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COMPARISON OF PERCUTANEOUS AND OPEN SURGICAL TECHNIQUES FOR FIRST-TIME
PERITONEAL DIALYSIS CATHETER PLACEMENT IN THE UNBREACHED PERITONEUM
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¢ Background: The percutaneous Seldinger method of
peritoneal dialysis catheter (PDC) insertion has gained favor
over recent years whereas traditionally it was reserved for
patients considered not fit for general anesthesia. This blind
technique is believed to be less safe, and is hence avoided
in patients with previous laparotomy incisions. Reports on
the success of this method may therefore be criticized for
selection bias. In those with no prior abdominal surgery the
optimal method of insertion has not been established.

¢ Methods: We retrospectively reviewed the outcomes of
first-time PDC placements comparing the percutaneous
(group P) and surgical (group S) insertion techniques in
patients without a history of previous abdominal surgery
in a single center between January 2003 and June 2010.
We assessed catheter survival at 3 and 12 months post-
insertion and compared complication rates between the
two groups.

¢ Results: A total of 63 percutaneous and 64 surgical
catheter insertions were analyzed. No significant differ-
ence was noted in catheter survival rates between group P
and group S (86.2% vs 80% at 3 months, p = 0.37; and
78.3% vs 71.2% at 12 months, p=0.42 respectively). Early
and overall peritonitis rates were similar (5% vs 5.3%;
p =1, and 3.5 vs 4.9 episodes per 100 patient-months; p =
0.13 for group P and group S respectively). There were also
no significant differences between the two groups in exit
site leaks (15.9% in group P vs 6.3% in group S; p = 0.15),
poorinitial drainage (9.5% in group P vs 10.9% in group S,
p =0.34) or secondary drainage failure (7.9% in group P vs
18.8% in group S, p = 0.09).

¢ Conclusion: This studyillustrates the success and safety
of percutaneous PDC insertion compared with the open
surgical technique in PD naive patients without a history
of prior abdominal surgery. Catheter survival was favor-
able with percutaneous insertion in this low-risk patient
population but larger prospective studies may help to deter-
mine whether either method is superior. The percutaneous
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technique can be recommended as a minimally invasive,
cost-effective procedure that facilitates implementing an
integrated care model in nephrology practice.
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successful PD program requires efficiency in peri-

toneal dialysis catheter (PDC) placement as a key
aspect of its development (1). Surgical insertion via
minimal laparotomy remains the most common technique
of PDC placement (2-4), and in the United States, laparo-
scopic insertions account for at least a quarter of total
PD access procedures (5). However, previous studies have
shown encouraging outcomes of percutaneous inser-
tion of PDCs, demonstrating favorable catheter survival
and a good safety profile (6-16). There are few specific
indications to recommend one technique over the other.
The blind percutaneous method is considered less safe
in patients who had undergone priorabdominal surgery,
but even in patients with an unbreached peritoneum
this technique remains less common. The advantages of
percutaneous placement of PDCs under local anesthesia
include ease of insertion as a bedside intervention and
faster recovery. In particular, avoidance of general
anesthesia, potentially shorter hospital stays and cost
effectiveness are important considerations. Visceral
injury, the major concern as a potential complication of
this technique, is uncommon. We previously reported a
comparative analysis of surgical versus percutaneous
insertion of PDCs showing a trend towards better out-
comes in the percutaneous group (8). We pointed out
that potentially significant bias imposed by avoidance
of the percutaneous method in a majority of the patients
who had priorabdominal surgeryis a major limitation of
the study, as pre-existing adhesions in those patients
selected for the surgical technique may have affected
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catheter function and hence outcomes. We therefore
carried out a separate analysis of the subpopulation of
patients from our previous study whose catheters were
inserted from January 2003 to June 2010 and who had
no prior abdominal surgery or PDC insertion to eluci-
date the effect of eliminating this particular selection
bias on the measured outcomes. To our knowledge,
no previous study has compared the two implantation
techniques, percutaneous and open surgical insertion,
exclusively in patients without prior laparotomy or
PDC placement.

SUBJECTS AND METHODS

This is a retrospective analysis of all first-time PDC
insertions between January 2003 and June 2010 in
patients without prior abdominal surgery in our cen-
ter. We reviewed the medical records of these patients
for clinical data and used the hospital’s laboratory
database to confirm peritonitis episodes. All catheter
insertions were carried out using the surgical mini-
laparotomy technique or the bedside percutaneous
Seldinger method. The selection of patients for either
procedure was generally based on the nephrologists’
practices and operator availability unless, occasionally,
patient choice and/or frailty dictated otherwise. During
the study period, one of three nephrologists at our
center practiced the percutaneous method of insertion
routinely in the majority of his/her eligible patients, a
second nephrologist inserted PDCs percutaneously but
less frequently (a third of his/her patients who were
includedin this study), and a third nephrologist referred
suitable patients for surgical or percutaneous insertion
depending on operator availability and the major-
ity of these had their catheters inserted surgically by
urology colleagues.

Curled double-cuffed Tenckhoff catheters were used
for both the surgical and percutaneous techniques.
Written consent was obtained and preoperative blood
tests performed including a full blood count, coagula-
tion screen and group and save. Piperacillin-tazobactam
4.5 g (or vancomycin in case of penicillin allergy) was
administered intravenously one hour prior to the pro-
cedure. Patients with a Staphylococcus-positive nasal
swab result or those for whom a swab result was not
available used Mupirocin 2% nasal ointment. Patients
were instructed to wash the whole body with Hibiscrub
(Chlorhexidine Gluconate 40mg/mL) and to empty their
bladder immediately prior to the procedure. A urinary
catheter was rarely necessary. Laxatives were used as
required to ensure patients had a bowel movement on
the day of the procedure.

PERCUTANEOUS AND SURGICAL PD CATHETER PLACEMENT

Surgical insertion was carried out under general
anesthesia by a consultant urologist or by trainees under
consultant supervision. A 5-cm sub-umbilical midline
skin incision was made. After dissection of the subcuta-
neous layerandincision of the linea alba, the peritoneum
wasincised to enterthe peritoneal cavity. With the aid of
anintroducer, the Tenckhoff catheter was positioned in
the pelvic cavity. A50-mL heparinised saline solution was
flushed into the abdominal cavity to test flow. Theinner
cuff was fixed to the external surface of the peritoneum
by a purse string suture and the catheter was tunneled
through the subcutaneous tissue leaving the outer cuff
buried 2 cm from the exit site. The linea alba and sub-
cutaneous layer were closed with polyglactin 910 suture
and the skin closed with subcutaneous sutures.

Percutaneousinsertion was carried outin a dedicated
procedure room in the renal ward. The procedure was
performed by a consultant nephrologist, or, occasionally,
by nephrology trainees under consultant supervision.
Oral diazepam 10 mg and dihydrocodeine (DF11) 60 mg
were administered as premedication. A 2-cm midlineinci-
sion, 3 cm below the umbilicus, was made under aseptic
conditions after local anestheticinfiltration, followed by
blunt dissection of the subcutaneous tissue down to the
linea alba and 5 cm to the left to create a subcutaneous
tunnel for the catheter. The peritoneum was then punc-
tured with a 16 gauge needle attached to a 10-mLsyringe
filled with normal saline and advanced firmly with care
through the linea alba into the peritoneal cavity in a
direction perpendicular to the abdominal wall. Needle
position was confirmed with a saline flush. The syringe
was then removed and a guide wire passed through the
needle directed downwards into the left iliac fossa. The
needle was then removed and a peel-away sheath with
anintroducerwasinserted over the guide wire. The guide
wire and introducer were removed leaving the peel away
sheath in situ. The PDC was straightened using a metal
stylet then advanced though the peel away sheath
directed caudally and posteriorly. When the PDCwas fully
inserted as far as the inner cuff would allow the stylet
was removed and the peel away sheath was pulled apart.
With the aid of a tunneling tool attached to the other end
of the Tenckhoff catheter, the extraperitoneal portion of
the catheter was then tunneled subcutaneously towards
the previously marked exit site, with the external cuff
being positioned in the middle of the tunnel. A 0.5 cm
incision was made to facilitate the tunneling tool pierc-
ing the epidermis at the exit site through which the PDC
is pulled out. The midline incision site was sutured with
a stitch. The tunneling tool was detached from the end
of the Tenckhoff catheter and a titanium adapter and
transfer set applied. The peritoneal cavity was flushed
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with three 500-mL exchanges to ensure catheter patency
and then drained out and left dry.

Peritonitis episodes were identified by documented
clinical history and confirmed by laboratory data
(dialysate white cell count more than 100/mms3 and/or
a positive effluent culture). We recorded rates of positive
exit swab cultures using the same laboratory database.
Primary failure was defined as failure to advance the
guide wire or flush the PD catheter immediately after
insertion. Poor initial drainage and secondary drain-
age failure were defined as drainage failure resulting
in catheter manipulation, replacement or discontinua-
tion of PD within and after 48 hours of commencing PD
exchanges respectively.

Outcomes at 3 and 12 months post catheter inser-
tion and overall complication rates were retrospec-
tively studied and compared. Catheter outcomes are end
points of catheter use analyzed at 3 and 12 months post
catheter insertion and include patient-related events
(death, transplantation, and transfer to hemodialysis
(HD) due to ultrafiltration failure, poor clearance or
patient choice) as well as transfer to HD due to mechani-
cal or infectious complications of the PDC, catheter
replacement or ongoing catheter use. Catheter survival
analysis was carried out, censoring for all events lead-
ing to discontinuation of PDC use other than mechani-
cal and infectious complications of the catheter. We
analyzed complications related to PD following catheter
placement until June 2011 or until discontinuation
of PD.

SEPTEMBER 2015 - VOL. 35, NO. 5 PDI
STATISTICAL ANALYSIS

Mean and standard deviations or median and inter-
quartile ranges were calculated for continuous paramet-
ric and non-parametric data respectively. We reported
frequencies for categorical data. For group comparisons,
we used the Student t-test, Mann-Whitney test, and Chi-
square test (Pearson or Fisher’s exact test) as appro-
priate. For rates, we calculated rate ratios with 95%
confidence intervals. We used Kaplan-Meier curves to
compare catheter survivalin the two groups for the first
12 months after catheter insertion. Statistical analysis
was carried out using SPSS Statistics Package version
15.0 (SPSS Inc. Chicago, IL, USA).

RESULTS

Between January 2003 and June 2010, 151 PDCs were
inserted by the surgicaltechniqueand 71 catheters (32%)
were inserted percutaneouly. Ninety-five catheter inser-
tionsin patients with previous abdominalsurgery or prior
PDCinsertion were excluded (87 were surgicaland 8 were
percutaneous insertions). Thus there were a total of 127
first-time PDC insertions in patients without a history of
priorabdominal surgeryin our center. Sixty-four of these
wereinserted using the percutaneous Seldingertechnique
and 63 were inserted using the conventional surgical
method. Baseline characteristics of the two groups are
shown in Table 1. There were significantly more patients
with polycystic kidney disease in the surgical insertion

TABLE 1
Baseline Characteristics of the Surgical (S) and Percutaneous (P)
Peritoneal Dialysis Catheter (PDC) Insertion Groups

Placement technique
Characteristic Surgical Percutaneous Total PValue

Catheters (n) 64 63 127

Mean age (years)? 49.39 (16.4) 51.06 (16.0) 0.56
Age >70 years [n (%)] 8 (12.5) 9 (14.3) 17 (13.4) 0.80
Female gender [n (%)] 23(35.9) 18 (25.9) 41(32.3) 0.45
Ethnic minority [n (%)] 5(7.8) 2(3.2) 7 (5.5) 0.44
Diabetic nephropathy [n (%)] 11 (17.2) 13 (20.6) 24 (18.9) 0.65
Polycystic kidney disease [n (%)] 9 (14.1) 1(1.6) 10 (7.9) 0.02
Body mass index?® (BMI) 26.1(4.6) 25.4 (3.7) 0.36
Baseline eGFR? 7.9 (3.2) 7.8 (4.1) 0.90
Median duration of follow-up (months)P 17.62 (14.5) 15.22 (14.1) 0.35

Body mass index: mean BMI of patients excluding two patients, one in each group, with no available data on heights, and whose
weights were less than the average of 74.3 kg and 75.2 kg for the percutaneous and surgical groups respectively; eGFR = estimated

Glomerular filtration rate.
2 Standard deviation in parentheses.
b Interquartile ranges (IQR) in parentheses.
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group but no significant differences observed in age,
gender, diabetic nephropathy causing end-stage kidney
disease (ESKD), body mass index (BMI) or baseline esti-
mated glomerular filtration rate (eGFR).

Table 2 shows catheter outcomes assessed at 3 and 12
months following insertion. There were no statistically
significant differences between the two groups in rates
of drop out to HD, transplantation or death with a func-
tioning catheter. The numbers of catheters remainingin
use and those replaced were similar.

Five patients died with a functioning catheter during
the first 12 months of follow-up, four of whom had had
their catheters inserted percutaneously. Two patients
had dilated cardiomyopathy; one was a diabeticwho suc-
cumbed to an episode of sepsis and clostridium difficile
colitis but had no clinical signs of peritonitis, the other
suffered sudden out-of-hospital cardiacarrest. The third
patient was a diabetic who died following heart surgery
for infective endocarditis, and the fourth died suddenly
dueto pericardial tamponade secondary to aortic dissec-
tion which was diagnosed on autopsy. The fifth patient,
a diabetic whose PDC was inserted surgically, died with
sepsis secondary to unresolved peritonitis despite
exchange of the Tenckhoff catheter and had opted not
to switch to HD.

Kaplan-Meier analysis of catheter survivalat 3and 12
months post-insertion showed no difference between
the surgical and percutaneous groups (Figure 1). At 12
months, the probability of catheter survival was 76% in
the surgical group and 83% in the percutaneous group
(p=0.35).

Complications related to PDC insertion and PD treat-
ment are summarized in Table 3. There were no sta-
tistically significant differences in complication rates
between the two insertion groups. Non-significant
trends towards more exit-site leaks in group Pand more

PERCUTANEOUS AND SURGICAL PD CATHETER PLACEMENT

peritonitis and secondary drainage failure in group S
were observed. There was also no difference in the inci-
dence of early peritonitis (PD-related peritonitis within
1 month of PDC insertion) between the two groups. No
visceral orvascularinjuries resulted from PDC placement
in either group.

Only 9 patients were switched to HD due to catheter-
related infections (Table 4). In most of these patients,
the catheter was removed due to resistant or recurrent
PD-related peritonitis. Only one catheter was removed
due to exit-site/tunnel infection and one catheter was
removed due to persistent peritonitis following lapa-
rotomy for an incarcerated hernia. Two other catheters
were also lost due to incarcerated hernias. One was
removed as the patient needed bowel resection with for-
mation of two ileostomies.The other was replaced during
repair of aventral hernia. Another catheter was replaced

1.0 Percutaneous/Surgical
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Figure 1 — Kaplan Meier analysis of catheter survival in the
surgical (S) and percutaneous (P) groups (censored for non-
catheter related complications). P=0.35.

TABLE 2
Outcomes of Peritoneal Dialysis Catheter (PDC) Insertions in the Surgical (S) and Percutaneous (P) Groups
at 3 and 12 Months

3 Months [ (%)]

12 Months [n (%)]

Endpoints of PDC use Surgical Percutaneous Surgical Percutaneous
Catheter remainingin use 48 (75) 50(79.4) 37 (57.8) 36 (57.1)
PDC replaced 6 (9.4) 6 (9.5) 8(12.5) 7 (11.1)
Transfer to hemodialysis - Catheter related 6 (9.4) 2(3.2) 7 (10.9) 3 (4.8)
Transfer to hemodialysis — Patient related 2(3.1) 2(3.2) 4 (6.25) 7 (11.1)
Death with a functioning catheter 0 2(3.2) 1(1.56) 4 (6.3)
Transplantation 2(3.1) 1(1.6) 7 (10.9) 5(7.9)
Recovery of renal function 0 0 0 1(1.6)
Total 64 63 64 63
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TABLE 3
Complications Following PDC Insertions in the Surgical (S) and Percutaneous (P) Groups
Placement technique

Complication Surgical Percutaneous Pvalue
Primary failure [n (%)] 0 2(3.2) 0.15
Poor initial drainage [n (%)] 7 (10.9) 6(9.5) 0.34
Peritonitis? 1/20.5 1/28.5 0.13
Early peritonitis® [n (%)] 3 (5.0) 3(5.3) 1.00
Tunnelinfection [n (%)] 1(1.6) 0 1.00
Hernia [n (%)] 5(8.3) 6 (10.5) 0.80
Exit-site leak [ (%)] 4(6.3) 10 (15.9) 0.15
Scrotal leak [n (%)]¢ 4(9.8) 7 (15.6) 0.35
Pleural leak [n1 (%)] 3(4.7) 1(1.6) 0.5
Secondary drainage failure [n (%)] 12 (18.8) 5(7.9) 0.09

PDC = peritoneal dialysis catheter; PD = peritoneal dialysis.
2 PD-related peritonitis episodes per catheter months.

b Rates of PD-related peritonitis within one month of PDCinsertion.

¢ Percentage of male patients.

TABLE 4
Reasons for Transfer to Hemodialysis

Reason for transfer to hemodialysis

Surgical (n=64)

Placement technique
Percutaneous (n=63)

Catheter-related indications [n (%)]
Infection
Leakage
Blockage

Non catheter-related indications [n (%)]
Patient/Carer fatigue
Poor clearance
Ultrafiltration failure
Abdominal surgery

Total

5(27.8) 4 (23.5)

3(16.7) 1(5.9)

3(16.7) 0

2 (11.1) 5(29.4)

4 ((22.2)) 3 ((17.6))

1(5.6 1(5.9
0 3 (17.6)
18 17

due to blockage following repair of an uncomplicated
inguinal hernia.

Overall, 12 hernias developed in 10 patients (5 in
each group) during the study period. None of these were
pericatheter hernias. Therefore they were unrelated to
the implantation technique.

Twelve patients in the surgical group experienced
secondary drainage failure. Laparoscopic manipula-
tion was attempted in 5 patients and was successful in
3, with only temporary success in a fourth patient who
was subsequently switched to HD. In the fifth patient,
laparoscopic repositioning failed to restore catheter
functionand a new PDCwasinserted. Four other patients
had their PDCs directly replaced. In one patient, catheter
function was restored by open surgical repositioning.

The remaining 2 patients were switched to HD without
attempts for catheter manipulation or replacement; one
had concomitant membrane failure with poor ultrafiltra-
tionand the other had tunnelinfection. In the percutane-
ous group, 5 patients had secondary catheter dysfunction
due to blockage or migration. Laparoscopic salvage was
attemptedin 3 ofthese patients. Two resumed PD success-
fully after a short rest period while the third developed
a port-site incisional hernia and postoperative fungal
peritonitis resulting in catheter removal. The fourth
patient had the PDC removed due to blockage following
laparoscopic cholecystectomy. In the fifth patient, a
decision was made to remove the catheter and hold PD
as the patient had a good urine output and clearance in
response to diuretic therapy.
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DISCUSSION

This study retrospectively compares percutaneous PDC
placement with the open surgical techniquein a selected
group of patients in whom insertion risk is considered
to be low. The study population is a subgroup of our
overall PD population in the period specified, namely
patients with an unbreached peritoneum (i.e. without
a history of abdominal surgery or prior PDC insertion).
To our knowledge, no previous studies reported com-
parisons of the two techniques after eliminating these
confounding factors. We previously compared outcomes
between the two methods in a more heterogeneous
cohort of patients regardless of their surgical history
(8). Whether previous abdominal surgery does indeed
increase the risk of postoperative catheter related
complications regardless of appropriate selection of
catheter placement technique remains to be confirmed
(17-20). The importance of this analysis is to dem-
onstrate encouraging outcomes of percutaneous PDC
placement that are not offset by unmatched patient
groups in terms of insertion risk. Techniques allowing
directvision, such as laparoscopicor open surgicalinser-
tion, are recommended for more complicated patients
including those with a previous laparotomy incision,
previous severe or recurrent peritonitis, morbid obe-
sity, distorted anatomy or those with increased risk of
bleeding (2,21).

The percutaneous technique has limitations, including
restriction as per general consensus to low-risk patients
without such history as the above. On the other hand,
frail patients and those with co morbidities who are con-
sidered high risk from an anesthetic perspective may be
selected for percutaneous insertion (22). More recently
this has caused less confounding where nephrologists
practice the percutaneous method routinely in all suit-
able patients where a blind technique is not convention-
ally contraindicated (6). Visceralinjuryis a concern but
isa rare event and was not observed in our study group.
Currently, variationin local expertise governs the choice
of method of PDCinsertion in low-risk patients.

Our data was collected retrospectively but was
complete and unambiguous, allowing accurate results
concerning complications and outcomes. An exception
is that data on clinical signs of exit-site infection were
not consistently documented and could not be analyzed.
Therefore possible exit-site infections as indicated only
by positive exit swab cultures (1 per 9.3 catheter months
in the surgical group versus 1 per 15.4 catheter months
in the percutaneous group) are probably overrated
due to incompleteness of supportive clinical data and
re-swabbing in some persistently colonized patients.

PERCUTANEOUS AND SURGICAL PD CATHETER PLACEMENT

Owing to various competing outcomes dictated by the
nature of ESKD, survival probability estimates become
less reliable as more patients are censored. In addi-
tion, removal of catheters due to early catheter-related
complications may represent unmeasured confounding
with respect to evaluation of long-term outcomes and
complications of the PDC. More patients died with a
functioning catheter in the percutaneous group during
the first 12 months of follow-up although the difference
was not statistically significant. These deaths were not
due to catheter- or PD-related complications. Thus,
the higher rate of death with a functioning catheter
in the percutaneous group in the first 12 months may
be related to higher comorbidity or increased frailty in
this group. The overall rates of death with a functioning
catheter during the study period were equivalentin the
two groups. Patients were unmatched with respect to
diagnosis of polycystic kidney disease (PCKD). However,
after excluding patients with PCKD, catheter survival
rates at 12 months were 77.8% and 73.9% in group P
and S respectively, not significantly different. There were
10 patients with PCKD included in our study, 9 of whom
had their PDCs inserted surgically. During the first year
of follow-up, 3 of the PCKD patients had their catheters
removed due to catheter-related complications. Two of
these patients had persistent peritonitis while the third
experienced secondary drainage failure. Previous retro-
spective cohort studies showed that thereis no difference
intechnique survivaland peritonitis rates between PCKD
patients and other non-diabetic patients receiving PD
therapy (23-27). Another observational study revealed
that PCKD does not increase the risk of peritonitis com-
pared to all non-PCKD patients on continuous ambulatory
peritoneal dialysis (CAPD) (28).

There were no differences between the 2 techniques
insofaras using a midline point of insertion and creating
a laterally directed tunnel track. In the surgical tech-
nique, the inner catheter cuffis sutured to the external
surface of the peritoneum while in the percutaneous
technique, the cuff is positioned in the subcutaneous
tissue external to the fascia. Inserting the catheter
through a paramedian location and burial of the inner
cuff beneath the anterior rectus sheath have been advo-
cated as measures to reduce leaks, cuff extrusion and
catheter migration (5,29-31). In this study, the deeper
positioning of the inner cuff secured to the peritoneum
when placing catheters surgically may explain the trend
of lower rates of exit-site and scrotal leaks in this group.
The average time from catheter insertion to use was 6
daysand 7.2 daysin the percutaneous and surgical groups
respectively. We speculated that the trend towards a sig-
nificant difference in secondary drainage failure between
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the 2 groups may be related to variations in operator
performance, patient compliance with laxative use and
susceptibility to adhesions with episodes of peritonitis.
Approximately 90% of percutaneous insertions were
performed by an experienced nephrologist as opposed
to supervised nephrology trainees. Urology trainees,
on the other hand, performed more than half of the
surgical insertions under supervision. The practice of
flushing the PDC with three consecutive 500-mL saline
exchanges immediately after percutaneous insertion to
test catheter function, as opposed to only a 50-mL flush
with the surgical technique, theoretically represents a
confounding variable. However, as this is a test of initial
catheter function, it does not explain the trend towards
more secondary drainage failure in the surgical group.

Excluding the Tenckhoff catheter kit, which was
identical in both procedures, the cost of the percuta-
neous insertion procedure in our center is 650 euros
whereas the cost of the surgicalimplantation technique
is approximately 1200 euros, corresponding to theatre
cost per hour. In addition, the average cost per bed
day in this institution is 806 euros. Although most of
the study patients were admitted for variable periods
of time to facilitate transplant work-up and inpatient
PD education, in recent years we have shifted towards
a day case practice for percutaneous insertion, further
reducing the cost associated with this technique. The
length of hospital stay in this study was also influenced
by treatment of comorbid conditions, and provision of
community support services where required. The study
was single-center based with one operator for the most
part performing the percutaneous catheter insertions
(80% of percutaneous insertions included in the study).
Larger prospective and ideally multicenter studies are
needed to demonstrate whetherimproved outcomes can
be achieved with the percutaneous Seldinger technique.
Itis unlikely that adequately powered randomized trials
would be feasible in view of the time needed to recruit
suitable patients and the relatively limited number of
centers and nephrologists experienced in practicing this
technique at present.

Wire-guided percutaneous placement ofanindwelling
PDC has been described since 1984-1985 (32-35). To
date, thereareat least 20 other published reports on bed-
side percutaneous PDCinsertionin the English literature,
mostly retrospective cohort studies (6-16,22,36-43).
Although some studies compared percutaneous to surgi-
cal insertions, only the study by Perakis et al. matched
patients for previous laparotomy showing no significant
difference between the two groups, but there was a
trend towards more laparotomy incisions in the surgical
insertion cohort (15). Most of the studies that reported

SEPTEMBER 2015 - VOL. 35, NO. 5 PDI

results of survival analysis showed favorable survival
with the percutaneous technique except the study by
Mellotte et al. where outcomes were significantly affected
by severity of illness of those selected for percutaneous
insertion (22). The randomized study by Nielson et al.
showed poor outcomes using the straight catheter com-
pared to the curled catheter (40). Excluding those two
outlying cohorts in whom 1-year catheter survival was
only 33-36%, the average survival of catheters inserted
using the percutaneous technique in the literature was
80% at 12 months following insertion. Percutaneously
inserted catheters also appear to fare well in terms of
overall complication rates with some studies showing
a reduced peritonitis rate (6,8,15) and other studies
showing no significant differences in peritonitis rates
between the two insertion groups (7,11). Similarly, no
difference in incidence of unresolved drainage failure
was seen between the two groups in most studies that
compared the 2 techniques (7-9,11,15). Selection bias,
previous laparotomy, operator expertise, catheter type
(coiled vs straight) and, in the case of peritonitis, other
patient-related factors are all potential confounders
that may have affected outcomes in these retrospective
studies. Dialysate leakage was seen more frequently
in the percutaneous insertion groups in some stud-
ies (8-10,15,22); other studies showed no difference
between the two groups (6,7,11,13). The higherincidence
of leakage associated with percutaneous placement may
be partly attributed to a shorter break-in period (time
from insertion to use of catheter) in the percutaneous
insertion groups (8,9,15,22). The majority of exit-site
leaks occur early and settle conservatively by holding
PD exchanges for a few days (6,10,12,13,15,22,40,43).
The reported incidences of bowel or bladder perfora-
tion or hemorrhage necessitating operative interven-
tion were typically 0-1.5% in total in any one study
(6-13,15,22,40,43).

These studies demonstrate that nephrologists practic-
ing bedside percutaneous PDC insertion can contribute
to facilitating timely commencement of PD in selected
patients who have no contraindications for a blind
Seldinger technique. This is of particular importance
in the “crash-lander” ESKD population when PD is
appropriate but delays in access to the surgical theatre
may represent an impediment to utilization of PD and
resultinincreased central venous catheter use. There is
increasing recognition that streamlining PD access provi-
sion enhances utilization of this effective cost-efficient
dialysis modality (44-48). Similar to data from the UK,
about 2/3 of catheter insertions in our PD population
were performed using the open surgical technique and
the restwere done using the percutaneous technique (2).
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As one of the few PD centersin Ireland providing services
for a wide geographical area, the average number of PD
catheter insertions in our center was 30 per year over
the 7-year study period. This allows for development of
the inevitably required skills of surgeons, particularly
for complex at-risk patients such as those with previous
laparotomies or PDC insertion who, on their own, rep-
resented 42% of our PD population. However, particu-
larlyin centers with lower procedural volumes, concerns
regarding the learning curve of surgical operators and
impracticality of nephrologists routinely undertaking the
role of PD access provision are well founded (5). Training
should therefore be focused on dedicated surgical doctors
and probably only nephrologists who intend to embark on
this interventional procedure as part of their long-term
career. In previous studies, although not through direct
comparison, best catheter outcomes were seen with
laparoscopic insertion compared with reports of other
insertion methods: blind percutaneous, fluoroscopically
guidedinsertion and open surgery (5,30). A recent meta-
analysis study supported this view (49). Where facilities
exist, adoption of the laparoscopic technique may further
improve outcomes of surgical PDC placement. It has been
estimated that the higherinitial costs of laparoscopic PDC
insertion are offset by a lowerincidence of complications
that may necessitate re-positioning, re-implantation or
switching patients disheartened by the initial failure
directly to HD (5,50). Likewise it has been argued that
expanding the candidate pool of patients offered PD by
employing the laparoscopic technique in patients not
suitable for the blind percutaneous method negates the
advantage of avoiding general anesthesia, consider-
ing the small proportion of patients in whom a general
anesthetic poses conceivable risk due to cardiovascular
instability, frailty or other medical comorbidities (5).
Therefore, planning for PD access provision should be
undertaken within anintegrative approach of multidisci-
plinaryinvolvement where maximizing use and develop-
ment of local expertise, the pros and cons of different
available techniques performed by different specialities,
risk-tailored selection of patients and overall healthcare
system cost considerations are taken into account.

CONCLUSION

Outcomes of percutaneous and surgical PDC inser-
tions are comparable in first-time PD starters who had
no previous abdominal surgery. The results emphasize
the success and safety of the percutaneous technique
in experienced hands in a low-risk patient population.
Variability in operator expertise and inherent patient
characteristics may represent hidden confounders.

PERCUTANEOUS AND SURGICAL PD CATHETER PLACEMENT

Prospective cohort studies may help to better determine
how the different insertion techniques affect outcomes
and rates of complications in this subset of PD patients.
The cost effectiveness, convenience and favorable cath-
eter survivalassociated with the percutaneousinsertion
method make this relatively simple intervention an
attractive option for securing peritoneal access in suit-
able patients.
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