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Don't worry, I'll find a good site soon.
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Vascular Access Cannulation

* It'sa Life Line of Hemodialysis patient

* Arterio-venous fistula(AVF) is the K/DOQI guideline
recomended

* 2 options for cannulation

e Step-Ladder (rope-ladder, rotating site)

e Button hole ( Constant-site )
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nosrraL - AV fistula

It is considered the gold-standard vascular access
because there is least risk of infection and clotting
than with the AV graft or central venous catheter.

An AV fistula is surgically created by connecting an
artery and a vein, usually in an arm or leg.

After the fistula is created, it will need to heal and
mature for weeks or months before it can be used for
hemodialysis.




Be minimum of 6 mm. in diameter

Be less than 6 mm in deep

Have blood flow greater than 600 ml/min

Be evaluated for non maturation at least 6 weeks
after surgical created
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Ladder Technique

the most common technique used for cannulation of
Arterio-Venous Fistula( Conventional)

It is the standard technique in many HD units
worldwide (Ball, 2006). Area puncture requires
repeated puncturing of one or two sites

This involves needle placement sites that are rotated
along the entire length of the fistula each time the
patient receives dialysis venous fistula (AVF)



thus allowing healing between sessions. sites, resulting
in an increased risk of aneurysm formation, secondary
to weakening of the vessel wall. This technique is less
widely used, and is no longer recommended (McCann
et al., 2009)

Used sharp needles in every session
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Button Hole Technique

The first reported in US 1977 by Twardowski

[s the “ repeated cannulation into the exact,
same puncture site , same ankle and a scar

tissue tunnel tract develops. The scar tissue
tunnel tract allows the needle to pass
through to the vessel of the fistula following
the same path each time.”

Twardowski Z. The buttonhole method of needle insertion takes center stage in an attempt
to revive daily home hemodialysis.Contemp Dial Nephrol. 1977; 18: 18-19.




The buttonhole cannulation site needs to be
established by the same person cannulating the site
every time.

The site for buttonhole cannulation should be chosen
carefully, taking into consideration the angle that you

can most easily insert (self-cannulate) the needles.

The buttonhole technique is recommended for those
who self-cannulate either in the hemodialysis center or
when performing home hemodialysis.




After about 10 cannulations using sharp dialysis
needles, the buttonhole site will develop a scar tunnel
track. This track is the same as a pierced ear that has
scar tissue formed and will cause less to no pain and
bleeding when cannulating.

After the button hole is created, a blunt dialysis
needle should be used, which eliminates the risks of
cuts and bleeding to the tract.
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Benefit of Button Hole

Cannulation less painful

Allows cannulation success where standard technique
fails

Cannulation is quicker and easier

especially deep and small fistula

Less needle trauma: infiltrations, bleeding and
aneurysm formation

Reported Cannulation Infection
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Rope Ladder Area (regional) Buttonhole




What ’s the best ?
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Buttonhole Versus Rope-Ladder Cannulation of Arteriovenous
Fistulas for Hemodialysis: A Systematic Review

Ben Wong, MD," Maliha Muneer, BSc,” Natasha Wiebe, MMath,” Dale Storie, MA,”
Sabin Shurraw, MD,” Neesh Pannu, MD," Scott Klarenbach, MD,’
Alexa Grudzinski, BSc,” Gihad Nesrallah, MD,” and Robert P. Pauly, MD'

Am ] Kidney Dis. 2014;64(6):918-936
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Fopulation Dialysis
Vintage at  Age of AVF
Pres pecified Patient Mean Baseline at Baseline Duration of
Study Study Type Study Setting Primary Outcome Modality Type N Age (y) %= Male (¥ (ma}” Follow-up
IT=C T D
Twardowski® Retospective Poland Mot explicithy In-center HD Prevalent = 20 MR NR MR NR =~ 34 patient-y
(1979) before-after 1969-1973 stated (262 wh) incident” (BH), ~22
(vt ple patient-y (AL)
OUtCOmes
reported)
Toma™ (2003) ACT Japan Mot explicithy In-center Prevalent B0 (37 BH, &0 (BH), 46 (BH), MR 426 (BH), 3 mo
stated CHD 43 AL) &4 (AL) 37 (AL 45.1 (AL)
( rrvwti ple
OUTCOMes
reported)
Marticorena™  Prospective Canada Mot explicithy In-center Prevalent 14 485 43 MR Minimum 12 12 mo
[2006) before-after 2002-2003 stated CHD
(miuttiple
oUtCOmes
reported)
Figueiredo®™®  Cross- Brazil 2007 Meedling pain In-center Prevalent 47 (12 BH, 57.3 38 MR Median 14 NA
[2008) sectional CHD 28 AL)
van Loon® Prospective Metherlands Mot explicithy In-center Prevalent 145 (75 BH, &7 (BH), 5% (BH), MR 44 (BH), 9 mo
[2010) cohort 2007-2008 stated CHD 70 RAL) &5 (AL) &7 (RL) 31 (RL)
{miuttiple
oUtComes
reported)
Birchenough™® Partially USA Infection event  In-center Prevalent NR =] NR =] MR 14 mo
(2010) retrospective  2009-2010 rate CHD
before-after
Lusdlow™® Partially Canada 2007 Mot explicithy In-center Prevalent 29 65.9 (AL), &2 (BH), 32 3z 3 mo
[2010) net noes pective stated CHD 62.9 (BH) 58 (RL)
before-after (vt ple
OUTCOIMEs
reported)
Struthers” RCT K Meedling pain In-center Prevalent 56 (28 BH, 61 (BH), 58 MR 28 [BH), 6 mo
(2010) CHD 28 AL) &0 (AL) 25 (RL)
Labriola™ Partially Belgium Infection event  In-center Both 177 T0.4 65.8 MR MR 108 mo
(2011) retrospective  2001-2010 rate CHD

before-after

=

r
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Vintage at  Age of AVF
Prespecified Patient Mean Baseline at Baseline Duration of
Study Study Type Study Setting  Primary Outcome Modality Type N Age(y) % Male )" (ma)® Follow-up
Pergdutti”’ Prospective Usa Mot explicithy In-center Prevalent 45 (21 BH, 56.0 (BH), 81 (BH), MR Minimum 6 3 mo
(2011) cohort stated CHD 24 RAL) B66.5 (RL) B3 (RL)
(multiple
outcomes
reported)
MacRaa'” RCT Canada Meedling pain In-center Prevalent 140 (70 BH, 70.3 (BH), 72.9 (BH), Median MR 2 mo for primary
(2012) CHD 70 RL) B6.7 (RL) B5.7 (RL) 2.8 (BH), outcome,
3.0 (RL) 12 mo
for infectious
e
Aitken™ Cross- UK Prevalence In-center Prevalent 447 (209 BH, 60.5 56.6 B6.5% 62 MNA
(2013) sectional of AVF- CHD 238 RL) =1y
associated
pain
Kim™ (2013) Prospective Korea Mot explicithy In-center Prevalent 32 62.4 63 NR 58.8 16 wh (EH]_.
before-after 2008-2010 stated CHD Bwk (RL)
(multiple
outcomes
reported)
Smyrth-'” Prospective Australia Signsfsymptoms  In-center Prevalent 104 (41 BH, 60 (BH), 61 34.1 (BH), MR 31.2 12 wh
(2013) cohort 2011-2012 of infection, CHD 63 AL) (RL) 55.6 (RL)
hematoma
formation,
aneurysm
formation,
success of
cannulation
Vaux”' (2013) RCT UK 2007-2010 AVF survival In-center Both 127 (58 BH, &2 (BH), 67 (BH), NR MR 12 mo
at1y CHD 69 RL) 64 (RL) B3 (RL)
MacRae™ RCT Canada Access survival  In-center Prevalent 138 (70 BH, 70.2 (BH), 73 (BH), Median Median Median 19.2 mo
(2014) 2006-2011 CHD 69 RL) 66.1 (RL) B7(RL) 3.12 (BH), 26.2(BH), (BH), 17.2 mo
2.58 (RL) 31.9 (RL) (RL)
Chan™ [2014) Retrospective  USA Primary AVF In-center Prevalent B3 (45 BH, 60.9 (BH), 64 (BH), 0.36 MR Median 12 mo
cohort 2004-2011 patency CHD 38 RL) 64.1 (RL) B3 (RL)
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Population Dialysis
Vintage at  Age of AVF
Prespecified Patlent Mean Baseline at Baseline Duration of
Study Study Type Study Setting Primary Outcome Modality Type N Age (y) % Male " (mo)” Faollow-up
Mixed and Home HD
Verhallen®' Prospective Metherlands Mot explicithy Home 3-5x/ Prevalent 33 49 73 2 MR Mean 11 =6 mo
(2007) before-after 2004-2006 stated wk HD and
(multtiple home MHD
outcomes
reported)
Mesrallah™ Retrospective Canada Staphylococcus  Home NHD Both 56 51.5 62 3.7 Minimum 6 2B6.9 patient-y
(2010) betore-after 1998-2000 aurevus
bacteremia
ais
Van Eps™ Retrospective  Australia Rates of serious Home NHD Prevalent 235 (63 MHD: 51.7 (MHD), 794 (NHD), 1.9 (NHD), NR MNHD: median
(2010) cohort 20032006 complications and in- T6% BH; 58.3 (CHD) 58.5 (CHD) 3.1 (CHD) 13.9 mo
requiring certer 172 CHD: (86.2 patient-y);
hospital CHD 92% RL) CHD: median
admissions 12 mo (142.7
patient-y)
Chow™ (2011) RCT Australia MNeedling pain Home (unknown Both 69 (34 BH, NR 70 MR MR 6 mo
prescriptions) 35 AL)
and in-center
CHD
O'Brien™” Retrospective  Ireland Infection event  Home (unknown Prevalent 127 (74 BH, Medan 78 (BH), Median 56 (BH), MR
(2012) cohort 2004-2011 rate prescriptions) 53 RL) 50 (BH), 55 (RL) 3.2 (BH), 46 (RL)
and in-center 68 (RL) 2.6 (RL)
CHD
Muir® (2014) Retrospective  Australia Coprimary: Home (overnight Both 72 (BH), Median 52 73 0.34 MR 3,765 AVF-mo
before-after 20032010 systemic or during 30 (RL) (2,767 BH,
AVF-related waking hours) 998 RL)
infections,
fistula loss/
surgical

intervertions
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Table 2. Pain With Cannulation Outcome

Study Study Type RBL Cannulation BH Cannulation Between-Group P Notes
In-Center CHD
oma™ 5% of pts “significant pain at the time of puncture at — S50 a single item on questionnaire 1 wk after
Toma™ (2003) RCT 40.5% of pt gnif pal th fp Assessed by gle it q k aft
baseline, but none with the BH technigue”; 40.5% of pts initiation of BH puncturing

“pain with the BH technique was less than with the
conventional method”; 18.9% of pts “experienced the
same mild pain with either approach”

Struthers” (2010) RCT 1 at baseline; 1 at F/U* 3 at baseline; 2.5 at MR NR Measured by 10-point visual analogue scoring system
Frue (not further described); 1/25 RL pts completing the
trial stopped using any local anesthetic vs 6/22 BH
paenE (P 001
MacRae"® (2012) RCT 1.5 (IQR, 0.4-3.2) at baseline; 1.2 1.6 (IOR, 0.5-3.2) at FP=08; P=06 Measured by 10-cm visual analogue scale; all pts
(IOR, 0.4-2.4) at FU baseline; 1.5 received a topical 5% lidocaine gel applied to AVE

(IQR, 0.5-3.4) at for 5 min during the time of pain assessment;
i) rﬂ_ﬁﬂﬁm e within-group median pain scores did no

change over F/U of 8 wk

Vaux®' (2013) RCT 1.2 (IQR, 1.0-1.5) 1.3(I0R, 1.2-1.9) P=0.05 Measured by self-reported modified numeric pain
rating scale (1 = pain free, 10 = unbearable pain); 8/
B0 b e {

subsequent pain scores excluded from the analysis;
37 AL pts vs 41% BH pts required topical or
injected local anesthetic use during at least 1
cannulation session during study (P = 0.7)

Marticorena™ (2006) Before-after 6.5 (IQR, 5.8-8.5) for venous 1.0 (IQR, 1.0-2.0) F-= 0,001, P= 000 Measured by 10-point visua analogue pain scale
needle; 7.0 (IOR, 5.8-8.0) for for venous (1 = no pain, 10 = extreme pain); daily HD pts
arterial needle needle; 1.0 experienced less pain than those dialyzing 3:</wk

(IQR, 1.0-2.0) for throughout study (P - 0.01)

arterial needle
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Table 2 (Cont'd). Pain With Cannulation Outcome

Study Study Type RL Cannulation BH Cannulation Between-Group P Notes
Aitken™ (2013) Cross-sectional 3(1QR, 2.5); =5for 27.7% 3 (AR, 2.4); =5 for FP=04 P=0.09 Measured by 10-point visual analogue scale (0 = “no
18.2% pain,” 10 = “*worst pain ever”); % of pts with severe
acute pain (score = 5); AVF pain unrelated to
cannulation per se (ie, chronic pain), was no different
between RL and BH
Kim™ (2013) Before-after 6.3 = 1.3 for venous needle; 5.1 = 1.8 for venous P=0.001; P=0.001 Measured by 10-cm visual analogue scale (0 = *no
6.1 = 1.2 for arterial neade neadle; 3.3 = 1.8 pain,” 10 = “severe pain”)
] le
Smry'mﬁ’ (2013) Cohort 1.82 = 0.934 1.90 = 1.069 F=106 Measured by 10-point visual rating scale (1 = “no
pain,” 10 = “terrible pain”); variable local
anesthetic use
Mixed and Home HD
Chow™ (2011) RCT 0.81 (95% CI, 0.48-1.15) at 0.81 (95% CI, 0.41- MS; NS Mixed HD; measured by Wong-Baker Pain Rating
baseline; 0.71 (85% CI, 1.20) at baseline; (visual analogue) Scale, from 0 (no pain) to 5 (worst
0.34-1.09) at F’U 0.56 (95% CI, pain); use of lidocaine at last F/U: 77% of RL pts vs
0.13-0.99) at F'U 44% of BH pts, P = 0.01 (data unavallable for 174
of pts)
Verhallen™ (2007) Before-after 23x22 16 =20 P=01 Home HD; measured by visual analogue scale; BH:

average pain score from 1.5-18 mo

Note: Unless otherwise indicated, values given in cannulation columns are presented as median (IQR), mean = standard deviation, or mean (35% CI).
Abbreviations: AVF, arteriovenous fistula; BH, buttonhole; CHD, corventional hemodialysis; Cl, corfidence interval; F/U, follow-up; HD, hemodialysis; I1QR, interquartile range; RL, rope-
ladder; NR, not reported; NS, not significant; pts, patients; RCT, randomized controled trial.

*Values are medians.

"alues are means.
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Inrecrion Hate

Study Study Type  Micro-organisms Identified Complications RL Cannulation BH Cannulation Between-Group P Notes
In-Center CHD
Toma™ (2003) RCT NR NR 0 events/1,000 0.9 events/1000 NR Local infectious event defined by
AVF-d AVF-d 1 of the following: redness,
swelling, tenderness, exudate or
pus; limited to a 3-mo
observation period
Struthers’ RCT NR NR 0/28 (0%) pts 1/28 (3.6%) pis NR NR
2010)
MacRae'”® RCT BH: 1 § aureus NR 9.6 events/1,000 21.4 events/1,000 P =0.003 Localized infection defined as
(2012) bacteremia; RL: no AVF-d AVF-d erythema, pus, or swelling at
positive cultures fistula site during 8-wk study
(within 12 mo) 2 BH pts
developed S aureus bacteremia
and 9 developed AVF abscess;
0 complications reported with RL
Vaux®' (2013) RCT BH: no positive NR Bacteremias: Bacteremias: 0/1,000 NR; NR Infection rate defined by
cultures; RL: 2 0.09 event/1,000 AVF-d; ESls: 0.12 bacteremias or ESls
S aureus AVF-d; ESls: event/1,000 AVF d
bacteremias /1,000 AVF-d
Twardowski® Before-after NR NR 0.12 event/1,000 0.24 event/1,000 NR Infectious events defined by
(1979) AVF-d AVF-d those requiring antibiotics
van Loon® Cohort BH: 2 S aureus NR 0/70 (0%) pts 4/75 (5.3%) pis P =0.001 Access-related infection defined
(2010) bacteremias; 2 local by need for antibiotics; cannot

infections (S aureus
& Clostridium
perfringens); RL:

no positive cultures

determine AVF-d of follow-up
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Infection Rate
Study Study Type  Micro-organisms Identified Complications RL Cannulation BH Cannulation Between-Group P Notes
(RL vs BH 1 nonfatal Cl, 0.086- period 4, 0.34 compared with or drainage from cannulation site(s)
distribution NR) endocarditis; 0.31); period 2, (95% CI, 0.19-0.55) period 3) and/or bacteremia caused by a skin
1 metastatic 0.11 (95% CI, micro-organism even without local
costovertebral 0.0014-0.83) signs; period 1: all pts using RL
arthritis technique, period 2: progressive
switch to BH method, period 3: all
pts using BH method before
educational workshops, period 4: all
pts using BH method after
educational workshops
Smyth®” (2013) Cohort BH: NR; RL: 1 NR 0.76 event/1,000 0.87 event/1,000 0.9 Signs and symptoms of infection
S aureus local AVF-d AVF-d (redness, swelling, heat,
infection discharge, pain) assessed by
clinical observation, and
pathology (wound swab,
blood culture) when applicable
han® (2014) Cohort NR NR 5/45 (8%) pts 3/38 (11%) pts 0.6 Bacteremia rates defined as at

how™ (2011) RCT BH: 1 Klebsiella
pneumoniae and
coagulase-negative
staphylococcus;
RL: no positive
cultures

Presented with
features of local
infection and fever

Mixed and Home HD
1/35 (2.9%) pts 4/34 (11.8%) pts

least 1 positive blood culture

with definite or probable association
with infection secondary to the AVF,
treated with antibictics

01 Mixed HD; exit-site infection +
bacteremia; the only pt in RL
group with infection was
dialyzing at home and had
self-initiated BH cannulation;
after the infection, the pt



Tabile 3 (Contd). Intectioss Oulcomes

Infection Rale
Study Study Type  Mioro-organi sms ldentified Complications AL Cannulation BH Cannulation Betwosn-Group P Mowms
Van Eps™ ot Amaong NHD pls (765 MR U0 (35% G, 0.2 (95% O, P = 0,04 dor Mixed HD (CHD pls: 925 RL: NHD
(20110} waing BH), 71.4% of 0.04-0.16} 0.12-0.38) IRR o 30 pls: 76% BH); seplic evenis,
posilive cullunes eventiphy, e, eventaiphy; e, (1.0:-8.66) delined as admission lo hospital
motated Gram-pos Dve 0.25 avent! 1, 00 0UB0 evend, 000 Wil kecal changes al actess sile
organEms (605 of AVF-d AVF-d sugmeatng nfecton (2g, endhama,
these ane 5 aursus); wanmih, pain, dischange from
Gram-neglive canmtaton, or CWVC el aies)
ONganEmS solaled andior fever or rigors, which reguined
n7.1% nfravenoues antibksolc Trealmeant
s umented or L]
) AOCEES WAS
deamed by he realing clinicians
i be lhe mosi probable portal of
aentry for T indection and no olher
cause was wentified
O'Baen™ Cahor BH: & 5 aursis, 1 4 endocandlis 0 event'1 00D 0,073 event, 000 P =002 Mied HD; AVF-associaled
(201:2) 5 apidermidis; AL (1 datadiy): AVF-d AVF-d infection dained by & poaitive
nd o itive culiures 1 cervical discilis blood culivre yieiling typical
paihogens with calluliis overlying
e AVF
Muir™ (2014}  Belore-alisr NR NR Event,000 AVF-2 Event/ 000 AVF-d: WS ME; Homme HD; measwene 1 oca AVF
measwe 1, measure 1, 0.20; P =005 ndections defined as enyihama,

0.03; measuna 2, measune 2 018,
007, messwre 3, measune 3, 0039
0. 10

pan, or swaling of fistul site
requiring ireatment with oral
antinaedcs with negatve blood
cultures in e absence of

Sy SISTIC SYTROM S, Measue

2 gyt AVF-relaled indecton
evernis (blood cullwe—posive
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Table 4 {Cont'd). Secondary Oulcomes

Study Type Dialysis Kodality RL Cannulafion BH Cannulation Batwean-Group P Hote
Access Surdval
Vam™ (2013) RCT InCcenier WED [13FL) VS8 (05} P= 0005 Access falure defined as AVF no longer
ey
MacRae™® [2014) RCT in-cenier 160 (KR, 10.6-29.3) mo 184 (IR, 10.8327) mo F=02 Access survival defined as ime from study

atan undil me of access abandonmant,
dedh, modality tranaler, o end of FU

I ARl T %

L X ¥ u - N B - o E ot T LA Ll b
[ 5T% of BH or matched FL o dale of rederral tor

access dysiunciion
Hemostagis

Towma™ (2008} RCT In-ceniar 25 i i 27 9% 5-10min in =5 iy i 54 1% 5-10 min in MR Hamoatass defined as e wntil beading

FR.1%, >10 min in 14.08: 40.5%, >10 minin 5.4% siopped al punciene sile afler withdrasal

of nesade al end of lreatment

Strufhers’ (2010} RCT In-coanier 6.7 = 0.55 min (baseline), 5.7 = 060 min (baseling; NS —

6.7 = 0.5 min (& maj 50 = 043 min (& ma)
MacRas"" (2012} RCT In-coanier Rale of no bleeding post-HD: Rae of no bleading post-HD: FP=04; P=0.9 FiU ol 8wk

23 6M 000 dalysis sessions; 2834 ,000 dislysis sessions;

rate of any beeding post-HD: rate of any biseding post-HD:

97 61 000 dalvsis sessing 97 24,000 disysia Se55HINS
Vax™ (2013) RCT In-center 3.1 (3R, 83-11.3% mh 7.9 (10R, 53-10.4) min P=03 Hemostasis defined as total tme fram

reqnoval of Tirsl needie 1o achievamant o
Mesaminalas s for Doth nessdien

Marbcorens" 2006) Belore-alier Incenter 20 (IR, 1540 min 13 (KR, 2-20) min B2 00 Hamoetass delanmined & follows: 5 min
aflar removing each neadls [venows firsl),
pressune on sile was reeased; if blood
appeanad throegh lolded gawes, pres sune
was reapgied mmedialely insame
mmanner, Fis process was epealsd svary
5 iy anvll Teene WS ned S of s bood
in nesdls enfrance sile

Lugilow™ {2010 Balorealier Incenler 1408 = 3.3 min 13.72 = 3.99 min ME Harmostass ol dedined
Pargolott™ (2011} Cohor In-Cenier Pz in BH growp had average hamoslass lime 23.7% sholer than pls  F— 0007 Hamoatass defined as cessaion of
in AL group punciune Deeding al anenal aie as

assessed Al 1-min and thean 30-56C
miervals lollowing nesdle removal



Table 4 (Cont'd). Secondary Oulcomes

AL Cannul aion BH Cannuiation

Mo difterancs n hamosiass ne Deaie NR
7.6 = 4.0 min Hamostass defined as averags
coom pression e alter cannula emove,
BH value bazed on times collecled from
15-18 moof FAU
Hematoma Formalon

Swumers” (2010} 27 reponisd epmodes over B mo 19 regonsd spinodes over & mo Hamaoma dedined as penipunciens
g bt anesous nditraton

MacRas"" (2012) 4361 ,000 dialysie sessions 2951 000 dalysis sessins FiU of 8 wic; hemaloma calegorzed as 0-
49, 510, >10am (nod fudher dedined

Twardowsk (1973} 125% 0.1 Heamaloma fermation nod defined;
presmably e piessed a8 percentage of
o of HD sessons

van Loon® (2010 14.0 = 15.6 (no. pai plover 9mo) 2.0 = 3.7 (no. par plover 9ma} Hamaloma defined as abnonmal infilraton
Off e

Ludiow™ {20108 I37% of pla over 3mo 37.9% of pla over 3 mo Hamaloma defined as needis infilraton

S [(2013) 31.7% of pls over 12wk 26 8% of pla over 12wk Hamaoma defined as abnonmal kcalzed
infiliration of blood caused by needis
caniuilal o

Chowr™ (2011} 0 o pla over 6 mo 11 8% of pls over & mo Hamaloma formabon nol defined

Aneurysm Formation
Struthera’ (2010} 30 = T% increase in dameter of 1% = 33% increase in dameier o Fiztutas fmm Dol groups wene
AVF over & mo AVF over & mo phalogaphed and maximem ransvense
diamedar meas ured prerandomizalion and
at siudy lenminaton
Van™ (2013) 175 df pls deveop new ansunyam 4% o pls develop New anaurysm 1 Anewtysm defined as new
ower 12 mo; B7% o pls wilh over 12 ma; Z3% of pla wilh dilatation = 0.5 cim, entagament o
enirgement of exisling entangement of existing exiziing ansuryam defined as
ansurysm over 12 mo anaunysm over 12 mo ditatation == 0.5 cm
wvan Loon® (2005 Ciolort In-center 67% of pls over 9 mo 19 of pis over 9 mo Bz QU0 Ansurysm fomalion defined as localized
dilatation o wessal
S’ (2013) Cohaot in-cenar 2B6% of pls over 12wk 7.7 of pls over 12 wi P= 002 Ansutyzm defined a3 localized dibtaton of

veasel on visual ingpection

Mote: In cannutalion colwmng, valees gvan with 10Rs ane medians, vaees given befor and aller = are mean and standand deviation, respeciively .
Abbweviations: AVF, aderovenous fistula; BH, buttonhole, CWE, ceniral venous cafeder; FIU, foliow-up; HD, hemodalysis; IR, nlerqeariie rangs; N, nod reporied; NS, not significant; pt,
palient; RCT, randomzed condrmdled iriat FL, rope-ladder; LURR, wea reduclion rato.




Buttonhole needling of haemodialysis arteriovenous fistulae results
in less complications and interventions compared to the rope-ladder
technique
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Designed of study

To studied 145 hemodialysis patients 70 of Rope ladder
andof 75 BH technique were compared

The following parameters were registered: haematoma
occurrence,redness, swelling, aneurysm formation, the
use of sharp or dull needles, miscannulations, and
interventions.

Needling pain and fear of puncture were assessed
using a verbal rating scale (VRS).

The duration of the follow-up was 9 months.



Tabte 3. Comparison of cannulation characteristics in percentages, be-
tween the rope-ladder and the buttonhole cannulation techniques

Rope-ladder (n = 70)

Buttonhole (n = 73)

Cannulation practice 6E82 dialysis sessions 6847 dialysis sessions
Type of needle used

Metal sharp o0 44

Metal dull - 56

Catheter 10 -
Needle Gauche

14 Gauche - T

15 Gauche 100 93
Needle position

Bevel up 52 99

Bevel down 48 1
Axis rotation needle

Yes 6 13

No 04 87
Direction arterial

needle

Antegrade 05 76

Retrograde 5 24
Tourniquet use

Yes 50 3

No 50 27
Sonographic guided

cannulation

Yes - -

No 100 100
Experience dialyses

nurse

<3 years 41 32

=3 years 59 68

M. M. van Loon et al.

P<0.001

Number of Hematoma

!
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Cannulation technique

Fig. 2. Number of haemotomas with the rope-ladder and buttonhole can-
nulation techniques. Box indicates 25th and 75th percentiles (thick line
is the median value). Capped bars indicate minimum and maximum val-
ues including outliers. The mean (SD) number of haemotomas for the
rope-ladder technique was 14.0(15.6) and for the BH technique 2.0(3.7).



Pl 001

Mumber of miscannulations
=
1

—

o — i

T T
Rope-ladder Buttonhole

Cannulation technigue

Fig. 1. Comparison of miscannulations between the rope-ladder and but-
tonhole cannulation techniques. Box indicates 25th and 75th percentiles
(thick line is the median value). Capped bars indicate minimum and max-
imum values including outliers. The mean (SD) number of miscannula-

tions for the rope-ladder technique was 3.7(4.7) and for the BH technique
8.1(7.0).
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Fig. 3. The number of patients who experienced an aneurysm.



Table 5. Pain and fear with the different cannulation techniques assessed
by a verbal rating scale in the various groups

HOSPITAL

Cannulation Rope-ladder Buttonhole
practice (n=170) (n=173) P-value
Age (years) 67 (20-90) 65 (21-87) 0.49
Gender 0.29
Female 33 (23%) 31 (41%)
Male 67 (TT%) 44 (59%)
Use of local anaesthetic 30% 8% =0.001
i
Pain score 1.0{0-5.4) 1.6 (0-5.0) =0.001
Fear score 038 (0-4.1) 0.63 (0-8.2) =0.002

Table 6. Diagnositic tests and interventions with the different cannulation

techniques during 9 months

Rope-ladder Buttonhole
(n="70) (n=175) P-value
Patients with diagnostic tests 28 15
Diagnostic tests 73 24 0.004
Duplex 14 11
Fistulogram 51 10
MRA 8 3
Patients with interventions 21 6
Interventions 41 10 0.001
Angioplasty 15 2 0.001
Thrombectomy 3 | 0.81
Surgical revisions 3 3 0.35
Antibiotic treatments because — 4 0.001

of access-related infections
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Objectives study

* To compare patient perceived pain and fistula
complications in buttonhole and standard needling.
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Design of study

Studied in 140 conventional hemodialysis patients

They were randomly assigned to buttonhole or
standard needling.

The primary outcome was patient perceived pain with
needling at 8 weeks.

Fistula complications of hematoma, bleeding
postdialysis, and infection were tracked.




Table 1. Characteristics of patients randomized to buttonhole or standard needling groups

Characteristic Standard Needling (n=70)

Buttonhole Needling (n=70)

Mean age (SD) in years 66.7 (14.4)
Male sex (n; %) 46 (65.7)
Comorbid illnesses (n; %)

Diabetes mellitus 39 (55.7)

Coronary artery disease 25 (40.0)
Years on hemodialysis (median) 3.0(1.6-54)
Coumadin (n; %) 9(12.9)
Mean international normalized ratio (SD) 2.2(0.3)
Type of arteriovenous fistula (n; %)

Radiocephalic 13 (18.6)

Brachiocephalic 32 (45.7)

Brachial basilic 24 (34.3)

Other 1(1.4)
Previous fistulogram/fistuloplasty (n; %) 48 (68.6)
Anesthesia used (n; %) 20 (28.6)
Type of anesthesia if used

Eutectic mixture of local anesthetics topical 9(45.0)

Lidocaine topical 9(45.0)

Intradermal lidocaine 2(10.0)

70.3 (12.3)
51 (72.9)

33 (47.1)

31 (44.3)

2.8 (1.6-5.6)
5(7.1)

24 (0.4)

11 (15.7)

43 (61.4)

16 (22.9)
0

43 (61.4)

17 (24.3)

13 (76.5)
2 (11.8)
2(11.8)

Data are expressed as mean = SD, median (25th to 75th percentile), or number (percentage).

CJASN ePress. Published on July 19, 2012 as doi: 10.2215/CJN.02730312




Table 2. Pain scores at baseline and 8 weeks with standard and buttonhole needling

Standard Buttonhole
Needling Needling
(n=70) (n=70)

Baseline (week 1) median (25th to 75th percentile) 1.5(0.4-3.2) 1.6 (0.5-3.2)

Study end (week 8) median (25th to 75th percentile) 1.2(0.4-24) 1.5(0.5-3.4)
P value (within group) 0.24 0.86

The median value is based on the three pain scores per patient each week and expressed as median (25th to 75th percentile).

CJASN ePress. Published on July 19, 2012 as doi: 10.2215/CJN.02730312
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Table 3. Rates of secondary outcomes (per 1000 dialysis sessions) for standard and buttonhole needling

Standard Needling Rate Buttonhole Needling Rate

per 1000 Dialysis Sessions per 1000 Dialysis Sessions HU

Outcomes

Hematoma formation 4364 205 0.003

Bleeding postdialysis
No bleeding 23.6 28.3

Any bleeding 97.6 9?:52 0.40
Signs of localized infection 22.4 50.0 0.003

Signs of localized infection included erythema, pus, or swelling at the fistula site.

CJASN ePress. Published on July 19, 2012 as doi: 10.2215/CJN.02730312
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Used a visual analog scale was similar for SD:BH (1.2
[0.4-2.4] : 1.5 [0.5-3.4]; P=0.57).

Hematoma formation in standard needling was higher
No bleeding post dialysis SD : BH 23.6 : 28.3 per 1000

Rate of localized signs of infection in standard versus
buttonhole needling was 22.4 versus 50 per 1000
(P=0.003).

1 episode of S. aureus bacteremia in BH

9 episodes had needling site abscesses in BH and
required intravenous antibiotics



Buttonhole Technique Better Than Area Puncture
Technique on Hemostasis and Pain Associated with
Needle Cannulation
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Objective study

To compare buttonhole arteriovenous fistula (AVF)
cannulation technique with area puncture method on
the effect of hemostasis after needle withdrawal and
pain during needle puncture.




Table 1. Patient’s characteristics

Characteristics

n=21

Age (years)
Sex Male : Female
Vintage on hemodialysis (years)
HD 2x/wk - HD 3x/wk
Diabetes
Site of AVF

- Left upper arm

- Left forearm

- Right upper arm

- Right forearm

56.3+3.0
156
53+46
13-3
14.3%

28 6% (6)
38.1% (8)
23.8% (5)
9 5% (2)




Table 2. Comparison of mean duration of hemostasis after needle withdrawal (n = 21)

Duration of hemostasis after needle withdrawal (min)

Buttonhole Area puncture

Arterial site

419+ 166
Venous site

912 +236
392+ 137

912+ 236

Table 3. Comparison of mean pam score during AVF cannulation (n = 21)

| Pain score | p-value

Buttonhole

Area puncture

Arterial site

1.20+0.90
Venous site

6.03 +0.90
138+ 0.75

< 0.0001
588 +0.82

< 0.0001
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Result Study

The mean duration of hemostasis after needle
withdrawal in BH was significantly less than
technique at both arterial site and venous

Pain score during AVF cannulation with buttonhole
technique by using blunt needle was also significantly

less than area puncture technique at both arterial site
and venous site
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Gender
Male
Female

Age (years)
<60
=60

BMI*
<18.50
18.51-24.99
25.00-29.99
>30.00
Aboriginal and Torres Strait Islander
Diabetic
Location dialysis
TTH
North Ward
Home Hill
Palm Island
Mt Isa

Table 1: Participant descriptive data.

*Missing = 1 (double leg amputee BMI unable to be determined).

“*Statistically significance, p < 0.05.

Rope-ladder

(n =63, 60.6%)

35 (55.6%)
28 (44.4%)

32 (50.8%)
31 (49.2%)
Mean = 61

Median = 60
Range = 29-91

5D =14

3 (4.8%)
29 (46.8%)
18 (29.0%)
12 (19.4%)
28 (44.4%)
40 (63.5%)

38 (60.3%)
12 (19.0%)
9 (14.3%)
2 (3.2%)
2 (3.2%)

Buttonhole

(n =41, 39.4%)

14 (34.1%)
27 (65.9%)

20 (48.8%)
21 (51.2%)
Mean = 60

Median = 62
Range = 22-83

5D =14

1(2.4%)
13 (31.7%)

9 (22.0%)
18 (43.9%)
26 (63.4%)
28 (68.3%)

10 (24.4%)
15 (36.6%)
3 (7.3%)
1(2.4%)
12 (29.3%)

Total
(n = 104)

49 (47.2%)
55 (52.8%)

52 (50.0%)
52 (50.0%)
Mean = 60
Median = 61

Range = 22-91

5D =14
(n=103)
4 (3.8%)
42 (40.8%)
27 (26.2%)
30 (29.1%)
54 (51.9%)
68 (65.4%)

48 (46.2%)
27 (26.0%)
12 (11.5%)
3 (2.9%)
14 (13.5%)

x? (p-Value)

x® = 3.750 (p = 0.053)

x? = 0.000 (p = 1.000)

x> =7.318 (p = 0.062)

x* = 2.861 (p = 0.091)
x? =0.085 (p = 0.770)

x? = 23.543"" (p = 0.000)




OUTCOME VARIABLES AND MEASURES

Signs and symptoms of infection (redness, swelling, heat,discharge,
pain), as assessed by clinical observation, and pathology (wound swab,
blood culture) where applicable.

Haematoma formation, defined as an abnormal localised infiltration
of blood caused by needle cannulation.

Aneurysm formation, defined as a localised dilatation of a vessel on
visual inspection.

Success of cannulation as measured by the number of attempts at
cannulation. The operational definition of unsuccessful cannulation
attempts was the need to make more than two attempts to cannulate
the same site.
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secondary outcome measures:

Pain score, as indicated by the participant on a 10-
point visual rating scale, on which ‘no pain’ was
represented by a score of 1, to ‘terrible pain’ which was
represented by a score of 10.

Fear score, as indicated by the participant on a 10-
point visual rating scale, on which ‘not frightened’ was
represented by a score of 1, to ‘very scared’ which was
represented by a score of 10.




The result

20 (31.7%) 11 (26.8%) 31 (29.8%) = 0.1000 (p = 0.752)

Number of dialysis sessions attended Rope-ladder Buttonhole (p value)
(n =1,876) (n=1,372)

Secondary outcome: pain and fear Mean (range) Mean (range) Z (p-value)

Fear score 1.69 (1-6) SD = 1.145  1.43 (1-4) SD = 0.635 Z = -0.669 (p = 0.504)

Table 3: Primary and secondary outcome results.
“*Statistically significance, p < 0.05.




What should we Know ?
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Pain is probably not better in buttonhole
cannulation compared to Rope ladder
cannulation

Aneurysm formation and need for interventions
may be reduced in buttonhole technique

Infections are increased in buttonhole
cannulation compared to Rope ladder
cannulation

Use of button holes should be limited to patients
with difficult cannulation or short segments
unless strict infection control measures including
topical antibiotics can be assured
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