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• NO DISCLOSURES 



Buttonhole  Cannulation Technique (BHC)





Overview BHC

Past: 1970’s
Dr. Twardoski

Present:
What have we 

learned?

Our 
experience

Future 
perspectives 



BHC: The Beginning



In- Center: Timing of infectious access 
complications varies by access type and 
cannulation technique

1. Ravani, P., et al. J Am Soc Nephrol. 2013;(24):1668–1677. doi:10.1681/ASN.2012121234. 
2. Lyman, M., et al. Am J Kidney Dis. 2020;(76):82–89. doi:10.1053/j.ajkd.2019.11.006.



Increased risk of infection.

- Short segment AVF.
- Less pain, anxiety (?).
- Less bleeding/infiltration
- Frequent unsuccessful 

sticks.
- Less interventions.
- Less aneurysms.

- Ease of cannulation for 
self care /Home dialysis. 

PROPONENTS

OPPONENTS



OUTCOME INCREASED EFFECT DECREASED EFFECT NO DIFFERENCE
INFECTION Christensen JH  et al. 

Chsitensen LD et al. 
Glerup et al. Labriola et al.
Collier et al. 
MacRae et al. 
Chow et al ? 
Van Eps et al
Muir et al
Chan et al
Nesrallah et al.

Chow et al
Verhallen et al

Bernard Vo et al 
Struthers et al 
Vaux et al 

ANEURYSM Marticorena et al
Struthers et al ICHD
Vaux et al ICHD

PROCEDURES Chan et al
MacRae et al 

Ludlow et al
Van Loon et al
Vaux et al 

POST- CANNULATION BLEEDING Toma et al MacRae et al
Chow et al
Vaux et al
Struthers et al

HEMATOMA Chow et al. Struthers et al 
MacRae et al
Kim et al 
Pergotoli et al

PAIN Toma et al 
Hallan et al 
van Jaarsveld et al 
AH Moss et al  
Ali Kal et al 
Verhalen et al 

MacRae et al 
Vaux et al 
Struthers et al 
Chow et al



OUTCOME INCREASED EFFECT DECREASED EFFECT NO DIFFERENCE
INFECTION

Christensen JH  et al. 
Chistencen LD et al. 
Glerup et al. Labriola et al.
Collier et al. 
MacRae et al. 
Chow et al 
Van Eps et al
Muir et al
Chan et al
Nesrallah et al.

Chow et al
Verhallen et al 

Bernard Vo et al (BH vs CVC)
Struthers et al 
Vaux et al 

ANEURYSM Marticorena et al 
Struthers et al 
Vaux et al 

PROCEDURES Chan et al 
MacRae et al 

Ludlow et al
Van Loon et al
Vaux et al 

POST- CANNULATION BLEEDING Toma et al MacRae et al
Chow et al
Vaux et al
Struthers et al 

HEMATOMA Chow et al. Kim et al 
Pergotoli et al
Struthers et al 
MacRae et al

PAIN van Loon et al. Toma et al 
Hallan et al 
van Jaarsveld et al 
AH Moss et al  
Ali Kal et al 
Verhalen et al 

MacRae et al 
Vaux et al 
Struthers et al 
Chow et al 

RA
N

D
O

M
IZ

ED
 C

O
N

TR
O

LL
ED

 T
RI

AL
S 





Fielding et al. The Journal of Vascular Access 2022, Vol. 23(2) 212–224

All five RCTs:
infection as a secondary 

outcome.

Only one RCT 
significantly higher infection 

with BH, but only when 
bacteremia and site infections 

combined) (BH 12 vs RL 0, 
p<0.001).

Three other RCTs 
higher infection rate with BH, 
but there were no significant 
differences in the reported 

rates of infection between BH 
and comparator groups.. 



Why is Infection risk higher in BHC?



18% 17%

N=84+ Growth on Q 3-month sets:

Christensen, L.D et al. (2018). AJKD



Christensen, L.D et al. (2018). AJKD

Limitations: 

No control group.

Blood cultures were obtained only from patients 
with positive buttonhole bacteriology.

No antibiotic cream.  

Multiple cannulators.





N= 3
S. aureus bacteremia

1 > during first 8 weeks 
2  > 12 months of f/u

LIMITATIONS:

- Patients who self needled were excluded.
- Same nurse during track creation (2-3 wks) and up to 1 week into blunts, then 
multiple nurses.
- Topical exit site Antibiotic (AB)  prophylaxis was not used.



Verhallen et al. Nephrol Dial Transplant (2007) 22: 2601–2604

SELF-CANNULATING, HOME HEMODIALYSIS PATIENTS

Methods:
Prospective, observational study

18 months

- 3 patients developed LOCAL skin infections (PO AB)

- NO BACTEREMIA 

- Patients with short fistulas did better. 



C. Béchade et al. PLOS ONE | DOI:10.1371/journal.pone.0142256 November 17, 2015

NOTE

- Satellite units are low-care units as compared to in-center ones. 
- Younger pts, less comorbidities than ICHD

- Nursing team and number of patients are smaller with better 
knowledge of each AVF.

- Low team turnover.



Kidney Medicine 2022 4DOI: (10.1016/j.xkme.2021.10.006) Hallan et al Kidney Med. 4(2):100393 Published online December 1, 2021

LIMITATIONS: 

- Small sample size.
- No extra training of the nurses.

- Multiple cannulators: RNs rotated randomly between the intervention and 
control patients.



Toma et al. Nephrol Dial Transplant (2003) 18: 2118–2121

37 patients, 3 months

No more pain or bleeding.
Only one patient had possible site infection.

LIMITATIONS: 

Uncertain long-term results 



Emma Vaux et al, Am J Kidney Dis. 2013;62(1):81-88

• No bacteremia.
• 2 exit-site infections in BH.
• 61% nurses preferred BH.

LIMITATIONS:

Lack of blinding.

“Survivor bias”.

Single center .

STRENGHT:

Track was established by the same 
nurse. 



- Multicenter, prospective, open label.
- Six-month f/u.
- AVF and saphenous AVG.
- HHD and ICHD: same initial cannulator for 2 weeks then multiple cannulators
- Of the 4 BH site infections just one had bacteremia and 3 reported lapses in skin prep  (p=0.11)

ICHD HHD



Study Design: Quality improvement.   Observational, partly retrospective. Intensive edu workshops decreased infections in BH.

Labriola et al. Am J Kidney Dis. 2011;57(3):442-448



Retrospective “survival-analysis”
881 patients (2009-2012)

CVC:
175

RL:
478

BH:
219

31 Staph aureus bacteremia SAB

14 12 5

Hazard ratio for first SAB:
CVC + BH > RL (5.3 (95% CI -1.9-1.86), p =0.001 and 

3.6 (1.3-96) , p= 0.011 

- Q 3-month nasal MSSA/MRSA screening . 
- Decolonization protocol: 5 d of mupirocin or hibitane preceded by chlorhexidine washing. 
- 85% of patients with SAB had + nasal screen.  



Methods:
- Prospective QI initiative.
- Q  6 months audits during clinic visits and during retraining sessions after an infection.
- Mean HHD vintage of 6.7.
- Mean number of errors per patient decreased from 1.24  1.75 (baseline) to 0.33  0.49 (last follow-up), P < 0.001
- Unable to demonstrate an association between  the change in patient reported errors and vascular access related infection.

Dhruve et al. Hemodialysis International 2019; 23:133–138



Staphylococcus aureus Bacteremia and BHC: Long-Term 
Safety and Efficacy of Mupirocin Prophylaxis

Study: 

Retrospective pre-post comparison 
of SAB rates after establishing 
Mupirocin to track.

Findings: 
Post intervention episodes of SAB 
were documented only in patients 
who were non-adherent to the 
prescribed regimen.

Nesrallah GE et al, Clin J Am Soc Nephrol. 2010;5(6):1047-1053. doi:10.2215/CJN.00280110



Joyce Struthers et al, ASAIO Journal 2010

- 56 pts (28 RL Vs 28 BH)
- No more than 2 nurses
-One localized infection in the BH group
-Not powered to demonstrate increased risk of infection



Kal et al. Renal Replacement Therapy (2020) 6:42

BHC technique may be preferred because it is less painful, does not differ from the RL method in efficacy and can be applied to shorter 
vasculature.

Two groups: distance between the arterial and venous needle points. 
Group 1: 5–7 cm in 25 patients.

Group 2:  7–10 cm in 19 patients.



DESIGN: 

- Prospective cohort study, no control group.
- 14/200 in-center chronic HD patients.

- 1 year follow.

RESULTS:

- All had improvement of bleeding and pain.
- 9 have progressed to self-cannulation.

- 4 transitioned to HHD. 
- 2 bacteremias -> implementation of AB cream to the track with no more 

infections.
- 2 cases: remodeling of the fistula and shrinkage of the

aneurysm.

Marticorena et al.Hemodialysis International 2006; 10:193–200
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Am J Kidney Disease. Am J Kidney Disease. 2013;5:187-198.



Our Process

Patient Identification.

Infection Prevention Strategies.

Buttonhole Preservation Strategies. 



Patient 
Identification

RL technique if : AVG, patient preference, 
decreased subcutaneous tissue, tremors, 

other. 

If no contraindications/concerns for BHC: 
informed consent obtained. 

Multidisciplinary assessment of AVF:
HHD nurse, Vascular Surgeon, Nephrologist



Aseptic Technique
and Follow up 
ABSOLUTE need for great pre-treatment access care

Scab removal 

Mupirocin AB cream to track

Monthly clinic re-education

Access “diary”



BUTTONHOLE  TRACK PRESERVATION STRATEGIES

ONE AND ONLY ONE CANNULATOR

INPATIENT POLICY

VACATION POLICY

FISTULOGRAM POLICY



INPATIENT 
POLICY 

Purpose: 

To be able to maintain the buttonhole tracks by allowing patient or caregiver to 
access BH while inpatient.

Procedure

1. Patient will bring blunt needles from home (admission Kit).

2. Cannulation will be done according to the training of the cannulator(including 
pre- cannulation and post- cannulation care).

3. If cannulator unable to do it, IP dialysis nurse will access AVF using RL 
technique away from BH track. 

4. Mupirocin cream to be applied to track post- cannulation as per unit protocol. 

(EPIC ORDER SET). 



No documented bacteremia in our HHD population  dialyzing via AVF (BH) since start of the program.

Anecdotal: few local skin infections (not tracked).

HHD Program 
2008-2023 (Selinsgrove PA, Davita)



Survey  HHD patients dialyzing via AVF
Dec 2022.



13 out of 14 pts perform BHC

- Majority of care partners are  
spouses.

- 42 % Self-cannulate ( 50 % do 
so with non dominant hand).

- Majority of pts (64%) had 
only one fistulogram within 

last year.

- >80% of fistulograms were 
elective and ER was avoided 

100% times. 



Slight or no concern about needle pain 
at dialysis start and during training 

(71.4%) 

Increasing confidence on their own or 
partner’s ability to cannulate reduced 

distress related to cannulation. 



86% had current little to no concern 
about needle related pain and 

majority thought Buttonhole helps 
reducing needle related distress.

Infiltration, bleeding, aneurysm 
were uncommon. 

All patients said having difficulty 
with cannulation leading to 

inability to dialyze: Never or Rare 





HHD PROGRAM GROWTH SINCE SELF-CANNULATION 
PROGRAM INITIATION







KEY ELEMENTS BUTTONHOLE CANNULATION



Limited Experience Heralds Widened Clinical 
Interpretation And a Frontier of Opportunity

SINGLE CENTER, OBSERVATIONAL STUDIES:

- OFTEN OVERLOOKED. 
- MAY YIELD CONSTRUCTIVE CONTRIBUTIONS 
TO BEST DEMONSTRATED PRACTICES.

FUTURE NEEDS AND POTENTIAL FOR 
RESEARCH:

- HOMOGENEOUS,  TARGETED GROUPS:      
HHD, self-care, single operators.

- STANDARIZED PROTOCOL .



RIGHT ACCESS, RIGHT CANNULATION METHOD, RIGHT PATIENT

Quality of dialysis

Patient safety

Individual dialysis experience

Type of Cannulation technique.



Reframing  Buttonhole 
Cannulation and its 

role in self-care and Home 
Hemodialysis.


