NnpoBo-
AuTcsa Anga ynydweHus ¢Gukcauuu NPOKCUMaILHOM YacTu
cTeHT-rpadTa U cerMeHTa NepekpbLITUS MexXay 4acTamiu
rpadra. IT0 MOXET CHU3UTL HACTOTY NepernboB Ui CTEHO-
30B B Cly4ae M3BUTOCTM WM KalbLUWHO3a MNOAB3AOLLHOM
aptepun. «Kissing-ballon» ontummnsauma o6emx noae3aoLU-
HbIX apTepuii NoMoraeT MNonydnTb Hanbonee NOAXOASLLYIO
dopmy cTteHT-rpadra [26]. OnTumMmnaaumsa Tena cteHt-rpadra
JOCTUraeTcs UCMosib30BaHWEeM OIHOrC KOMMJTAeHTHOro 6arn-
JIOHA W [ABYX KOMMNNaeHTHLIX BafNoHOB B HOXKax rpadra.
O0a 6annoHa B 06enx HOXKax OOJXHbI pa3ayBaTbCa O4HO-
BpeMeHHO (puc. 4); B NPOTUBHOM cllydae ofiHa BETBb MOXeT
ObITb NogKaTa cocegHUM OaJINIOHOM.

3akniovyeHne

CraHgapTtusupoBaHHbid npoTokon EVAR npencrasnqaer
coboll cTaHAapTHYO MpPoUeaypy C UCMONb30BaHUEM
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nepuvoji BoccTaHoBNeHus. Mbl Hageemcs, 4To getanu,
npeAcTaBfieHHble B 3TOM CTaHAapTU3MPOBaHHOM Mpo-
Tokone EVAR, nomoryt ynydwutb [OJITOCPOYHbLIE
pesynsTatel EVAR. n
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