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Abstract: Background/Objectives: Peritoneal dialysis as a form of renal function substitution is not as
widespread as hemodialysis. However, it has recognized advantages such as preservation of the residual renal
function, no need for vascular access, can be performed at home, but requires a proper insertion of a peritoneal
dialysis (PD) catheter and maintaining its patency. Methods: We presented a 10-year retrospective study on a
group of 133 patients hospitalized for peritoneal dialysis catheter insertion/replacement. We routinely implant
the catheter laparoscopically, but there were cases in which the insertion was performed open route. We
analyzed the patient group by age and gender criteria, number of complications and time when they appeared,
duration of surgical intervention and the surgical technique used (126 were performed laparoscopically and 7
were inserted via open route). The open technique was performed mainly in patients with contraindications of
general anesthesia. Results: We encountered a number of 23 complications in 18 patients, in only 1 case the
patient was switched to permanent hemodialysis (at his own wish). We highlighted in the study the
indisputable advantages of laparoscopy, supported by the results obtained: correct placement of the catheter,
the possibility of adhesiolysis, preservation of the peritoneal surface through minor operative trauma, low
number of complications(bleeding, migration, hernia 0,8%, leakage 4%, lower than those found in the
literature). Even if infection was the most frequent complication (peritonitis 35%, catheter exit site infection
30.4%), only 1 case appered in the pretraining period. All complications were managed by medical treatment
or by temporary cessation of peritoneal lavage, except of two cases that required reimplantation of the catheter.
Conclusions: Laparoscopic catheter insertion for PD is a safe method, with reduced post-procedural
complications, thus ensuring a long duration of the functionality of the catheter.
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1. Introduction

The first concept of peritoneal dialysis was presented in London in 1743 by Christopher Warrick
at the Royal Society of Medicine.

Experiments we done initially on animals. In 1985, Orlow performed the first attempts at
peritoneal dialysis on dogs, then in 1923 Putnam published similar experiments on cats, confirming
the attempts made by Orlow.

In 1946, Seligman and Fine published the first peritoneal dialysis treatment in humans for a
patient with acute renal failure. [1]

Later, peritoneal dialysis was also introduced for patients with end stage renal disease (ESRD).

In the 60s and 70s, Tenckhoff developed the peritoneal dialysis catheter and the methods of
inserting it in the peritoneal cavity.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Later there were continuous pursuits for the improvement of peritoneal dialysis catheters and
their insertion techniques.

In Romania, the first insertion of a PD catheter for patients with ESRD was carried out in the
1995.

Catheters in use at the moment are single or double cuff silicone catheters, with straight or coiled
tip [2]

The current unanimously accepted placing techniques for PD catheters are: percutaneous
insertion, peritoneoscopic insertion, open surgical or laparoscopic insertion.

The placing of the PD catheter is performed by nephrologists, interventional radiologists or
general surgeons. [3]

The long-term success of PD begins with the correct choice of catheter type and the correctness
of its placement.

Over the years there have been numerous attempts at improving PD placement methods with
the purpose to decrease as much as possible the number of early complications of peritoneal dialysis
and to increase the compliance and well-being of patients with this dialysis type and to avoid PD
failure. [4]

The main early complications that occur after the insertion of the PD catheter are: perforation of
the abdominal viscera, migration of the catheter, catheter obstruction, pericatheter leaking and
infectious complications (at the external orifice or peritonitis). These are especially related to the way
in which the insertion is carried out (regardless of the chosen method), the experience of the medical
team involved and less of the type of the catheter used. [5,6]

In the USA, most PD catheters are inserted by surgeons (80%), and in their residency training
program there is a special internship for learning proper placing techniques. [5]

In Romania, catheters for PD are installed exclusively by surgeons and there is no training
opportunity in residency for learning placing techniques. (www.rezidentiat.ms.ro).

The first technique used in Romania was the insertion by open laparotomy. Later, due to the
increase number of patients who wanted PD, it was switched to laparoscopic placing.

An important obstacle for delaying the use of the laparoscopic technique was lack of confidence
and the limited possibilities of general anesthesia.

In this article, we want to present our 10-year experience in laparoscopic placing of PD catheters,
the results obtained, the early complications encountered 3 months post-procedure and the way of
solving them.

2. Materials and Methods

We conducted a retrospective study on 133 patients hospitalized for PD catheter insertion in”“Dr
Carol Davila” Teaching Hospital of Nephrology (Bucharest, Romania), a tertiary surgery center
dedicated to the treatment of patients with ESRD during the period 2011-2022.

All patients with an indication for PD catheter placement were included, regardless of the
technique used, laparoscopic or open, including patients in whom the catheter was reinserted.

All patients were referred to the surgery clinic by the nephrologist after opting for this method
of dialysis treatment.

There were no catheters placed for patients with acute renal failure, a diagnosis that would have
been an exclusion criterion for our study.

The protocol for patients opting for PD included a surgical clinical evaluation for detection of
ventral or inguinal hernia, in which case these were surgically corrected prior to inserting the PD
catheter.

The entire group of patients was monitored for 3 months for possible early complications post-
placement of PD catheters.

Pre-procedure preparation included a dose of sodium picosulfate for preparation and emptying
of the digestive tract.

Before the intervention, an indwelling urethral catheter is placed, which will be removed at the
end of the procedure along with prophylactic antibiotic therapy single dose.
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The laparoscopic placement of the PD catheter is performed by a single surgical team composed
of 2 surgeons.

We practice a minimal open incision above the umbilicus (Hasson technique) for the insertion
of the optical trocar. After the introduction of the laparoscopic camera we meticulously inspect the
peritoneal cavity for possible intraperitoneal adhesions, parietal defects or other intraperitoneal
pathologies.

Afterwards, a working trocar is placed in the right flank. If adhesions were detected during the
inspection of the peritoneal cavity adhesiolysis is performed. At the first insertion, the catheter is
placed in the left flank.

The trocar for the insertion of the catheter is placed into the left flank by tunneling the right
abdominal muscle in an oblique direction towards the bottom of the Douglas sac.

After the correct positioning of the catheter at the bottom of the Douglas sac, it is tightened with
polypropylene thread 000 at the point of externalization in the peritoneum with a fascial closure
needle. The functionality of the catheter is checked by instillation and aspiration of 0.9% saline
solution.

We do not practice suturing the omentum to the anterior abdominal wall.

The exterior lumen of the catheter is placed at 2 cm from superficial cuff through a minimum
incision corresponding to the diameter of the catheter.

The suture of the supraumbilical wound aponeurosis is realized with polypropylene thread no.

All skin incisions are sutured with thread polypropylene 000, including the minimum incision
for the insertion of the fascial closure needle.

For patients who require laparoscopic catheter reinsertion after its extraction, we use a technical
artifice: the opening that remains after the deep cuff dissection during extraction will be used for
placing the optic trocar. We use this tactic to decrease the number of incisions and of course possible
postoperative parietal complications. Otherwise, the laparoscopic procedure continues as we have
described above.

On the 1st postoperative day, we monitor radiographically the correct positioning of the catheter
with the tip in the pelvis on the medial line and the absence of folds.

The lavage of the peritoneal cavity is initiated. This is done once/day, on average for 3 days (until
clear), then 2 times/week. The frequency is increased to 3 times/week if the inflow or outflow of the
solution is difficult due to fibrin deposits obstruction.

The incision wounds and exterior opening around the catheter are protected with non-occlusive
dressings.

Monitoring for complications is performed every 2-3 days or as needed.

Disinfection is carried out with betadine followed by washing with 0.9% saline solution and
application of mupirocin cream.

Patient training begins in the second week, during the procedures described above and is
concluded once the patient understands the techniques and can recognize complications.

The parameters of interest were retrieved from the electronic files of the patients, from the
register of surgical interventions and from the PD treatment monitoring files.

The statistical analysis of the batch was performed using the Analyse-it™ Standard Edition
(Analyse-it 4.80 Software, Ltd., Leeds, UK) package. Categorical variables are presented as
percentages, comparisons of which were performed using Pearson’s x2 test. A p<0,05 was considered
statistically significant.

Continuous variables are presented as median and quartiles [1,3]. Microsoft Excel 2013 was used
for graphics and tables.

3. Results

From the group of 133 patients hospitalized for catheter implantation for PD, 126 were
performed laparoscopically and 7 were inserted via the open technique.
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Of the 7 patients with insertion by open technique (laparotomy), 6 patients were having multiple
comorbidities which presented a contraindication to general anesthesia and they were on long life
catheter hemodialysis. These patients were referred to our clinic for the change/removal of the long-
life catheter that no longer provided sufficient flow for hemodialysis. All the above patients presented
with stenosis of the femoral vascular axis / cava vein and/or the superior vascular axis being at the
4th (5 patients) and the 5th change (2 patients) of the long-life catheter.

The placement of catheter for PD (6 patients) was in expectancy of the moment when the change
of the long-life catheter could no longer be carried out.

For 1 more elderly patient with the most advanced age (88 years old), the insertion was also
carried out by open technique as the patient presented with contraindication for general anesthesia
and followed the procedure of initiating peritoneal dialysis.

The open PD catheter insertion was performed under local and augmented IV (intravenous)
anesthesia.

Out of the total number of laparoscopic catheter insertions for PD, 2 were reinsertions, 1 patient
presented with a pericatheter hernia and a patient who presented pericatheter leaks. The reinsertion
was also carried out by laparoscopic procedure. (Figure 1)

M |aparoscopic
M open

M replacement/laparoscopic

Figure 1. Insertion procedures.

The gender distribution of the batch is: 44% women/56% men; median age 62 (25; 88) years and
according to their background of origin 87%patients were from the urban environment and 23% from
the rural environment.

The 7 patiens with open technique insertion where not followed up by our dialysis center.

Laparoscopic adhesiolysis was performed in 17% of patients due to viscero-parietal
intraperitoneal adhesions.

Out of these patients 54% had a history of previous surgical interventions (appendectomy,
cholecystectomy, cesarean section, tubal abscess).

Based on the clinical examination protocol for hernia and ventral parietal defects, 9 patients were
identified to have hernias, 6 presented with inguinal hernia and 3 with umbilical hernia.

These 9 patients underwent open surgery using the Lichtenstein alloplastic technique
/omphalectomy and reinforcement mesh insertion, with a minimum of 3 months prior to the
placement of the PD catheter.

During the laparoscopic exploration of the peritoneal cavity, no hernias or parietal defects were
highlighted that required surgical repair.
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The duration of the laparoscopic procedure was on average 32 minutes with an extreme of 20 -
55 minutes.

For the open insertions, the average duration of the procedure was 18 minutes with extremes of
16 - 35 minutes.

During the follow-up period, 14% of patients (18/128) experienced a total of 23 complications of
their dialysis treatment: 61% in the first month, 34.7% in the second month, 4.3% in the 3rd month.
(Figure 2)
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Figure 2. — early complications/time.

The most common complication was infection (peritonitis 35%, catheter exit site infection 30.4%).

Eight patients (6.5%) had one episode of peritonitis. It was a single pre-training patient
peritonitis episode (12.5% of all peritonitis), 37.5% were diagnosed during the patient training period
and 50% were post-training period (in the first month of home treatment) (Figure 1).

One peritonitis episode was preceded by PD catheter exit site infection and another episode was
refractory and the patient was ultimately changed to hemodialysis as he refused to return to PD after
healing of the peritonitis episode.

Seven patients (5.5%) were diagnosed with PD catheter exit site infection, none of them in the
pre-training period.

Almost half of them (43%) were diagnosed during the training and the other half were post-
training episodes (57%) (Figure 2).

The second most frequent complication was peri-catheter leakage (4% of all patients, 21.7% of
total complications). The majority (4/5) presented immediately postoperatively, during lavage.

In one case the peri-catheter leakage started with the initiation of treatment, week 3.

Except one patient who required catheter discontinuation and contralateral insertion, all the
episodes were relieved by total, temporary (7-14 days) rest of the peritoneal cavity.

There was an insignificant increase of infection frequency in the leak group (60% vs 23%, p=0.07).

Catheter migration, hernia and significant bleeding were rare events (0,8 % each) (Figure 2);

To conclude, during the 3 months follow-up of the patient batch, the following complications
were identified including the time frame they appeared since the onset of PD and the ways to solve
the complications that occurred:

-5 patients with peri-catheter leakage (at day 1, week 1, week 2 after the start of PD); 1 patient
requiring re-implantation of the catheter

-1 patient with catheter migration (at 1 month from the start of PD),
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-1 patient with bleeding during the procedure

- 1 patient who developed peri-catheter hernia at month 2 — was one of the patients who
presented pericatheter leakage at week 2

- 7 patients with infection at the skin opening for the catheter (at 1 month - 3 patients, at 2 months
— 4patients); 1 patient required re-implantation of the catheter (month 2)

-8 patients with peritonitis (at 2 weeks — 1 patient, at 1 month — 1 patient, at 2 months -5 patients,
at 3 months — 1patient, from the start of PD). The patient who developed peritonitis in month 2 was
switched to HD;

One patient was definitively switched from PD toHD.

4. Discussion

Although the International Society of Peritoneal Dialysis (ISPD) guidelines describe in detail
each insertion method of the PD catheter, there is a continuous pursuit for improving the techniques
as the goal is to decrease the number of early complications and subsequently the number of patients
with PD failure [6-9].

From our experience, the learning curve for laparoscopic PD catheter mounting is a short
one,being required to assist in 3 insertions and perform 5 insertions as the first operator.

As such, we do not consider it necessary to introduce a separate internship in residency for this
procedure.

The subsequent training of a surgeon specialist with good laparoscopic skills in centers that want
to insert the PD catheter being considered sufficient [10-13].

The first big advantage of the laparoscopy technique compared to any other inserting techniques
is the correct placement of the catheter at the bottom of the Douglas sac, after tunneling the right
abdominal muscle as well as the detailed view of the peritoneal cavity, thus identifying viscero-
parietal adhesions or other lesions that could be easily resolved in the same operative act (ex. ventral
hernias, genital pathology) [14]- Image 1.

Image 1 - final laparoscopic view position of the catheter.

Performing adhesiolysis laparoscopically facilitates the possibility for patients who have had
prior surgical interventions to benefit from the laparoscopic insertion of the PD catheter as the
placement by open technique is much more susceptible to incidents. [15]

In the study group, there were 22 (17%) patients who presented viscero-parietal adhesions (9.5%
of patients with previous surgical interventions).

All patients underwent laparoscopic adhesiolysis without intraoperative incidents using various
electro-surgery instruments or a blunt instrumental dissection if intestinal loops were present near
the adhesions. (Image 2)
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Image 2 - laparoscopic adhesiolysis.

Performing adhesiolysis increases the duration of the operative time - from our study by 30 min
on average) but it presents a great advantage, leaving at the end of the surgical intervention, a
peritoneal cavity without compartments thus preventing further complications of PD and finally PD
failure.

Another advantage of laparoscopic placing is the visible fixation of the catheter at the exit site
from the peritoneum, this maneuver also preventing catheter migration. [16,17] Other authors prefer
fixing the catheter at the pelvic level [10]. For all patients in whom the catheter was mounted
laparoscopically, we performed its attachment at peritoneal exit point.

We do not prefer securing the catheter at the pelvic level because at the time of extraction the
maneuver could become much more laborious, requiring either laparoscopic approach or open
surgery.

Migration of the catheter occurred in a single patient at week 3 with the initiation of exchanges

The catheter was repositioned and secured to the abdominal wall laparoscopically. Afterwards
the catheter worked optimally.

As we explained previously, the mounting technique we were practicing does not include
securing the large omentum because after this maneuver extensive adhesions are formed between
the large omentum and anterior abdominal wall. If this patient will require a surgical intervention in
the future the adhesion process would determine a much more laborious surgical intervention
whether it is a laparoscopic or open intervention or an even impossible intervention by laparoscopic
surgery.

We consider that if omentum wrapping occurs we will perform the desobstruction of the
catheter and laparoscopic partial omentectomy, so that the great omentum would no longer reach
the catheter.

Although data from the literature shows a percentage between 3-20% of omentum wrapping, in
our study this complication did not occur in any patient [18].

The overall risk of bleeding is increased in patients initiating dialysis therapy primarily due to
uremic toxin-induced platelet dysfunction and the underlying cardio-vascular pathology requiring
frequent anticoagulant and (or) antiplatelet treatment [19].

Bleeding is common peri-procedurally, regardless of whether the implantation is by open or
laparoscopic technique, but in most cases, it is minor, self-limited and due to tissue trauma during
insertion.
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The bleeding is located at the level of the catheter outlet or intra-abdominal [20-23], this being
already present during the procedure and, although insignificant from the hemodynamic point of
view, it is the cause of catheter dysfunction in nearly two-thirds of cases.

Peritoneal lavage initiated early post-operatively allows blood to be removed and catheter
patency preserved [24]. The clinically significant bleeding requiring emergency medical or surgical
intervention complicates 2-3% of procedures [25].

Causes include adhesiolysis, inferior mesenteric artery injury, erosion of a blood vessel by the
tip of the catheter, damage to a collateral blood vessel at the level of the abdominal wall, damage to
the mesenteries, damage to the rectus abdominis muscle [20,21,26].

In our study, we encountered one patient (0.8%) who presented bleeding from the catheter
tunnel, a complication that was resolved successfully on the spot by securing the anchor wire of the
catheter.

If lesions appear, they must be identified immediately and require surgical intervention.

In these cases, laparoscopy technique proves its superiority over other techniques by
immediately visualizing the hemorrhagic lesions and also by providing the possibility of immediate
surgical hemostasis. [18]

One complication that can lead to changing the catheter is the peri-catheter leakage.

Contrary to the data from the specialty literature, in our study the frequency of peri-catheter
leakage was low (4%) [24,25]

In the majority of cases this spontaneously resolved (between 1 and 4 weeks).

For the 5th patient, for the continuation of PD it was necessary the extraction of the catheter and
reinsertion in the right flank through the previous laparoscopic procedure described above.

The cause of the peri-catheter leakage was the poor adherence of the deep cuff to the
surrounding tissues, which was not related to the insertion method.

Infections associated with peritoneal dialysis are of major importance as they represent the first
cause of permanent abandonment of technique (technique failure) [27]

Contamination during surgery can be a cause but, as far as we know, this risk factor has not been
evaluated yet [28-30].

Data from the literature shows that peritonitis soon after catheter implantation (pre-training
peritonitis) compared with post-training peritonitis and peritonitis have worse prognosis (more
frequent transfer in hemodialysis, death, shorter PD technique survival) [29].

Although infections represented two thirds of the total complications, the incidence of pre-
training infection was lower (0.08% of all incident patients) compared to incidents reported in studies
that followed the epidemiology and prognosis of pre-training peritonitis (4 - 17.7%) [29,30].

After 3 months, only one single patient was switched from PD to HD - resulting in a percentage
of 99.2% of functionality of the catheter and the dialysis method.

Although the latest ISPD guidelines establish the procedures related to all aspects discussed in
the literature, 2 more important topics are intensively debated, namely - who should install the
catheter for PD and what is the best insertion technique to be able to ensure as long of a working life
as possible and as much as possible without PD complications.

The installation of the catheter for PD must be performed by well-trained teams regardless of
whether the installation is performed by a nephrologist/interventional radiologist or a surgeon. Each
geographical area has its particularities both in terms of patient selection and development and
implementation of various types of insertion techniques [31-33]

From the analysis of the literature, there are constant concerns that analyze the advantages and
disadvantages of different PD catheter insertion methods. [34]

Most studies make references and comparisons of only 2 methods — either laparoscopic/open
(most studies); open/percutaneous; [34-37]

I have not found any studies in the literature that compare and analyze several types of
mounting together with the advantages and complications that can appear both early and late post
procedure.
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From the meta-analyses published by Sun et all, Agarwal et all, van Laanen et all, the
laparoscopic catheter mounting for PD presents important advantages. These advantages are
represented by a reduced percentage of early mechanical complications of catheter insertion such as
migration, obstructions, peri-catheter leaks, bleeding and perforations of cavitary intraperitoneal
organs, something that significantly contributes to the optimal functioning of the PD catheter. [38-
40]

Our study as well demonstrates good results of the laparoscopic PD catheter insertion technique,
the early complications being few in number and the great majority being able to be treated by
specific oral medication therapy or through laparoscopic surgical treatment, thus ensuring
continuation of PD. Also demonstrates the superiority of the laparoscopic insertion for the patients
with intraperitoneal adhesions (postoperative or in situ).

The presented study has a limitation due to the lack of a statistically significant group of patients
for which insertion of the catheter was carried out through open technique.

5. Conclusions

Laparoscopic catheter insertion for PD is a safe method, with reduced post-procedural
complications, thus ensuring a long duration of the functionality of the catheter.
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