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Buttonhole (or “constant site”) cannulation was first described in the literature in 1977 by Dr. Z. Twardowski. The method was initially utilized in one patient out of necessity due to a very limited area for puncture in the remaining fistula. After utilization of this method in 16 patients for six months during 10,000 dialyses, buttonhole cannulation was found to be a safe and effective method of cannulation. Benefits included easier and quicker needle insertion for dialysis staff, less painful cannulation with the elimination of anesthetic, decrease in “bad sticks,” reduction in hematoma formation, and no increase in infection rates on the patient’s side (Twardowski, 1977). 
In 1984, Krönung presented data comparing single and repeated fistula punctures, demonstrating that needle puncture causes elongation of the front wall of the fistula due to tissue displacement and filling in of the hole with thrombus. The technique utilized for the puncture determines the consequences experienced. Area puncture technique, which involves cannulating in a circumscribed area, leads to aneurysmatic dilatations and stenoses in adjacent areas. Rope-ladder puncture technique, which involves needle punctures along the length of the fistula, leads to small dilatations over the length but no aneurysmatic dilatations. Constant-site or buttonhole puncture technique causes neither aneurysms nor dilatations; therefore, it claims to be the most advantageous technique (Krönung, 1984). In 2007, Verhallen, Kooistra, and VanJaarsveld compared the rope-ladder technique with the buttonhole method. Their data indicated that the buttonhole method offers an easier cannulation with less “bad sticks;” this benefits patients with limited cannulation sites or with fistulae that are difficult to cannulate.
Buttonhole cannulation has gained acceptance, and utilization has increased. A voluntary environmental scan performed by the ESRD Networks in conjunction with the Fistula First Breakthrough Initiative (FFBI) in 14 networks indicated that 33% of the units surveyed were utilizing the buttonhole technique (FFBI, 2007). There have been many anecdotal reports of infections occurring with the buttonhole method related to presumed breaks in cleansing technique. Marticorena (2006) reported that meticulous skin preparation of buttonhole sites is essential. Once established, it is easy for cannulators to become lax and use inadequate skin preparation. This can result in bacteremia and severe clinical sequelae, outcomes that are not commonly expected with conventional cannulation under stringent hygiene conditions. They concluded that the buttonhole technique requires a more stringent protocol of skin preparation before cannulation and after needle removal.
Buttonhole Experience at Satellite Healthcare
In 2004, Satellite Healthcare began using the buttonhole technique with patients in the incenter dialysis facilities and for patients on home hemodialysis. Expectations of Satellite Healthcare were to achieve easier cannulation with less pain, elimination of anesthetics, and utilization of blunt needles, thereby providing minimal complications for patients. Currently, 137 patients dialyze three times a week utilizing buttonholes, with 2088.4 months (median 12.1 months) experience in this incenter hemodialysis population. Utilizing buttonholes incenter requires that multiple cannulators insert needles. Sixty patients on home dialysis are dialyzing 6 times a week and utilizing buttonhole cannulation with 1069.6 months (median 15.5 months) experience. This group either self-cannulates or has a single dialysis helper inserting the needles. Cannulation in both groups of patients has been shown to be easier, eliminating the need for anesthetics. Blunt needles are utilized by most patients.
Infection Rates
In general, infection rates with arteriovenous fistula (AVF) access are considered to be low. The U.S. Renal Data System (2006) reported a sepsis rate of 0.6 per patient year with fistula access as compared to a 2.0 rate per patient year in patients dialyzed with catheters. There is little data in the literature examining infection rates with buttonhole cannulation.
Since March 2004, data from the authors’ dialysis center for patients with buttonhole access indicate 10 episodes of septicemia in 10 patients in the incenter setting. Culture results indicated Staphylococcus aureus infection in 3 patients, Streptococcus Group B in 1 patient, and gram positive cocci in 2 patients. Thirteen buttonhole site infections occurred in the same group. Culture results indicated Staphylococcus aureus in 10 patients and methicillin resistant Staphylococcus aureus (MRSA) in 3 patients.
During the same time period, 6 episodes of septicemia were reported in the home dialysis buttonhole population. Culture results indicated Staphylococcus aureus in 3 patients, Staphylococcus epidermis in 1 patient, and gram positive cocci in 2 patients. No episodes of buttonhole site infections were reported in patients dialyzing in the home setting.
Overall results indicated an infection rate of 0.16/1,000 patient days in the incenter setting and 0.19/1,000 patient days in the home setting. One infection in an incenter patient resulted in death. Although these rates are low, infection is a serious complication in the hemodialysis population and can lead to fatal outcomes.
Buttonhole Cannulation Procedure
These infections in patients utilizing the buttonhole cannulation technique prompted staff at Satellite Healthcare to evaluate their procedure. Buttonhole cannulation requires strict adherence to the cannulation procedure. Evaluation of the underlying cause of the buttonhole infections revealed that patients, helpers, and staff failed to follow the cannulation procedure. Patients reported various scenarios that included using the fistula needle to remove the scab or using a toothpick for scab removal. Ease of cannulation may have led to neglect of aseptic technique. The facility’s procedure was reviewed and enhanced to include additional access preparation steps.
The cannulation procedure for buttonhole access should begin with access preparation, including a four step approach:
· Washing the access area. 

· Cleaning the buttonhole site with an alcohol preparation prior to scab removal. 

· Removal of the scab. 
· Re-cleansing the buttonhole site with Chlorhexidine™ prior to needle insertion. 
Scab removal is often difficult. Stretching the skin area around the buttonhole site may aid in loosening the scab, allowing for easier removal. Scrubbing the scab prior to removal should be avoided to reduce irritation of the area; instead, gentle wiping is suggested. Aseptic technique must be maintained throughout the procedure, including removing the scab and re-cleaning the site after scab removal.
Frequent reinforcement of aseptic technique with all cannulators is crucial to avoid errors and prevent access- related infections. Effectiveness of procedures needs to be evaluated periodically. If changes are indicated and instituted, retraining of staff and patients must occur. An example of an access preparation procedure is found in Table 1.
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Access Preparation Procedure

‘Assess fistula by:

a. Determining presence and direction of blood flow,

b. Visual Inspection of the access sie for redness,
‘swelling, drainage, or discoloration,

c. Towching skin, assessing femperature of cannula-
tion area,

d. Palpating area for absence or presence of thril

©. Reporting any abnormaltes.

Select buttonhole sites. Instruct patierts to wash
access area with antimicrobial soap and then dry the
area well, with siaff assisting as needed.

Disinfect cannulaton site:

a. Using alcohol swabs; siart a cannulation ste and
clean areas using acircular motbn and movingout-
ward,

b. Use a separale swab for each ste and albw
soluton o dry.

Remove scab that has developed over the buttorhole
site prior to needle nsertion, utiizing the scab remover
located n the blunt fistuia needie or new “pointet
tweezs. (Do not use a neede of any sort or pck off
with gauze. Patients should be istructed not fo pick at
scabs,)

Perform second disinfection of cannuitbn sies as
above using Chiorhexidine™ (2% or 4%).

Proceed with cannulation, maintaining asepte: tech-
nique.





Conclusion
Infections do occur with buttonhole cannulation and can be underestimated. Strict observance of aseptic technique and the cannulation procedure are essential to prevent infections and improve patient outcomes. Some strategies that have been incorporated include evaluation of the cannulation technique at every visit (both incenter and at home) and immediate evaluation and treatment of any symptoms of infection. Education should occur at frequent intervals for patients, partners, and staff with frequent monitoring of aseptic technique. Buttonhole cannulation can be a very safe and effective means of cannulation if constant vigilance is given to observance of procedures and technique.
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The arteriovenous fistula is the “gold standard” for ESRD vascular access, and, after the initial success of the ESRD Network national vascular access improvement initiative, CMS adopted “Fistula First” as a formal CMS Breakthrough Initiative. A formal coalition has been formed from members of the renal stakeholder community, and five task force groups are currently addressing various issues and aspects of the health care system surrounding successful arteriovenous fistula placement.
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