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♦  Background:  In general, efforts to standardize care based 
on group consensus practice guidelines have resulted in lower 
morbidity and mortality. Although there are published guidelines 
regarding insertion and perioperative management of peritoneal 
dialysis (PD) catheters, variation in practice patterns between 
centers may exist. The objective of this study is to understand 
variation in PD catheter insertion practices in preparation for 
conducting future studies. 
♦  Methods:  An electronic survey was developed by the research 
committee of the International Society for Peritoneal Dialysis – 
North American Research Consortium (ISPD-NARC) to be completed 
by physicians and nurses involved in PD programs across North 
America. It consisted of 45 questions related to 1) organizational 
characteristics; 2) PD catheter insertion practices; 3) current 
quality-improvement initiatives; and 4) interest in participation 
in PD studies. Invitation to participate in the survey was given to 
nephrologists and nurses in centers across Canada and the United 
States (US) identified by participation in the inaugural meeting 
of the ISPD-NARC. Descriptive statistics were applied to analyze  
the data. 
♦  Results:  Fifty-one ISPD-NARC sites were identified (45% in 
Canada and 55% in the US) of which 42 responded (82%). Center 
size varied significantly, with prevalent PD population ranging 
from 6 – 300 (median: 60) and incident PD patients in the year 
prior to survey administration ranging from 3 – 180 (median: 20). 
The majority of centers placed fewer than 19 PD catheters/year, 
with a range of 0 – 50. Availability of insertion techniques varied 
significantly, with 83% of centers employing more than 1 insertion 
technique. Seventy-one percent performed laparoscopic insertion 
with advanced techniques (omentectomy, omentopexy, and lysis 
of adhesions), 62% of sites performed open surgical dissection, 
10% performed blind insertion via trocar, and 29% performed 
blind placement with the Seldinger technique. Use of double-cuff 
catheters was nearly universal, with a near even distribution of 
catheters with pre-formed bend versus straight inter-cuff seg-
ments. There was also variation in the choice of perioperative 

antibiotics and perioperative flushing practices. Although 86% 
of centers had quality-improvement initiatives, there was little 
consensus as to appropriate targets. 
♦  Conclusions:  There is marked variability in PD catheter inser-
tion techniques and perioperative management. Large multicenter 
studies are needed to determine associations between these 
practices and catheter and patient outcomes. This research could 
inform future trials and guidelines and improve practice. The ISPD-
NARC is a network of PD units that has been formed to conduct 
multicenter studies in PD.
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There are initiatives in the United States and elsewhere aimed 
at maximizing the use of peritoneal dialysis (PD). Peritoneal 

dialysis is promoted because it offers comparable clinical out-
comes to hemodialysis but is much less expensive to provide 
(1–3). However, there is a lack of consensus regarding the 
optimal care of PD patients and a lack of evidence on which to 
base clinical guidelines. As a consequence, the development of 
quality measures for PD care has lagged behind other therapies. 

The International Society of Peritoneal Dialysis – North 
American Chapter formed the North American Research 
Consortium (ISPD-NARC) to address knowledge gaps and 
improve PD practice. The ISPD-NARC selected PD catheter 
practices and outcomes as an initial area of focus. Safe, reliable 
access to the peritoneal cavity is a cornerstone of successful 
PD therapy, and while the ISPD has provided practice guide-
lines, the recommendations are largely based on low-quality 
evidence and do not appear to have been adopted in everyday 
practice (4).

We surveyed sites participating in the ISPD-NARC to 
describe current PD catheter practices and characterize vari-
ability in practice. This information will focus research agenda 
and facilitate the design of future prospective studies.   
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METHODS

SETTINGS AND PARTICIPANTS

The PD Catheter Practices Survey was developed by the 
Research Committee of the ISPD-NARC. A total of 51 potential 
sites were identified both by participation at the inaugural 
meeting of the ISPD-NARC and through self-identification. 
Sites included academic and non-academic sites, private and 
not-for-profit sites, and urban and community sites in Canada 
and the United States (US). 

SURVEY INSTRUMENT

The PD Catheter Practices Survey consisted of 45 questions 
organized into 4 sections: 1) organizational characteristics;  
2) PD catheter insertion practices; 3) current quality-
improvement initiatives; and 4) interest in participation in 
future studies regarding PD. The survey was pilot-tested and 
then distributed in an email that contained an electronic link 
(SurveyMonkey, Palo Alto, California) (5). To maximize the 

response rate, email reminders to nonresponders were sent 
in August and September 2014. Responses were reviewed for 
completeness and consistency. Site investigators were con-
tacted to clarify any missing or inconsistent data.

STATISTICAL ANALYSIS

Continuous variables are presented with their mean and stan-
dard deviation, median, and interquartile range as appropriate. 
Categorical variables are presented with number and percent 
prevalence. All statistics for this survey were descriptive. 

RESULTS

ORGANIZATIONAL CHARACTERISTICS

Of the 51 centers invited to participate, 82% completed the 
survey. Canadian centers accounted for 45% of the respon-
dents while centers from the United States accounted for 55% 
(Figure 1). The majority of centers were academic centers 
(62%). Prevalent total dialysis patient population ranged from 

Figure 1 — Geographical representation of centers participating in the survey. Black dots represent the city in which the center is located. Some 
points may represent more than 1 center. 
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7 to 1,500 (median: 317) while the prevalent PD population 
ranged from 6 – 300 (median: 60) (Figure 2). The number of 
incident PD patients in the year prior to survey administra-
tion varied from 3 – 180 (median: 20). Seventy-six percent of 
centers performed the majority of PD catheter insertions, and 
93% provided PD catheter care following insertion. 

The number of nephrologists caring for PD patients ranged 
from 2 – 22 (mean: 6) indicating that some centers concen-
trated care between relatively few physicians, while others 
distributed care among most physicians in the practice. The 
frequency of routine follow-up of PD patients varied among 
centers: 62% followed patients monthly, 2.4% of sites saw 
patients every 6 weeks, 11.9% every 2 months, and 24% every 3 
months. However, 100% of US sites saw patients monthly while 
in Canada, 16% saw patients every month, 5% every 6 weeks, 
26% every 2 months, and 53% every 3 months. 

PERITONEAL DIALYSIS CATHETER INSERTION PRACTICES

Peritoneal dialysis catheter insertion experience and 
practices varied considerably. The number of PD catheter 
insertions performed ranged from 0 to more than 50 per year, 
but the majority of centers placed fewer than 19 catheters per 
year (Figure 3). 

In terms of the different techniques available for placement 
of PD catheters at each center, 71% had the availability of lapa-
roscopic insertion with advanced techniques (omentectomy, 

omentopexy, lysis of adhesions), 62% of sites had open surgical 
dissection, 10% had blind insertion via trocar, 29% had blind 
placement with the Seldinger technique, and 80% of sites 
had at least 3 of these techniques available. At most centers 
(60%), general surgeons placed PD catheters. Nephrologists, 
interventional radiologists, and vascular surgeons each were 
available at 20% of sites, while rarely, urology and transplant 
surgeons were used for placing PD access. Buried catheters, 
upper abdominal catheters, and pre-sternal catheters were 
available in 36%, 43%, and 41% of sites, respectively.   

Nearly all (95%) sites utilized double-cuff catheters. Fifty-
six percent of sites preferred catheters that had a pre-formed 
bend in the inter-cuff segment, while 44% used a straight 
inter-cuff segment (44%). Entry-site preference varied as 
well. The majority of sites (81%) routinely used a downward 
facing exit site. 

PERIOPERATIVE AND POSTOPERATIVE MANAGEMENT

Pre-surgical care varied across sites. Only 58% of centers 
marked the PD catheter exit site in both a sitting and standing 
position pre-operatively. Sixty-six percent of centers routinely 
prescribed laxatives prior to surgery. There was near uniformity 
(98%) in the routine administration of prophylactic antibiotics 
prior to PD catheter insertion. Prophylactic antibiotic choices 
at the time of surgery also varied significantly: 78% of centers 
used cefazolin; 12% of centers used vancomycin; 10% used 
cefazolin and an aminoglycoside. 

Post-operative care was more consistent across centers. 
Over 80% of sites used a non-occlusive dressing post-oper-
atively, immobilized the catheter, and reported dressing 
changes done using sterile technique by a nurse. Likewise, over 
80% of centers instructed patients not to shower or bathe for 
at least 1 week or do heavy lifting. 

However, flushing practices varied among centers. Most 
centers (76%) flushed catheters weekly, 7% of centers flushed 
once after placement, 2% flushed catheters only twice, 2% 
flushed thrice weekly, and 2 % flushed biweekly. Some centers 
(10%) did not flush catheters at all.  Eight percent of these were 
due to either using buried catheters exclusively or using the 
majority of catheters within 2 weeks of placement. In centers 
that flushed catheters post-operatively, 20% flushed with 0.9% 
NaCl while 81% flushed with PD solution. Two centers reported 
using heparinized 0.9% NaCl. 

CURRENT QUALITY-IMPROVEMENT INITIATIVES

Of note, 86% of centers had quality-improvement initia-
tives in place at their center (Figure 4). This was similar among 
Canadian and US sites. Of these sites, the majority tracked rates 
of exit-site infection following PD catheter insertion (62%), 
peritonitis (64%), and functional problems leading to the need 
for manipulation or replacement or to technique failure (79%). 
When asked about acceptable rates of PD catheter non-function 
(a PD catheter never being able to be used for PD), there  
was little consensus as to an appropriate target. Twenty-five 

Figure 2 — Distribution of the size of centers by prevalent PD patients. 
The median number of patients was 60. PD = peritoneal dialysis.

Figure 3 — Distribution of the centers by the number of PD catheter 
insertions in the 12 months prior to survey administration. PD = 
peritoneal dialysis.
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nephrologists is associated with catheter outcomes remains 
to be determined.

Most sites used double-cuff catheters, but we observed 
heterogeneity in method of PD catheter insertion and the 
configuration of the catheter used. The most commonly avail-
able PD catheter insertion techniques were both laparoscopic 
and open surgical, while almost 30% of sites placed catheters 
using a blind Seldinger technique. Only 4.8% of units had only 
1 technique available to place PD catheters. This appears to be 
in contrast to a report from the 2013 United Kingdom Renal 
Registry, where 26% of units relied on only 1 technique to 
place PD catheters (13). The number of available techniques, 
however, may not correlate with the number of techniques 
actually used at a center. While there have been single-center 
studies comparing different insertion techniques, there are 
insufficient data to recommend one approach over another 
(14,15). The even split between a preference for straight vs pre-
formed, bent inter-cuff segments in our sample likely reflects 
local preferences as well as a lack of clear benefit to straight or 
Swan-neck catheters over the others (16,17). The availability 
of buried catheters was limited to only 36% of centers, with 2 
sites using buried catheters exclusively, despite data showing 
no clear benefit to this approach (18). 

Interestingly, there appeared to be variation in periop-
erative care in terms of prophylactic antibiotics, frequency of 
catheter flushing after catheter placement, and the solution 
used for flushing. Most centers used cefazolin for preinsertion 
prophylaxis, while very few used vancomycin. Gaddallah et al. 
showed that single-dose vancomycin was superior to cefazo-
lin in preventing postoperative peritonitis in a single-center 
randomized controlled trial (RCT)  (19). However, application 
of this to multiple centers where microbiology and resistance 
patterns may vary remains to be determined. Furthermore, 
some centers may restrict the routine use of vancomycin for 
prophylaxis due to concerns for development of vancomycin-
resistant infections (20). Similarly, there appears to be no 
consensus as to the frequency of flushing or what solution to 
use when flushing PD catheters following placement. There 
are no RCTs evaluating flushing practices and the impact on 
PD catheter outcomes and rates of complications, such as 
iatrogenic peritonitis.	

It was reassuring that quality-improvement programs 
exist in most of the centers surveyed. Quality-improvement 
strategies have been shown to improve PD outcomes and 
are recommended by the ISPD (21,22). However, more 
direction regarding the measurement and reporting of 
quality-improvement metrics, as well as reasonable targets for 
these metrics are needed. For example, there was little to no 
agreement on the expected or acceptable rate of primary PD 
catheter non-function. Clinical guidelines have suggested that 
greater than 80% catheter survival at 1 year is a reasonable 
target (20,23). However, targets inferred from single-center 
studies done by surgeons dedicated to PD catheter place-
ment may not be attainable targets for the average PD unit. 
There is a need to establish benchmark targets informed 
by data collected across the spectrum of PD practices and 

percent of centers felt that < 1% was acceptable, 42% thought 
5% was acceptable, 32% believed 10% was acceptable, and 
2% thought that a 15% non-function rate was acceptable. 
The 10 units who chose < 1% of catheter non-function as an 
acceptable target relied solely on surgeons to place catheters, 
with 80% of these units having the availability of laparoscopic 
surgery with advanced techniques. In contrast, of the 31 units 
willing to accept 5% or higher rates of non-function, 26% had 
nephrologists and 26% had interventional radiologists as 
available operators to place catheters.

DISCUSSION 

We conducted a detailed survey of PD catheter practices 
in sites participating in the ISPD-NARC in order to identify 
potential targets for future prospective studies and to facilitate 
planning. The availability of multiple insertion techniques, the 
use of double-cuff catheters, and most postoperative practices 
were fairly consistent across sites. However, substantial varia-
tion in practice was found in the number of patients cared for, 
volume of PD catheters placed on an annual basis, periopera-
tive care, and acceptable rates of PD catheter non-function. 

Center size and the volume of catheters placed per year 
can affect outcomes, with larger units having been shown to 
be associated with improved mortality and technique survival 
(6–10). We found large variation in both the size of units and 
the number of catheters placed per year. Although small units 
may have difficulty maintaining proficiency, very large units 
may have difficulties managing details of patient care. Just as 
size of units may affect patient outcomes, the number of PD 
catheters placed in a year may also affect catheter outcomes. 
Most centers placed fewer than 19 PD catheters a year. Many 
specialties have adopted minimum procedural numbers needed 
to maintain proficiency. This is largely due to research showing 
improved outcomes of surgical procedures with high volumes, 
as well as simulation data showing loss of procedural skill 
without repetitive use or training (11–12). Whether the volume 
of PD catheters placed per year by surgeons, radiologists, or 

Figure 4 — Percentage of centers polled having a current quality-
improvement initiative related to the shown PD catheter problems. As 
shown, 86% of centers had current quality-improvement initiatives. 
PD = peritoneal dialysis.
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incorporate them into the quality-improvement initiatives  
in PD programs.

Our study has limitations. First, this is not a true cross-
section of PD programs but a convenience sample of units 
dedicated to PD and may not accurately reflect practice in 
other sites. Second, this study did not observe practice at 
the participating sites, but relied on self-reported answers to 
questions regarding practice, which may reduce the accuracy 
of responses to certain questions and may not predict how an 
individual patient is treated.  

In conclusion, our study shows wide variation in practice 
with regard to PD catheter placement and perioperative 
management in Canada and the US. It is interesting that such 
variation in practice patterns exists, even within this self-
selected sample of units dedicated to improving PD quality, 
and who therefore presumably are familiar with the most recent 
literature. This variation may reflect knowledge gaps, the avail-
ability of resources locally, or other factors. It is unclear if this 
variation in practice is associated with differences in outcomes 
as it is possible that different practices may provide similar and 
acceptable outcomes. Future studies of the ISPD-NARC should 
be aimed at prospectively evaluating catheter insertion and 
perioperative practices on catheter outcomes. The ISPD-NARC 
is hopeful that it can sustain a coalition of PD programs to 
complete such future observational and interventional trials 
in an effort to improve the care of PD patients. 
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