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Abstract: The prevention of peritoneal dialysis (PD) catheter complications is essential to achieve
a successful outcome. In recent years, nephrologists have performed more PD catheter insertion
surgeries in Japan. The prevention of catheter complications is crucial for nephrologists who do not
have all-around surgical skills. PD catheter tip migration is a common complication and a significant
cause of catheter malfunction. Several preventive techniques have been reported for the PD catheter
tip migration. This perspective described the following: (1) surgical technique in laparotomy,
(2) laparoscopic surgery, (3) peritoneal wall anchor technique, and (4) catheter type selection. We
hope that more effective methods of preventing catheter complications will be developed to ensure
the success of PD treatment.
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1. Introduction

Peritoneal dialysis (PD) is an excellent renal replacement therapy, providing a better
quality of life [1], prognosis comparable to hemodialysis [2–5], and preservation of residual
renal function [6]. However, PD remains underutilized in Japan. One of the reasons for
this is that nephrologists in Japan tend to hesitate to ask the surgeons to perform PD
catheter placement surgery. In recent years, nephrologists themselves have performed a
high number of PD catheter insertion surgeries with successful outcomes [7–9]. However,
the prevention of catheter complications is crucial for nephrologists who do not have
all-around surgical skills. PD catheter tip migration is a common complication and a
significant cause of catheter malfunction [10,11]. Successful PD depends on avoiding this
complication. Recently, several techniques and modifications have been reported for the
prevention of PD catheter tip migration. This perspective aimed to introduce and outline
several methods of preventing PD catheter migration.

2. The Procedures to Prevent PD Catheter Tip Migration
2.1. Surgical Technique in Laparotomy
2.1.1. Modification of Deep Cuff Fixation

PD catheter placement surgery in laparotomy is a standard and widely performed
procedure. Most nephrologists are trained in this procedure. The standard procedure
involves putting a peritoneum purse-string suture just under the deep cuff to fix the
catheter to the peritoneum. A concern with this fixation design is that the external force
used to position the deep cuff perpendicular to the abdominal wall may cause the catheter
tip to easily lift from the pouch of Douglas.

A Japanese textbook described an unique technique involving the deep cuff being
placed 2–3 cm away from the peritoneum purse-string suture [12]. As the catheter around
the deep cuff is fixed in parallel with the anterior sheath of the rectus abdominis, the catheter
in the abdominal cavity is subjected to a reaction force toward the anterior abdominal
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wall, with the purse-string suture as a leverage point. Accordingly, the force lifting the
catheter tip from the pouch of Douglas attenuates and prevents the catheter tip from lifting
(Figure 1). This method is also effective in preventing deep cuff infection during PD-
related peritonitis because of the distance between the deep cuff and the peritoneum [12].
Using a catheter reinforced with thicker silicone around the deep cuff would also prevent
catheter migration.

Figure 1. Unique deep cuff fixation (modified from reference [12] with permission). The deep cuff is
placed 2–3 cm away from the peritoneum purse-string suture. The gray arrow indicates the reaction
force from the catheter tip to the anterior abdominal wall.

2.1.2. Insert Position

Generally, the PD catheter is inserted from a paramedian–subumbilical position of the
abdomen. Some studies have reported using the “very low site approach” to reduce the risk
of catheter migration. With this approach, the catheter is inserted a few centimeters above
the suprapubic margin, reducing the risk of catheter migration [13–15]. This approach
requires an adaptative catheter cut extending from the insertion point at the peritoneum to
the pelvic floor. Although the authors did not report any complications due to the catheter
cut, careful consideration before using this technique is necessary since it is undeniable
that additional cutting degrades the catheter’s strength. Recently, a successful approach
from Mcburney points with laparoscopic assistance has been reported [16]. This procedure
is one of the very low site approaches.

A very low site approach could be one of the options depending on the patient’s
condition. These procedures shorten the catheter’s intra-abdominal length and reduce the
free part of the catheter in the abdominal cavity. Consequently, these procedures enhance
resilience by positioning the catheter tip at the bottom of the abdominal cavity and lowering
its migration risk.

Japanese surgeons have reported fixating the PD catheter to the recto-uterine or
rectovesical pouch under direct vision [17]. In this procedure, a catheter was inserted from
the lower abdomen where the bladder or uterine could be seen directly. Greater success
was demonstrated in preventing PD catheter migration using this method, compared with
the conventional procedure. Nevertheless, the method seems challenging to nephrologists.

2.2. Laparoscopic Catheter Placement

Laparoscopic PD catheter placement surgery is an important option. It has a significant
advantage of being less invasive. In laparoscopic surgery, the PD catheter tip can be placed
in the pouch of Douglas directly with visual assistance. Recent systematic reviews have
shown that the incidence of catheter migration is significantly lowered in laparoscopic
catheterization than in open surgery [18,19]. On the contrary, a subgroup analysis has
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revealed that fixing sutures of the catheter to the abdominal wall contributed to reducing the
risk of catheter dislocation and not the laparoscopic technique [19]. Another meta-analysis
has shown that advanced laparoscopic intervention produces a better outcome than basic
laparoscopy used to verify the catheter position. The advanced technique is indicated for
omentopexy, adhesiolysis, excision of appendix epiploica (epiploectomy), salpingectomy,
and colopexyx [20]. Essentially, skilled surgeons, rather than general nephrologists, should
perform these laparoscopic surgeries. Further analysis is needed to determine whether
laparoscopic surgery is effective in preventing catheter tip dislocation.

In Japan, national medical insurance does not cover laparoscopic PD catheter place-
ment, so the hospitals that use this modality have to bear the surgery cost. Currently, the
Guidelines for PD from the Japanese Society of Dialysis Treatment do not recommend
laparoscopic catheter insertion [21]. Laparoscopic catheter insertion should be selected
according to the situation, including hospital capability and the risk-benefit for the patients.

2.3. Peritoneal Wall Anchor Technique (PWAT)

In Japan, a unique technique of fixing a catheter to the anterior peritoneal wall called
PWAT has been developed and applied widely. Fixing the suture of the catheter to the
anterior peritoneal wall prevents excessive movement of the catheter and tip migration.
The original method of PWAT requires laparoscopic assistance or a particular device named
the PWAT applicator [22,23]. Recently, a simple modified PWAT, which does not require
laparoscopic assistance or special devices has been established [24]. It was reported that
the modified PWAT achieved a better catheter survival rate than the traditional method by
preventing catheter tip migration [24].

We use the modified PWAT, in combination with the peritoneum purse-string suture,
2–3 cm away from the deep cuff, as described earlier. This combined method prevented
catheter tip migration by PWAT technique and minimized the reactive force directing the
catheter to the anterior abdominal wall (Figure 2). Since we started using this combined
procedure, we have not experienced any catheter dysfunction clinically.

Figure 2. Unique deep cuff fixation combined with the modified PWAT (modified from reference [12]
with permission).

2.4. Catheter Type Selection

Many comparative studies investigating the effect of PD catheter tip design on catheter
complications have been conducted. Significantly, comparisons between the coiled type
catheters and straight type catheters are still controversial. Some meta-analyses have found
no significant difference in the risk of catheter tip migration between the two types of PD
catheter [25,26]. However, the results of another pooled meta-analysis have suggested that



Kidney Dial. 2021, 1 32

coiled catheters may be more prone to migration [27]. Further large-scale comparative
studies are expected to be conducted.

In Europe, the self-locating catheter with small tungsten weights attached to its tip is
available. The tungsten 12-g weights prevent the catheter from moving out of the pouch
of Douglas under its weight [28–30]. However, it is not marketed in Japan. We obtained
the catheters by personally importing them and used them in some patients with the
permission of the Ethics Committee of our hospital (Figure 3). Catheter migration did not
occur in the procedure we experienced using the self-locating catheter [31]. We hope that
the catheter will officially become available in Japan in the future.
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Figure 3. Abdominal X-ray image of the correct positioning of the self-locating catheter. The patient
was a man, aged 64 years. A self-locating catheter was placed due to repeated catheter migration.
The patient’s written consent was obtained for the publication of the image.

3. Conclusions

In this perspective, we presented the methods for preventing PD catheter migration
(Table 1). All of the methods described have been reported to be highly effective. However,
some methods require greater surgical skills. We recommend that a method be selected on
the basis of the patient’s condition and the surgical skills of the nephrologist. It never denies
that nephrologists can not perform highly technical operations. Rather, we believe that
nephrologists can acquire advanced surgical skills and perform highly technical operations
if they want. Although there are no accurate data available, the number of medical facilities
providing PD is overwhelmingly tiny compared to those providing hemodialysis in Japan.
Even some training hospitals do not offer PD, suggesting that young nephrologists have
limited opportunities to learn about PD-related surgery. It is conceivable that increasing
the number of facilities to learn PD-related surgery is essential in Japan.

It is hoped that more effective methods of preventing catheter complications will
be developed to ensure the success of PD treatment, achieving a better quality of life for
PD patients.
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Table 1. Summary of methods to prevent PD catheter tip migration.

Methods Difficulty Level for
Nephrologist

Specialized
Equipment Reference

Surgical technique in laparotomy
Modification of deep cuff fixation Easy Not required [12]

Low site approach Slightly difficult Not required [13–17]

Laparoscopic catheter placement Difficult Required [18,19]

Peritoneal wall anchor technique
(PWAT)

Original PWAT Difficult Required [22,23]
Modified PWAT Easy Not required [24]

Catheter type selection
Self-locating catheter Easy Required [28–31]
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