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Abstract

Background: Delayed graft function (DGF) following transplan-
tation necessitates support in the form of hemodialyis (HD) or 
peritoneal dialysis (PD). However, post-transplant PD-related com-
plication and failure rates are unknown. 
Methods: We studies patients who were on PD at the time of kidney 
transplantation over a 4-year period at two separate institutions. 
Results: Of the 137 PD patients, 19 had their catheters removed 
at the time of transplant. Of the remaining 118 patients, 89% had 
immediate graft function. PD-related complications in this group 
included peritonitis (n=5), catheter-related infections (n=2) and 
emergency laparotomy (n=1). Of the 15 patients requiring post-
transplant PD, 33% developed peritonitis and 20% had fluid-leaks 
necessitating HD. Overall, leaving a PD catheter in situ post- trans-
plantation is associated with 7% rate of peritonitis versus 0% if 
removed (p < 0.05).
Conclusions: PD catheter removal should be considered at the 
time of renal transplantation, as postoperative PD-related failure/
complication rates are high. 

Introduction 

Prior to renal transplantation, many patients have been main-
tained on peritoneal dialysis (PD) as a form of renal replace-
ment therapy. At the time of transplant, the European Best 
Practice Guidelines state that PD catheters not be removed 
in the event of delayed graft function (DGF) to facilitate con-
tinued renal support.1 However, apart from small case series 
in the pediatric transplant literature, the complication and 
failure rates related with postoperative PD are unknown.2-4

We hypothesized that use of PD catheters in transplant 
patients postoperatively leads to a high rate of failures due 
to lack of integrity of the peritoneum, as well as a high risk 

of infection. We review our experience with PD catheter 
management at two transplant centre to determine rates of 
infection and postoperative complications in kidney trans-
plant recipients. This contemporary study aims to discover 
whether PD catheter removal at the time of surgery should 
be considered in patients undergoing renal transplantation.

Methods 

The current study was approved by the ethics review boards 
of Western University and Addenbrooke’s Hospital; it was 
conducted according to the Declaration of Helsinki pro-
tocols. Using a retrospective case-control assessment, PD 
failures and PD-related complications were evaluated from 
patient records. 

During the 3-year period (2005-2008), 423 patients 
received kidney transplants at the study sites of the London 
Health Sciences Centre in London, Ontario, Canada and 
Addenbrooke’s Hospital in Cambridge, UK. Of these patients, 
137 (32%) were treated with PD prior to renal transplanta-
tion. All patients not receiving PD prior to transplantation 
were excluded from the study. Of the 137 patients, 118 had 
their PD catheters left in situ following renal transplantation; 
the remaining 19 patients had their catheters removed at 
the surgeon’s discretion at the end of the renal transplant 
procedure. 

Differences between groups were evaluated using the 
Chi-square test; p < 0.05 was considered statistically sig-
nificant.

Results 

Of the 137 patients comprising the study group, 19 had their 
catheters removed at the time of transplant (Fig. 1). Of these 
19 patients, 18 patients (95%) had immediate graft func-
tion following transplantation and did not require dialysis 
at any point post-transplant. Only 1 patient (5%) had DGF 
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and required hemodialysis (HD) for 1 week postoperatively. 
Importantly, no complications arose as a result of HD access 
or therapy. None of these patients developed postoperative 
peritonitis, hernias, wound infections or any other complica-
tions related with concurrent catheter removal.

Of the 118 patients who had PD catheters left in situ 
post-transplant, 103 had immediate graft function (89%). 
Despite not having dialysis performed, PD-related complica-
tions occurred in 6.8% (n = 6) of transplants; 5 had perito-
nitis (4.2%), 2 (1.9%) had catheter exit-site infections and 1 
(1.0%) required an emergency laparotomy for “peritonitis” 
2 months post-transplant (Fig. 1) Interestingly, laparotomy 
disclosed no evidence of intra-abdominal pathology, and a 
presumed diagnosis of “PD-related peritonitis” was made.

Following transplantation, 15 (12.7%) patients with 
retained PD catheters required postoperative peritoneal 
dialysis for DGF. In this group, 5 patients (33.3 %) developed 
bacterial peritonitis and 3 (20.0%) had dialysate-derived flu-
id-leaks from their incisions necessitating cessation of PD 
and initiation of HD (Fig. 1). In total, complications as a 
result of PD catheter use occurred in over 50% of patients; 
this number is significantly higher than in those cases in 
which PD catheter was removed or not used (p < 0.001). 

In total, the rate of PD catheter-related complications was 
12.7% when it was left in situ versus 0.0% when the catheter 
was removed at the time of surgery (p = 0.09). Accordingly, 
in the patients with immediate graft function, the PD catheter 
related complication rate was still 6.8% when the catheter 
was left in situ versus 0.0% when it was removed at the time 
of transplant (p = not significant). Therefore, even in patients 

with a relatively low risk of postoperative DGF, there is a 
small, but finite, risk of catheter-related complications.

Discussion 

Renal transplantation offers a significant lifestyle and mor-
tality advantage over both hemodialysis and PD in patients 
with end-stage renal disease (ESRD). Although as many as 
20% of ESRD patients are on PD at the time of transplanta-
tion, there has been no consensus with regards to the opti-
mal timing of PD catheter removal.5 In the current study, we 
report that PD catheters left in situ following transplantation 
are associated with a higher risk of catheter-related compli-
cations compared with PD catheters removed at the time 
of renal transplantation, regardless of allograft function or 
need for postoperative PD. 

The literature surrounding the timing of removal of PD 
catheters is sparse and mostly based on pediatric transplant 
studies. Arbeiter and colleagues demonstrated that of the 
26 PD dependent patients, all of whom had their PD cath-
eters left in situ following renal transplantation, 12 (46%) 
required its use for DGF within the first month after the 
operation.2 Unfortunately, of these patients, 6 (50%) had 
catheter-related peritonitis. All patients eventually required 
a second operation to have the PD catheter removed.2 
Similarly, Palmer and colleagues clearly demonstrated that 
43% of allograft recipients, who had PD catheters left in situ 
developed catheter-related infections, despite being treated 
with prophylactic antibiotics – all within the first 3 months 
post-transplant. Interestingly, the PD catheter was not used 

in any of these patients.4 Based on their 
findings, the authors have now mandat-
ed that PD catheters be removed prior 
to patients being discharged following 
transplantation, unfortunately necessi-
tating a second anesthetic. Conversely, 
Andretta and colleagues showed that 
although PD catheters were left in place 
in all 80 graft recipients, there was only 
a 1% PD catheter-related infection in the 
first 3 months following the transplant; 
all patients subsequently underwent a 
second operation to have the catheters 
removed.3

These studies provide strong sup-
porting evidence for our contemporary 
series in adult renal transplant recipi-
ents – leaving PD catheters in place fol-
lowing renal transplantation poses an 
appreciable risk of PD catheter-related 
complications, even if the catheter is 
not utilized. In fact, Gokald and Bakir’s 
groups have separately reported that 

Fig. 1. Flow chart of peritoneal dialysis (PD) catheter-related outcomes from kidney transplant recipients 
treated with PD prior to transplantation; IGF: immediate graft function; DGF: delayed graft function; HD: 
hemodialysis.
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although PD catheters may successfully be used in adults 
following renal transplantation, there is a high risk of emer-
gent removal of the catheters due to non-resolving peritonitis 
or catheter-site infections even in patients who did not uti-
lize PD access; removing the PD catheter at the time of the 
transplant may minimize these risks as well as mitigate the 
risks of a second anesthetic.6,7 Based on our findings, leaving 
a PD catheter in situ at the time of transplant has a >50% 
chance of catheter-related complications if it is utilized and 
almost 7% if it was not. Additionally, PD was not technically 
feasible in 20% of patients due to leakage of dialysate from 
the wound, despite no appreciable violation of peritoneal 
cavity intraoperatively. This is compounded by the addi-
tional risks of a second anesthetic to remove the indwelling 
catheter at a later date. Based on these data, we have since 
modified our institutional policy. We now consider remov-
ing PD catheters at the time of renal transplantation with 
the caveat that, in the case of DGF, patients will require 
temporary hemodialysis (no line-related complications have 
been noted by our group thus far). 

Our results are enlightening, but highlight the importance 
of further prospective studies that may delineate target popu-
lations of patients who would benefit from leaving PD cath-
eters in situ, as well as defining the criteria by which the 
surgeon will remove the PD catheter (including risk stratifi-
cation based upon donor status). 

Although many centres leave PD catheters in situ at the 
time of renal transplantation, as recommended by the cur-
rent guidelines for PD catheter management according to 
the European Best Practice Guidelines for PD, there is accu-
mulating evidence that there is a high rate of PD catheter-
related complications when the catheters are left in situ. 

Conclusion 

The current study presents novel, contemporary results from 
the largest reported cohort of patients to suggest that PD 

catheter removal should be considered at the time of renal 
transplantation, as postoperative PD-related failure, infec-
tion and other complication rates are significant and can be 
associated with significant morbidity. Furthermore, perform-
ing the catheter removal at the time of the original surgery 
will circumvent the need for a second anesthetic in a patient 
who is recovering from a major operation. 
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