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Abstract

Background: The arteriovenous fistula (AVF) is the most popular vascular access for hemodialysis
(HD) procedures. Normally, it has two needle insertion methods at the arterial site, including the needle
tip position has the parallel (antegrade) and the opposite (retrograde) directions to the arterial blood
flow. However, the clinical outcomes of the patients receiving HD with both antegrade and retrograde
cannulations need to be investigated. Objective: To compare the clinical outcomes of HD patients receiving
between antegrade and retrograde cannulation methods. Method: We conducted a randomized crossover
trial in HD patients with AVF. All patients were randomly assigned to either the antegrade (study) or the
retrograde (control) group and then switched to the other group in the following HD session. Baseline
patient characteristics, HD characteristics, the patient clinical outcomes (e.g., dialysis adequacy, clotting
duration after needle removal, access recirculation, and pain scores) and staff satisfaction were collected.
All data were presented in terms of number with its percentage or mean+standard deviation. We
employed multivariable multilevel Gaussian regression to adjust prognostic variables. Result: A total of 246
HD sessions were included. The results showed no significant difference in any clinical outcomes. However,
HD nurses significantly prefer antegrade to retrograde cannulation. Conclusion: HD nurse can design the
needle position with either antegrade or retrograde cannulations depending on the patient’s condition and
the suitable HD procedure without significant difference in patient clinical outcomes.
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aAnae: dunenidenwila arteriovenous
fistula (AVF) Juiifendmsuniswenidensieinios
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16,997 snevisennidu 338.4 srereaulsyeing’ tlunis
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rate) 2.2.5) Shsnsinavesihemenden (prescribed
dialysis fluid flow rate) 2.2.6) giavendonsomonidon
(hemodialysis membrane) 2.2.7) siiauaifinTasiaon
(dialyzer type) 2.2.8) szeginassuninsiunusdurion
1H0ATDINABALADALANAUTOULNARNADUADALADN LAz
2.2.9) syggnssenisiuniadunenidenvewasnidon
uASAUNaBALEDAMN

3. mAllAN15dY (randomization technique)
dmfunisunadunenideailaenisduiiessuy
oufiumed Wefthoudasseldfunsduisnmsunadu
Wondendeislaisniudslunswenidenaddnllez
#sunsunadurtenidondudnisvils fedfiaennae
slFsunsunadunenidesaeuuumilouuuigsu
Rasansunadurendenfiunnsieiu

4. msunsdurenidenagldidunenidonuuin 15G
(gauge) WAy 16G AIULHUNITINEN

5. nendinisunadurenidenguizaziings
Useiluseauanuidndutin (visual analogue scale)”
frun1siasosnuisasuuldussiafifinaiuein
10 wufns Inefiduniagudieufiunsnanofls
AusEnAuYIn Tuvaisfisumisduufiunsnuned
syiuAnuiAniduUinnniian

6. \iusIUTIM AMunnmartufintoyaifefiunadns
nandfinuaiFadeyanyiinsiiesey lagaiai
eanevesnsnendenssnsesaiionaindl KT/,
ﬂ'wmmiamawaqgL%'emﬂﬂﬁﬂ/\lanﬁamiumam%
(urea reduction rate; URR), USsnaulasidusinisiua
fouvaadeniignenud (percent of vascular access
recirculation) Tagazldsunsuseliudenisdadeniie
nT19MUTUVRILSY (blood urea nitrogen; BUN)
a naneuLarndInsNendentiuiiiiothlusunm
Fudseaelui

6.1 AIANULNgINeTeINIsWanden (dialysis

adequacy: KT/V) AuIuaInNaun1s second generation

612 adlaun15e9il

of natural logarithm 89 Daugirdas
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Kt /V = {-In (R - 0.008t) +
(4 - 3.5R)} * (UF/W) Tnes

n = Natural logarithm

R = post-hemodialysis BUN
(Un./ma.)/ pre - hemodialysis
BUN (un./na.)

t = szEznANTRINITNENIdenslY
wnsasladionlundaiy (@)

W = dry weight (mtnngavin
Asweniden: Nlansu)

UF = ultrafiltrate volume

(USu95v89U90na G0N
HUae: dn9)
6.2 NMIARAIYBIYISEAINNTNENFRNlULsaY

a1 (urea reduction rate: URR)™ ® Gaitanniseail
URR = [100] [1- Ureapost HD
/ UreaIDre HD]

Ureapost HD blood urea nitrogen
(BUN) ndan1svlan
\Hon

Ureapre HD

blood urea nitrogen
(BUN) naun1suan
\&on

6.3 percent of vascular access recirculation (R)**
FuiEIs urea based method Safiauntseail
(BUNs — BUNa) x 100

" "~ (BUNs - BUNV)

BUNs = BUN of systemic peripheral
vein

BUNa = BUN at arterial site of
hemodialysis circuit

BUNv = BUN at venous site of

hemodialysis circuit

7. menduaeaunszuaunsrlendon Wevinis
souduvlenidensenainraenidendUlisudivaeyinig
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(descriptive statistics) luguvesdnuiuiovas uax
Anade + dudosvunnsgiu luvuzideyanadns
nndtinvesnsnenidengniiauslugivesdiade «
dudsauuinasg Wisuifisunisnszaevestoya
A9 9 SENTNNGNAE t - test Uag exact probability test
AudNwalzrataLakATNUIINTIATIEAElUSLATIG
adAviovhnsSeuiisunnuuandiswesnisunada
wenidoniisumimaendonunes AVF faedisie

@@ multivariable multilevel gaussian regression

na

fUresanlunsfinydnuiu 124 g lasunis
Wondensreniedlaiisnsuay 246 ade wuaduns
Wonidandienisunudunenidendidmuniivaen
{E0AunIs antegrade cannulation S1uau 122 At uaz
msunadiunenidenis retrograde cannulation 31U
124 nsy (ﬁ?ﬂmm%y’amimﬂLﬁammﬁ"’ﬂaaaﬂdmhjwiﬁu
esnnBunis@nwiwuuled (crossover design)
frpurssrgsmdiedoudinisineiluadidaly)
M99 1 uamsiaudseng o vesteyarluvesitaeild
fumsunadurlenifeniavesnduinuiuasnguaiunm
wulifinnuuaneneiu lneduusaanand laun e eng
Tsauszadh sveznann1std AVF Sruauasavesmslden
funsudaiveaden Usunamediulnaduludenseau
\nanLdenuaysyaUTaIALsulain (blood pressure: BP)

4 v o PR aAv Yo < N | !
a1s10i 1 Feyarhluvesiteiilasunisunadunenidenveingufiny (antegrade) wavnguaiuay

(retrograde)
Antegrade (n = 122) Retrograde (n = 124)
aduds
e (319) 525
Y1 69 56.6 65 52.4
AN 53 43.4 59 47.6
21¢ @) (mean+SD) 60+11.6 59.2+12.0 .610
TsaUszanan (518)
lsannusiuladings 112 93.5 116 91.8 633
IsALUIRIY 88 72.1 90 72.6 1.000
lsnilauazvaonidon 45 36.9 43 34.6 790
328219811514 AVF (¥) median (IQR) 4.89 (2.41, 8.62) 4.56 (2.22, 8.59) 678
nsWendunsudsiaveaden (asq) 47 38.5 44 35.5 690
glulnaduluiden (n5u%) 9.9+1.6 9.7+1.7 390
(mean+SD)
sTAUNAnLEan
(x10° waddegnuieniiladiums) 215.5+155.3 220.9+158.4 659
(mean+SD)
Aunuladin (Blood pressure)
(TagwasUsan)
Systolic BP (mean=SD) 144.0+19.9 145.2+21.9 714
Diastolic BP (mean+SD) 81.86+9.3 79.5+10.5 .063

IOR = interquartile range, AVF = arteriovenous fistula
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et 2 uansiuUsvesaudnvurnsenidendeindedlaiiiovesineanguinuuazndguaiugu
wudFuUsfanaliifiauuendneiu Tnedeyadanan liud Uszaunsalvemenunalafisnidudunads
wonidenlviiugine dumisves AVF (eguinaansuvuviesuuay) wuinveadunenidenitliung (156 uaz 166)
Smnslvavesidentignaaunuieintedlaiiion (200 - 400 findansrewnd) Snsmsluaveniremeniden (500- 800
fiaddnssiowni) vlnvesdensesionidenuazalinvesiinseaden ssozsserisumiunadunenieniivaon
\Fonuasiusumissesunaiiinanmsinsevasnidanuasseozrinssenisiuvunaduendonvemasniden
wAdLaEVaanions

a1s10A 2 fudspaudnvasnisenidenmeteseddaiieuvesnsunadunenidenvesngune (antegrade)

WAENAUAIUAN (retrograde)

Antegrade (n = 122) [Retrograde (n = 124)

Uszaunsalngrunalaisy @) (mean+SD) 13.8+10.2 15.0 £10.0 425
ATRUIVDY AVF 587
Janawy (forearm arm) a2 34.4 38 30.6
AU (upper arm) 80 65.6 86 69.4
Yunvasdunaniden (gauze: G) 892
15 G 82 67.3 85 68.5
16 G 40 32.7 39 31.5
Prescribed HD machine blood flow rate 997
(Nadansraunii)
200 3 2.5 a4 3.2
250 7 5.7 7 5.6
300 61 50.0 61 49.2
350 35 28.7 34 27.4
400 16 13.1 18 14.5
Prescribed dialysis fluid flow rate (fiadansnaunii) 568
500 110 90.2 108 87.1
700 a 3.2 8 6.5
800 8 6.6 8 5.6
wiavadensesaniden () 162
Polysulfone (PS) 71 58.2 61 49.2
Polyethylene polyamine (PEPA) 51 41.8 63 50.8
yinuaefInIaaen (A7) 311
Useansnnga (High flux) 56 45.9 65 52.4
UsgAvEnms (Low flux) 66 54.1 59 a7.6
szagvinsszuinsdundaduvanifenvasasn
LHDALANUIDUWNARAADNADALADN (LWURLUAT) 6.29+3.1 5.71+2.3 096
(meanSD)

srezhnesEnIewdadunanidanvaiiaaniian
7.51+£3.1 7.71+£3.0

LAGLAZAT (WURALNAS) (Mmean+SD)
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INANTNAN 3 wansdamadnsneadtinvesnsneniennmieiaselaifisuveiieninguinyiaznguaiunu
wudliuananeiu fFauusanans laud Arpuiisaneveiniswanifionyiarn Ki/V wag URR seegiianly

nMInavuaen seauauldulinreInIsunadunenidenuay percent of vascular access recirculation Tuvaugd
wulmenualaiieuiinuineladensunaduvenideniieds antegrade cannulation innnnnsunaduweniion
2875 retrograde cannulation agslEdAYNISEDRA (93.6+11.3 vs 46.4+8.9; p-value < .001)

a1s107 3 wadwsinedinveinisunadurenidenveangufing (antegrade) uaznguAILAN (retrograde)

Antegrade

(mean+SD)

Retrograde
(mean+SD)

Mean 95%Cl

difference*

=
« AULeanwaly

- 1.66+0.43 1.66+0.46 -0.03** -0.12 0.06 .536
nswantaan (Kt/V)
- N13ANAYYDIYITY
nnsHandenlunias 73.5£22.8 71.1£22.8 43 2.5 11.0 214
A59 (URR) (308a2)
« Vascular access
o 2.28+2.60 1.50+ 2.58 0.58 -0.23 1.38 .160
recirculation (598ag)
. STEZANUNSNA
o .4 265.7+87.9 271.1+80.9 6.72 -13.06 2650 505
“ULRaN (WN)
[ <
o ITAUANNRUUIN
- “ 1.20+1.25 1.31+1.25 -0.04 -0.35 0.26 176
Yuzunaunantaan (0-10)
« AUNINa lavaInweIUTa
Tadisusadsnisunady 93.6+11.3 46.4+8.9 47.20 37.63 5677 < .001

Waniden (Sovaz)

*Retrograde i references lngly multivariable multilevel saussian regression

0 emaaUsUAIULANANYeY blood flow rate dialysate flow rate high flux Svelesi19UaIeNT4 artery Uazida vein A4

lunsweniden

J91SaU
maé’wémmaﬁﬂmaamsmumsmﬂLﬁamﬁamﬂ%aa

@ | a

InfigusiaudrfyienisinunmdinnavesUlsee
A a A v a '
n1sninnizavnmialndifesauund wazliufiniig
unsngou v ivaansaansnsnsidutae (morbidity
rate) dns1n133nwlulsanenuia (hospitalization
rate) wAEOMIINISLABTIM (mortality rate) asla
lagnuinnisiiangavainifvesguisnlasunis
Wonidenrisiaseslaisudiauduiuslinenseiu
Y = & 16, 17

ATAIULNYINBUDINITNONLA DA
AnwA1AuieaneveInIsanidennie KV uag

! a A ! 5 =
ﬂ’]ﬂ?’iaﬂa\?ﬂ@\‘lglﬁﬁl"\ﬂﬂﬂ’]iWﬂﬂLa@ﬂI‘HLmagﬂ’Nﬂia

e A1NNIT

URR Anuduiusuuunndududsuiuvesnisiin
percent of vascular access recirculation Fanuiwnn
msvlenidensieiniadlafientd percent of vascular
access recirculation geagyinlyiANANUENDYDINTS
Wonideans KtV waz URR dAnanas auawnsaviily
Aunmnvesiiavansasl’ Tuvazifertusius
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