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What’s known on the subject? and What does the study add?

Currently, different surgical techniques are in practice for peritoneal dialysis catheter placement with varied success and complication rate.
Literature describes a failure rate of 10-35% when catheters are placed via open technique and 2.8-13% via laparoscopic technique. Despite
open technique being most frequently used, laparoscopic procedures have shown superiority by reducing morbidity, length of hospital stay,
postoperative pain and shorter convalescence. In the existing literature, there is no consensus about the preferred operative technique for
peritoneal dialysis catheter insertion. The study sheds further light on the advantages and drawbacks of laparoscopic peritoneal dialysis
catheter insertion and compares it to the conventional technique of open continuous ambulatory peritoneal dialysis catheter insertion.

Abstract T

Objective: Continuous ambulatory peritoneal dialysis is a common treatment mode in patients with end-stage renal disease. Various insertion
techniques of continuous ambulatory peritoneal dialysis catheters have been described in the literature, including percutaneous, open and
laparoscopic techniques, with no consensus about the preferred operative technique.

Materials and Methods: Between August 2016 and March 2018, 50 patients undergoing catheter insertion were randomised to insertion by either
the open technique or laparoscopy. The demographic, preoperative and postoperative profiles of these patients were recorded and patients were
followed up for six weeks postoperatively. The Pearson chi-square test was used to compare the results with historical controls. Fisher's Exact test
was used to assess the incidence of surgical complications. The significance level was set at 0.05.

Results: A comparison between the two groups indicated that the only significant difference was in postoperative pain on postoperative evening,
lower in the laparoscopic group and statistically significant (p<0.05). There was no statistically significant difference in catheter tip migration,
catheter exit-site infection, catheter-associated peritonitis or catheter functional status between the two techniques.

Conclusion: The laparoscopic technique does not provide any additional advantage than the open technique in patients undergoing continuous
ambulatory peritoneal dialysis catheter placement.
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Currently, different surgical techniques are used for catheter
placement with varied success and complication rates. The
literature describes a failure rate of 109% - 35% when catheters
are placed via open the technique and 2.8%-13% via the
laparoscopic technique. Although the open technique is most

Introduction

Peritoneal dialysis (PD) is an effective treatment for end-stage
renal disease (ESRD). The key to successful PD is the presence
of a well-functioning dialysis catheter, defined as one that

facilitates free dialysis solution inflow and outflow. However,
several complications, such as inflow and outflow obstruction,
peritonitis, exit-site infections, leakage and catheter tip
migration, can lead to loss of peritoneal access.

frequently used, laparoscopic procedures have shown superiority
by reducing morbidity, length of hospital stay, postoperative
pain and shorter convalescence (1). In the existing literature,
there is no consensus about the preferred operative technique
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for PD catheter insertion. The hypothesis of this study was
that the laparoscopic PD catheter insertion procedure leads
to a lower incidence of catheter malfunctioning at six weeks
postoperatively.

Materials and Methods

We conducted a randomised controlled study at our hospital
between August 2016 and March 2018. After obtaining
institutional ethical committee approval (Institutional Ethics
Committee, Army Hospital (R & R), Delhi Cantt, IEC Regn no:
93/2016), all patients for PD were included in this trial after
obtaining written informed consent. Random numbers were
generated using the RAND function of MS Excel. Patients were
divided into two equal groups. The results were kept in serially
numbered, sealed opaque envelopes. These envelopes were kept
with a third person (Head Clerk) at the hospital. Once the patient
was enrolled, a call was made to the third person to ascertain
the group. Both surgeon and patient were informed about the
technique only on the morning of the surgery. All procedures
were performed by consultants having a similar experience with
vancomycin injection as antibiotic prophylaxis under general
anaesthesia.

Patient's with a body mass index (BMI) >35 kg/m? age <18 years
and those unfit for general anaesthesia were excluded.

The primary objective was to determine a better surgical
placement procedure to minimise the incidence of catheter
malfunction at six weeks postoperatively.

We also wanted to assess if the use of the laparoscopic insertion
technique reduces the rate of surgical complications, surgical
mortality, leakage, catheter tip migration, catheter-related
readmissions, exit-site infections, peritonitis and postoperative pain.

Surgical Interventions
Laparoscopic Technique

Preoperatively, the catheter's exit-site was jointly marked by the
surgeon and patient and was sited well above the belt. General
anaesthesia and antibiotic prophylaxis (vancomycin, 1000 mg IV)
were administered. After cleaning (chlorhexidine disinfection)
and draping, the patient was put in the Trendelenburg position.
A 10-12 mm port was placed supraumbilically using the open
technique and pneumoperitoneum was created.

Using a 30 degrees camera, the peritoneal cavity was inspected.
Adhesiolysis was performed wherever necessary. A double-
cuffed Swan Neck Tenckhoff dialysis catheter was placed on the
patient's abdomen, to determine the best entry and exit points.
Subsequently, a small incision was made at the entry point.
Using an 8 mm trocar, a subcutaneous tunnel was created.
The trocar was then introduced into the peritoneal cavity. A

catheter was then introduced with a stylet, without twisting
the catheter around. If necessary, an additional 5 mm trocar was
inserted to enable securing the catheter in the correct position
and the catheter tip was placed in the pouch of Douglas. The
stylet and 8 mm trocar were subsequently removed. The distal
cuff of the catheter remained just outside the peritoneum. The
peritoneal cavity was desufflated. The free inflow and outflow
were tested with at least 500 cc of saline with the patient in
the neutral position. Then, the balloon trocar was removed. The
subumbilical fascia was closed with vicryl round body 3-0 and
the skin was closed using Monocryl.

Open Technique

The preoperative measures were the same. A 4-5 ¢cm transverse
incision was made two finger breadths below the umbilicus.
Then, the anterior rectus fascia was opened, the muscles were
split and the dorsal rectus fascia was opened. The surgeon
ensured that the surrounding peritoneum was free of adhesions
with his finger. Preferably, the os pubis was felt. The catheter
was then introduced as described above and the tip was placed
in the pouch of Douglas/rectovesical pouch. Inflow and outflow
testing were done as described above. The peritoneum and
fascia were closed with a purse-string suture using PDS 3-0. The
catheter's proximal end was brought out from a point along the
catheter's natural curve, ensuring that the proximal cuff was far
enough from the exit point.

In the immediate postoperative period, patients had a plain
abdominal X-ray abdomen after 24 to 48 hours of catheter
placement (after the passage of stools) to document the
catheter tip's correct position. Postoperatively, patients were
also asked to complete different standardised questionnaires to
evaluate pain [visual analogue scale (VAS) score]. The patients
were reviewed on postop evening (D+0), D+1, D+2, D+3 and
D+7 to assess pain scores as per VAS. PD training was started in
both groups after 14 days postoperatively. They were followed
till six weeks postoperatively to assess the catheter's functional
status and document any complications.

Statistical Analysis

Categorical variables were presented as numbers (percentages).
Continuous variables were presented as medians (ranges).
Categorical variables were compared using the chi-square test.
Continuous variables were compared using the Mann-Whitney
U test. All analyses were conducted using SPSS (version 17.0,
SPSS Inc., Chicago, USA). A p-value <0.05 was considered
significant.

Results

Total of 50 patients who underwent continuous ambulatory
peritoneal dialysis (CAPD) catheter placement at our institute
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between August 2016 and March 2018 were recruited. They were
randomised equally, with 25 patients undergoing laparoscopic
catheter placement (group 1) and 25 undergoing open catheter
insertion (group 2). Patients were reviewed on D+0, D+1, D+3,
D+7 and D+6 weeks to respond to various study parameters and
check the catheter's functional status (Table 1).

Group 1 comprised 18 (72%) males and seven females (28%),
whereas group 2 comprised of 19 (76%) males and six (24%)
female patients (p=0.747). Regarding age distribution, the
mean age in group 1 was 50.88+/-7.59 yrs and in group 2
it was 55.12+/-8.54 yrs (p=0.054). The mean BMI in group 1
was 25.9+/-1.41 kg/m? and in group 2 it was 25.4+/-1.2 kg/m?
(p=0.177). In group 1, 10/25 (40%) whereas in group 2, 3/25
(129%) had a history of previous abdominal surgery (p=0.024).
Some patients had undergone previous CAPD catheter insertion,
which had been removed for various indications like outflow
failure, CAPD peritonitis and other issues. There were a total
four such patients who were equally divided in the two arms of
two each (Table 2).

The VAS pain score on D+0 (postop evening) was 8 in group 1
and 8.72 in group 2 (p=0.006). There was no difference in the
VAS pain scores in the two groups on D+1, D+2, D+3 and D+7.
Patients were followed up in the Nephrology and Urology OPD
for catheter training, dialysis or in the event of any complication

A total of 20 patients, 10 each in both groups (40% of
patients in either group) were readmitted for catheter-related
complications.

Five patients had pericatheter leakage during the study period.
Of these, two were from group 1 (8% of patients) and three
were from group 2 (12% of patients) (p=1.0).

There was only one mortality in the entire study population,
which was in group 1. Catheter tips were found to have
migrated out of the true pelvis in seven cases in total (detected
by performing an abdominal X-ray). Of these, three cases were
in group 1 (12% of patients) and four were in group 2 (16% of
patients) (p=1.0).

Of the total readmissions for CAPD catheter-related
complications, 10 were because of catheter-related peritonitis.
Four occurred in group 1, whereas six occurred in group 2
(p=0.48).

Four patients had catheter site infections. Of these, three were
in group 1 (12% of patients), whereas one was in group 2 (4%
of patients) (p=0.1).

At the six-week postoperative follow-up, two patients in group
1 (8% of patients), whereas three patients in group 2 (12% of
patients) had a non-functional catheter (p=1.0).

noticed by the patient or caregiver while administering CAPD. Discussion

Table 1. Pre-operative variables Patients with ESRD must be treated with renal replacement

Laparoscopic_| Open therapies, such as haemodialysis or CAPD. CAPD increases the

Gender distribution quality of life as it is relatively easy to use, cheaper and less
Male 18 19

Female 7 6 Table 2. Post-operative outcomes

Age distribution Laparoscopic ‘ Open ‘ p-value
35-45 5 3 Post-operative pain scores

46-55 13 10 Day 0 8.0 87 |0.006
56-65 6 9 Day 1 6.0 68 | 0.073
~65 1 3 Day 2 4.7 51 [0.093
BMI Day 3 3.5 3.9 0.066
20-23 2 1 Day 7 2.3 25 10.130
23.1-25 2 8 Outcome

25.1-27 14 13 Readmission 10 10 -

>27 7 3 Leakage 2 3 1.0

H/O previous abdominal surgeries Mortality 1 0 1.0

Yes 10 3 Catheter Migration 3 4 1.0

No 15 22 Peritonitis 4 6 0.48
Previous CAPD insertion Catheter site infection 3 1 0.1

Yes 2 2 Status at 6 weeks

No 23 23 Non-functional 2 3 -

CAPD: Continuous ambulatory peritoneal dialysis, BMI: Body mass index Functional 23 22 1.0
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invasive. For these reasons, approximately 1,20,000 patients use
renal replacement with CAPD worldwide (2).

A successful PD programme is dependent on the proper
placement of a permanent CAPD catheter, which can be
placed by various techniques, including open, percutaneous
and laparoscopic. Several studies have found laparoscopic PD
catheter placements in wider use with satisfactory success
rates and acceptable morbidity in recent years (3). Although
some authors have found catheter survival to be better when
placed via a laparoscope, the benefit of laparoscopic techniques
remains debated. A meta-analysis by Sakurada et al. (4) found no
significant advantage in outcomes, such as complication rates,
catheter survival rate, pain scores or length of stay in studies
comparing laparoscopic versus open CAPD catheter insertion.

In our study, the two groups were well matched regarding
age, sex distribution and BMI. BMI of the patient is a major
determinant in outcomes of any surgical procedure. Patients
with BMI >30 kg/m? are generally recommended to lose
weight before any elective surgery to reduce the chances of
postoperative complications. In the case of ESRD patients
requiring CAPD catheter placement, such an option is not
feasible. Patients must undergo the surgical procedure at
whatever BMI they present. The mean BMI in the laparoscopic
group was 25.9+/-1.41 kg/m? and that in the open group was
25.4+/-1.2 kg/m? (p=0.177). These results are similar to those of
van Laanen et al. (5) and Wright et al. (6).

In our study, despite a significantly larger number of patients
in the laparoscopic group with a history of prior abdominal
surgeries, there was no statistically significant difference in
outcome regarding functional status or surgical complications
between the two groups. A similar study by van Laanen et
al. (5) with 23 patients (52% of total) in the open group and
22 (48% of total) in the laparoscopic group with a history of
previous abdominal surgeries and another study by Wright et
al. (6), with 5/24 patients in the open group and 11/21 patients
in the laparoscopic group with a history of previous abdominal
operations have shown comparable functional outcomes
between the two groups. Our study population was similar to
that in the study by Wright et al. (6) because there was a higher
proportion of patients in the laparoscopic group (10/25-400%)
who had a history of previous abdominal surgeries compared
with the open group, which had only 3/25 (12%) patients with
previous abdominal surgeries. Despite the significant difference
in this parameter, there was no effect on the primary outcome
measure. Although the study is not powered to analyse the
comparison of the outcomes of different techniques used to
place CAPD catheters in patients with a history of abdominal
surgeries, a history of previous abdominal surgeries seems not to
reduce success rate of laparoscopic CAPD catheter placement.
The technique of CAPD catheter placement by laparoscopy has

been advocated at many centres for patients with a history of
abdominal surgery. The logic is that laparoscopic visualisation of
the intrabdominal milieu helps the surgeon place the catheter
tip correctly at a site away from adhesions and perform division
of adhesions that may interfere with the proper functioning of
the CAPD catheter.

In our study, both groups had 8% of patients who had
previously undergone CAPD catheter placement. They had
undergone catheter removal for various reasons, like outflow
obstruction, peritonitis or other problems. In the study by van
Laanen et al. (5), 16% of the patients undergoing laparoscopic
or open CAPD catheter insertion had a history of CAPD catheter
insertion. In their study, this group of patients with a history of
prior implantation of CAPD catheter had a success rate of 83%
in the open group and 889% in the laparoscopic group making
it a statistically insignificant parameter. Our study population
had a very small proportion of patients with such a history. The
patients in the laparoscopic group who had a previous history
of CAPD catheter insertion had functional CAPD catheters at six
weeks. In the open group, of the two patients, one patient had
a non-functional CAPD catheter at six weeks. The difference
between the two groups was not statistically significant.

For postoperative pain scores measured on D+0, D+1, D+2,
D+3 and D+7, there was no significant difference in the
scores between the two arms in our study except on the
postoperative evening when the patients in the laparoscopic
arm had significantly less pain than those in the open surgical
placement arm (p=0.006). Similar to the studies by Wright et al.
(6) and Jwo et al. (7), postoperative pain and the requirement
for analgesics did not differ between the laparoscopic and
open groups. A likely explanation is that the pain caused by
the limited dissection via the small incision in the open group
was equivalent to the mild pain produced by the carbon dioxide
pneumoperitoneum during the laparoscopic procedure.

The incidence of catheter tip migration is reported as 2.7% and
15.0% for various catheter insertion techniques (7). We had
12% and 16% catheter tip migration rates in the laparoscopic
and open surgical techniques. In our results, the open group's
catheter tip migration rate was comparable to that of Jwo et al.
(7), but our rate in the laparoscopic arm was higher than theirs.
Studies by Soontrapornchai and Simapatanapong (3) have
demonstrated a catheter tip migration rate of 0%. However, in
this study, fixation of the catheter to the parietal peritoneum
was performed, which probably was the reason for the zero-
migration rate. We did not perform this fixation suture in the
laparoscopic technique as suture fixation is not an option in the
open surgical technique. We wanted to compare the outcomes
between the two arms without a significant difference in the
technique.
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In the literature, the dialysate fluid leakage incidence after
open or laparoscopic catheter placement has been reported to
be between 5% and 13% (8,9). Paramedian placement, oblique
catheter course through the abdominal wall, long extraperitoneal
tunnel and long duration from catheter placement to dialysis
initiation seem to reduce the incidence. Yun et al. (10) reported
that minimising the leakage risk was minimised by reducing the
trocars’ number and size. In our study in place of the 10 mm
port, we used an 8 mm port (that did not exceed the catheter
cuff diameter) to tunnel in the catheter to reduce fluid leakages,
tunnel infection and minimise the incisional hernia rate. We
think that loose pericatheter tissue may increase the risk of
leakage and catheter infection. Our study had a pericatheter
leakage rate of 8% and 12% in the laparoscopic and open
surgery arms, respectively. These results are much higher than
the rates mentioned in the studies by Soontrapornchai and
Simapatanapong (3) and most recently by van Laanen et al. (5).
They had leakage rates of 2%/2% and 2%/0%, respectively, in
the laparoscopic and open surgery arms. Our results were closer
to the rates published by Jwo et al. (7) who had leakage rates of
10%/16% in the laparoscopic and open arms.

One of our patients in the laparoscopic arm died during the
6-week follow-up period due to congestive cardiac failure. This
patient did not have any surgical complications, but he died
within six weeks of the procedure. Hence, he was considered
a surgical mortality. Jwo et al. (7) had a mortality rate of
17.5% and 27% in the laparoscopic and open surgery arms,
respectively. However, among all the mortalities in that study,
only one mortality was due to catheter-related sepsis, whereas
the remaining mortalities were not directly related to surgery.

The exit-site/tunnel infection incidence did not differ between
the laparoscopic (12%) and open (4%) insertion technique in our
study (p=0.1). The PD catheter was subcutaneously tunnelled
in all cases, which reduced the exit-site infection incidence,
regardless of the insertion technique. The literature suggests a
higher exit-site infection incidence in the open group 6.3%-
410 versus the laparoscopic group 2.5%-18% (11,12).

Alarge case series did not report any difference in the peritonitis
incidence when using the open insertion technique (2.9%-31%)
or the laparoscopic technique (2.5%-31%) (1). Our study's
data also showed no significant difference in the peritonitis
incidence in agreement with these studies. The differences in
peritonitis incidence in various reports might be partly due to
differences in the prophylactic antibiotic regimens used. There
is no consensus about which and when antibiotics should be
administered to prevent peritonitis. The type of antibiotic used
might influence the peritonitis incidence. Gadallah et al. (13)
reported in a large randomized controlled trial that the use
of 1 gm vancomycin preoperatively significantly reduced the
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peritonitis risk compared with 1 gm cefazolin and no antibiotic
atall.

Mechanical obstructions that impair the functionality of CAPD
catheters are an omental wrap, adhesions or catheter migration
out of the pelvis (3). Catheter fixation to the peritoneum in the
laparoscopic method might decrease the risk of this complication
(14,15). Gadallah et al. (16) found catheter survival rates to be
77.5% and 62.5%, respectively, in the laparoscopic and open
groups and reported the laparoscopic group to be better. Gajjar
et al. (17) showed that the functionality rate of catheters
inserted by laparoscopy was 97.8%, whereas it was 80% for the
conventional method, with no statistical significance. In our
study, the 6-week survival for catheters was 92% in laparoscopy
and 889% in open surgery group with no significant difference.

Study Limitations

A limitation of our study is that, despite randomisation, there
was a statistically significant difference in patients with a
previous abdominal surgery favouring the open surgery group.
This could have negatively influenced the clinical success rate
in the laparoscopic group. It also makes a comparison between
open and laparoscopic surgery more hazardous. Larger study
populations with longer follow-up are required to reach more
definitive conclusions.

Conclusion

The specific advantages of open surgery are shorter operative
times and more basic equipment requirements and those of the
laparoscopic technique are the opportunities to do adhesiolysis
and place the catheter tip in the pelvis under direct vision.
Our study shows no significant difference between these two
modalities regarding functional outcomes and perioperative
complication rates. However, it was only a short-term outcomes
study and further trials focusing on long-term outcomes are
needed.
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