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ABSTRACT    

Background. Peritoneal dialysis is a form of kidney function replacement that 

is not as widespread as hemodialysis. However, it has recognized advantages, 

such as preservation of residual renal function, lack of vascular access, and the 

ability to be performed at home. On the other hand, it requires the correct 

insertion of a peritoneal dialysis (PD) catheter and maintaining its patency. 

Methods. We conducted a retrospective study of 126 patients with end-stage 

renal disease who underwent laparoscopic Tenckhoff catheter placement for 

peritoneal dialysis between January 2016 and December 2022. The study 

analyzed the frequency and type of complications registered within three 

months, in order to validate laparoscopy as a safe method of catheter insertion 

(with reduced periprocedural complications), as well as the importance of the 

multidisciplinary team in the care of patients with peritoneal dialysis. Results. 

In about 14% of patients, we encountered a total of 23 complications: 61% in 

the first month, 34.7% in the second month, and 4.3% in the third month. The 

most frequent complication was infection (peritonitis 35%, catheter exit site 

infection 30.4%), followed by peri-catheter leak (21.7% of total 

complications). Catheter migration, hernia, and significant bleeding were rare 

events (4.3% of total complications each). All complications were managed by 

medical treatment, except two cases which required replacement of the catheter. 

Conclusions. Laparoscopic catheter insertion is a safe procedure with low post-

procedural complications in patients who are dependent on peritoneal dialysis.   
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Introduction  

The concept of peritoneal dialysis was first presented in 

London in 1743 by Christopher Warrick at the Royal 

Society of Medicine. Experiments were initially carried out 

on animals. In 1895, Orlow performed the first attempts of 

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) which nowadays represents the main indication 

for peritoneal catheter placement and peritoneal dialysis. 

Other indications are represented by acute kidney injury 

and chronic cardiorenal syndrome. Also, peritoneal 

dialysis is the method of choice for pediatric patients under 

5 years of age [2,3]. Sporadically, peritoneal dialysis is 

used for the treatment of refractory heart failure and, 

historical, it was used for hypothermia, hyperthermia, and 

acute poisoning treatment [4-6].  

In the 1960s and 1970s, Tenckhoff developed the 

peritoneal dialysis catheter and the methods of inserting it 

in the peritoneal cavity. Later, there were continuous 

attempts to improve peritoneal dialysis catheters and their 

insertion techniques. In Romania, the first insertion of a PD 

catheter for patients with ESRD was carried out in 1995. 

The catheters in use currently are single or double cuff 

silicone catheters, with a straight or coiled tip [7]. 
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The placement of the PD catheter is performed by 

nephrologists, interventional radiologists, or surgeons and 

the current unanimously accepted placement techniques 

for PD catheters are percutaneous insertion, peritoneo-

scopic insertion, and open surgical or laparoscopic 

insertion [8]. Bleeding and organ perforation can 

complicate the PD catheter insertion. Bleeding from 

trauma of the blood vessels located in the abdominal wall 

is frequent, it is favorized by anticoagulants, antiaggregant, 

thrombocytopenia in patients with already increased 

bleeding risk due to uremia and presents as 

hemoperitoneum or pericatheter bleeding. In majority of 

cases is minor, auto limited and it is treated conservatively 

[9,10]. Major bleeding complicates around 2% of 

interventions due to direct blood vessel injury or rectus 

sheath hematoma [11,12]. In these cases, treatment consists 

in exploratory surgery or angiographic embolization, in 

addition to transfusion support [12]. 

Intestinal or urinary bladder perforation are rare events 

but are life-threatening and they necessitate a high index of 

suspicion for rapid diagnosis and treatment [13,14].   

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 aim of 

decreasing as much as possible the number of early 

complications of peritoneal dialysis and increasing the 

compliance and well-being of patients undergoing this 

dialysis type and avoiding PD failure [15]. 

The main early complications that occur after the 

insertion of the PD catheter include catheter dysfunction, 

leaks and infections. These are mostly related to the way in 

which the insertion is carried out (regardless of the chosen 

method) and the experience of the medical team involved, 

and less so the type of catheter used [16,17]. Half of them 

appear before the start of the peritoneal dialysis and in six 

percents of the patients, peritoneal dialysis never starts 

because of them [18].   

Infections are the major complication of PD on short and 

long term because they represent the leading cause of 

permanent technique failure (20% in the first year) [19]. 

Data from literature shows that peritonitis soon after 

catheter implantation (pre-training peritonitis) compared 

with post-training peritonitis have the worse prognosis 

(more frequent transfer in hemodialysis, death, shorter PD 

technique survival) [20]. 

The catheter dysfunction by migration, intraluminal 

obstruction by fibrin or clot, extraluminal obstruction 

usually due to constipation, kinking or entrapment 

represent the second cause of permanent technique failure 

in the first year of the treatment (15%) [19]. The flow 

impairment can be during inflow, outflow, or during both 

phases and, in most of the cases, is obvious during days-

weeks after the catheter implantation. Except extraluminal 

obstruction which can be resolved with laxative and 

intraluminal obstruction, with heparin and increased inflow 

pressure, the other causes imply surgical repositioning or 

replacement. 

The incidence of leakage is around 5% and most 

frequent at the exit site due to increased intra-abdominal 

pressure, mostly in patients which start dialysis in less than 

two weeks after catheter placement. They are managed by 

temporarily decreasing dwell volume, ensuring supine 

position during exchanges, avoiding activities that increase 

intra-abdominal pressure or by temporary (days – weeks) 

resting of the peritoneum [18]. 

In the USA, most PD catheters are inserted by surgeons 

(80%), and in their residency training program, there is a 

specific internship for learning proper placement 

techniques [16].  

In Romania, catheters for PD are installed exclusively 

by surgeons and there is no training opportunity in 

residency for learning placement techniques. The first 

technique used in Romania was insertion by open 

laparotomy. Later, due to an increase in the numbers of 

patients who required PD, as well as due to the continuous 

endowments in urban medical centers, laparoscopic 

placement was increasingly used.  

An important obstacle that delayed the use of the 

laparoscopic technique was a lack of confidence and the 

limitations of general anesthesia. Nevertheless, 

laparoscopy has several advantages: less trauma to the 

abdominal wall, preserving the peritoneal surface, the 

possibility of adhesiolysis, and the correct placement of the 

catheter in the pouch of Douglas [17]. 

In this article, we present our 7 years of experience in 

the laparoscopic placement of PD catheters, the patient 

outcomes, the early complications encountered within 3 

months post-procedure, and the solutions used to address 

the complications. 

Materials and Methods 

We conducted a retrospective study on 126 patients 

hospitalized for PD catheter insertion at the “Dr Carol 

Davila” Clinical Hospital of Nephrology (Bucharest, 

Romania), a tertiary surgery center dedicated to the 

treatment of patients with ESRD, from January 2016 to 

December 2022 

 Objectives 

• Analysis of the frequency and type of complications 

recorded within three months. 

• To emphasize that laparoscopy is a safe method of 

catheter insertion with reduced periprocedural 

complications 

• To underline the importance of multidisciplinary team 

strategy for enhancing care to advance the safe use of 

peritoneal dialysis 
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 Ethical aspects 

The study was performed in accordance with the 

Declaration of Helsinki and was approved by the local 

Ethics Committee (number 69, March 2024, Local Ethics 

Committee, "Dr Carol Davila" Clinical Nephrology 

Hospital, Bucharest). 

 Study design and patient selection 

The study included all patients who underwent 

laparoscopic implantation of a peritoneal catheter. The 

exclusion criteria included age <18 years, open surgery, 

follow-up period <3 months, acute kidney injury, and 

missing data. The demographic and clinical 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 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. Based on this 

protocol, nine patients were identified to have hernias: six 

presented with inguinal hernia, and three with umbilical 

hernia. These nine patients underwent open surgery using 

the Lichtenstein alloplastic technique/omphalectomy and 

reinforcement mesh insertion a minimum of 3 months prior 

to the placement of the PD catheter. 

All patients stopped antiagregants seven days before 

admission. If indicated, oral anticoagulation was replaced 

with low weight molecular heparin once daily. Pre-

procedure preparation included a dose of sodium 

picosulfate for preparation and emptying of the digestive 

tract. Before the intervention, an indwelling urethral 

catheter was placed, which was removed at the end of the 

procedure. Prophylactic antibiotic therapy single dose was 

then given (cefuroxime 1,5 g). 

Surgical intervention 

The laparoscopic placement of the PD catheter was 

performed by a single surgical team composed of two 

surgeons. We used the conventional straight Tenckhoff 

catheter. 

We used a minimal open incision above the umbilicus 

(Hasson technique) for the insertion of the 10 mm optical 

trocar. After the introduction of the laparoscopic camera, 

we meticulously inspected the peritoneal cavity for 

possible intraperitoneal adhesions, parietal defects, or 

other intraperitoneal pathologies. After this, a 5 mm 

working trocar was placed in the right flank. If adhesions 

were detected during the inspection of the peritoneal 

cavity, adhesiolysis was performed (Figure 1). At the first 

insertion, the catheter was placed in the left flank.  

The trocar for the insertion of the catheter, 10 mm, was 

placed into the left flank by tunneling the left rectus 

abdominis muscle in an oblique direction towards the 

bottom of the Douglas pouch.   

    

 

Figure 1. Laparoscopic adhesiolysis 

After the correct positioning of the catheter at the bottom 

of the Douglas sac, it was tightened with polypropylene 

thread 3/0 at the point of externalization in the peritoneum 

with a fascial closure needle. The deep cuff was positioned 

strictly preperitoneal, and the superficial cuff was placed at 

the level of the cutaneous incision made for trocar insertion. 

The functionality of the catheter was checked by instillation 

and aspiration of 0.9% saline solution (Figure 2). 

 

Figure 2. Final laparoscopic position of the catheter 

We did not suture the omentum to the anterior 

abdominal wall. The exterior lumen of the catheter was 

placed 2 cm from the superficial cuff through a minimum 

incision corresponding to the diameter of the catheter.  

The suturing of the supraumbilical wound aponeurosis 

was carried out with polypropylene thread no. 1. All skin 

incisions were sutured with thread polypropylene 3/0, 

including the minimum incision for the insertion of the 

fascial closure needle. 

For patients who required laparoscopic catheter 

reinsertion after its extraction, we used a technical artifice: 

the opening that remained after the deep cuff dissection 

during extraction was used for placing the optic trocar. We 

used this tactic to decrease the number of incisions and 

possible postoperative parietal complications. Otherwise, 

the laparoscopic procedure continued as described above. 

Follow up 

On the first postoperative day, we radiographically 

monitored the correct positioning of the catheter with the 

tip in the pelvis on the median line and the absence of folds. 
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Lavage of the peritoneal cavity was initiated once/day, 

on average for 3 days (until clear), then 2 times/week. The 

frequency was increased to 3 times/week if the inflow or 

outflow of the solution was difficult due to obstruction by 

fibrin deposits. The incision wounds and exterior opening 

around the catheter were protected with non-occlusive 

dressings. Monitoring for complications was performed 

every 2–3 days or as needed. Disinfection was carried out 

with betadine followed by washing with 0.9% saline 

solution and application of mupirocin cream. 

Patient training began in the second week, during the 

procedures described above, and was concluded once the 

patient understood the techniques and could recognize 

complications. 

Statistical analysis 

The statistical analysis 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 χ2 test. Continuous variables 

are displayed as the mean with the 95% confidence interval 

(95% CI) or median and quartiles [1,3], according to their 

distribution. The normality testing was done with Shapiro-

Wilk test. Comparisons were carried out using ANOVA, 

Mann–Whitney, and Kruskal–Wallis tests, as appropriate. 

p≤0.05 was considered statistically significant. Microsoft 

Excel 2013 was used for graphics and tables. 

Results 

A total of 126 patients met the inclusion and exclusion 

criteria, equally distributed by gender, with a mean age in 

the seventh decade (Table 1). Except two, all had a per 

primam catheter insertion. 

Table 1. Patients’ general characteristics 

Variable  

Age (years) 62,6 ± 14,1 

Gender (% female) 44 

Primary insertion (%) 98.4 

History of surgery (%) 9 

Body mass index > 24 kg/m2 (%) 19 

The continuous variable with a normal distribution is 

presented as mean with standard deviation (SD). Categorical 

variables are presented as percentages. 

During the laparoscopic exploration of the peritoneal 

cavity, no hernias or parietal defects were detected. 

Laparoscopic adhesiolysis was performed in 17% of 

patients due to visceroparietal intraperitoneal adhesions.  

Out of these patients, 54% had a history of previous 

surgical interventions (appendectomy, cholecystectomy, 

cesarean section, tubal abscess). 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. 

The duration of the laparoscopic procedure was on 

average 32 minutes, with a time range from 20 to 55 

minutes. Adhesiolysis increased the operative time by 30 

minutes. At three months, 14% of patients (18/126) 

experienced a total of 23 complications: 61% in the first 

month, 34.7% in the second month, and 4.3% in the third 

month (Figure 3). 

 

Figure 3. Peritoneal dialysis-associated complications 

during the first three months after laparoscopic 

implantation of the catheter 

The most frequent complication was infection 

(peritonitis 35%, catheter exit site infection 30.4%), 

followed by leaks (21.7%), bleeding (4.3%), hernia (4.3%), 

and catheter migration (4.3%).  

Eight patients (6.5%) each had one episode of 

peritonitis. All cases were a single pre-training peritonitis 

episode (12.5% of all peritonitis); 37.5% were diagnosed 

during the patient training period and 50% were in the post-

training period (in the first month of home treatment) 

(Figure 3). All episodes were diagnosed in women and 

there was a tendency towards a higher frequency in patients 

who experienced a peri-catheter leak (Table 2). One 

episode was refractory to antibiotics and the patient was 

ultimately transferred on hemodialysis, as he refused to 

return to PD after healing of the peritonitis episode. 

Table 2. Factors associated with peritonitis (univariable 

analysis) 

Variable 

Without 

peritonitis 

N=118 

With 

peritonitis 

N=8 

P value 

Age (years) 62,7 61,7 0,86 

Gender (% female) 43,5 100 0,005 

Body mass index > 24 

kg/m2 (%) 
17,4 28,6 0,48 

Exit site infection (%) 13 14,3 0,92 

Leaks (%) 6,5 28,6 0,06 

Continuous variables with a normal distribution are presented 

as the mean with the 95% confidence interval (95% CI). 

Categorical variables are presented as percentages. 
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Seven patients (5.5%) were diagnosed with a PD 

catheter exit site infection, none in the pre-training period. 

Almost half (43%) were diagnosed during the training and 

the other half were post-training episodes (57%) (Figure 3).  

All the leaks were peri-catheter, with the majority (4/5) 

being diagnosed in the first week, during lavage. In one 

patient, the peri-catheter leakage started in week 3 with the 

initiation of treatment (Figure 3). With the exception of one 

patient who required catheter discontinuation and 

contralateral insertion, all the episodes were relieved by a 

total, temporary (7–14 days) rest of the peritoneal cavity. 

Catheter migration, hernia, and significant bleeding were 

rare events (0.8%, one patient each). Migration of the 

catheter occurred in week three with the initiation of 

exchanges. The catheter was repositioned and secured to 

the abdominal wall laparoscopically. After this, the 

catheter functioned optimally. 

One patient from the group with early leakage 

developed a pericatheter hernia in the second month after 

the initiation of treatment. The catheter was extracted and, 

using our adapted surgical technique (described above), a 

new catheter was placed in the contralateral flank. The 

parietal defect was reinforced with supra-aponeurotic 

mesh. After a break of four weeks the patient was able to 

resume dialysis shifts successfully. 

One patient (0.8%) presented with bleeding from the 

catheter tunnel, a complication that was resolved 

successfully on the spot by securing the anchor wire of the 

catheter. 

Discussions 

Although the International Society of Peritoneal 

Dialysis (ISPD) guidelines describe each insertion method 

for the PD catheter in detail, researchers are continually 

improving the techniques to decrease the number of early 

complications and, subsequently, the number of patients 

with PD failure [17,21-23]. 

To our knowledge, no study has compared all catheter 

placement techniques. Most studies have been 

comparisons of only two methods, either laparoscopic/ 

open surgery (most studies) or open/ percutaneous 

placement [24-27].  

From the meta-analyses published by Sun et al., 

Agarwal et al., and van Laanen et al., laparoscopic PD 

catheter placement has important advantages because of 

the reduced percentage of early mechanical complications, 

such as migration, obstructions, peri-catheter leaks, 

bleeding, and perforation of the cavitary intraperitoneal 

organs [28-31]. Similarly, our study demonstrated good 

results for the laparoscopic PD catheter insertion 

technique, with early complications being few in number 

and the great majority being able to be treated by specific 

oral therapy or through laparoscopic surgical treatment, 

thus ensuring the continuation of PD. 

Moreover, our study identified the advantages of 

laparoscopic insertion for patients with intraperitoneal 

adhesions (postoperative or in situ). From our experience, 

the learning curve for laparoscopic PD catheter insertion is 

a short one, involving assisting in three interventions and 

performing five interventions as the first operator. The 

subsequent training of a surgeon specialist with good 

laparoscopic skills in centers that wish to insert PD 

catheters is considered sufficient [32-34].  

Performing adhesiolysis laparoscopically allows 

patients who have had prior surgical interventions to 

benefit from the laparoscopic insertion of the PD catheter, 

as placement by the open technique is much more 

susceptible to problems [35,36]. 

Another advantage of laparoscopic placement is the 

visible fixation of the catheter at the exit site of the 

peritoneum, which also prevents catheter migration 

[37,38]. Some researchers prefer fixing the catheter at the 

pelvic level [31]. We do not prefer securing the catheter at 

the pelvic level because, at the time of extraction, the 

maneuver can become much more laborious, requiring 

either a laparoscopic approach or open surgery. 

We did not carry out suturing of the omentum to the 

abdominal wall, because the adhesions that appear after 

this procedure can complicate subsequent surgical 

interventions. If omentum wrapping occurs, the omentum 

can be resected laparoscopically to de-obstruct the catheter. 

Although data from the literature shows a percentage of 

3.2% for omentum wrapping, in our study this 

complication did not occur in any patient [39]. 

Two thirds of the complications were peritoneal 

dialysis-associated infections, which have major 

implications as they represent the first cause of permanent 

technique drop out [19]. Contamination during surgery can 

be a cause; however, this risk factor has not been evaluated 

yet and the incubation period would have been too long 

[40,41].  

The incidence of pre-training infection was lower (0.8% 

of the patients) compared to incidents reported in studies 

that followed the epidemiology and prognosis of pre-

training peritonitis (4–17.7%) [40,41]. Wu et al. considered 

the frequency and risk factors associated with peritonitis in 

the first three months of peritoneal dialysis in a large cohort 

of 1690 PD patients. The frequency they found was similar 

to ours (7% versus 6.5%), but, unlike in our study, exit site 

infections and obesity, along with hypoalbuminemia, were 

the main determinants [42]. The close association between 

infections and the training period made us consider that 

insufficient training was the most probable explanation for 

our results. However, in our center, training is standardized 

at 2 hours daily for eight days, with a nurse-to-patient ratio 

of 1:1; these are conditions associated with a decreased risk 

of PD-associated infections [43,44]. The gender-associated 

peritonitis risk and the onset of infections related to the 
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training period also made us consider that anxiety, which 

is more frequent in women and associated with impaired 

cognitive performance, could explain our findings [45,46]. 

Our hypothesis was supported by data which showed a 

higher peritonitis incidence in PD patients with anxiety, as 

evaluated using the Patient Rated Anxiety Scale (PRAS) or 

using the Hospital Anxiety Depression Scale [47,48]. 

Moreover, peri-catheter leaks, equally distributed between 

the two genders in our study, could have contributed to 

peritonitis risk through the nutritive environment this 

creates for germs and the continuity between the skin and 

the peritoneal cavity [49]. 

The present study has some limitations, including the 

single-center, retrospective design and the focus on a single 

surgical method (laparoscopic placement). The significant 

number of enrolled patients, the low number of 

complications, and the personalized technique used for 

catheter reimplantation were strengths of the study. 

Conclusions 

Laparoscopic catheter insertion for PD is a safe method, 

with reduced early postprocedural complications even in 

countries with no extensive PD programs. 
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