Pediatric Surgery International (2024) 40:128
https://doi.org/10.1007/500383-024-05702-3

ORIGINAL ARTICLE q

Check for
updates

Laparoscopic peritoneal dialysis catheter insertion
with omentopexy—sparing the omentum in children

Beytullah Yagiz' - Demet Tekcan Karali' - Hiilya Nalcacioglu' - Unal Bicakci' - Sertag Hancioglu' -

Berat Dilek Demirel’

Accepted: 19 April 2024
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2024

Abstract

Introduction Continuous ambulatory peritoneal dialysis is an important modality of renal replacement therapy in children.
Catheter dysfunction (commonly obstruction) is a major cause of morbidity and is a significant concern that hampers renal
replacement therapy. As omentum is a significant cause of obstruction, some recommend routine omentectomy during
insertion of the peritoneal dialysis catheter. Omentopexy rather than omentectomy has been described in adults to spare
the omentum as it may be needed as a spare part in many conditions. Laparoscopic approach is commonly preferred as it
provides global evaluation of the peritoneal space, proper location of the catheteral end in the pelvis and lesser morbidity
due to inherent minimally invasive nature.

Aim The aim of this study is to present the technique of laparoscopic peritoneal dialysis catheter placement in children with
concurrent omentopexy.

Methods We retrospectively evaluated our patients who underwent laparoscopic placement of peritoneal dialysis catheter
with concomitant omentopexy or omentectomy.

Results A total of 30 patients were enrolled who received either omentectomy (n = 18) or omentopexy (n = 12). Four
catheters were lost in the omentopexy group (33%) and 3 in the omentectomy group (17%), but none were related to omental
obstruction. Three out of 4 patients in the omentopexy group and 2 out of 3 patients in the omentectomy group had a previous
abdominal operation as a potential cause of catheter loss. Previous history of abdominal surgery was present in 6 patients
(50%) in the omentopexy group and 3 patients (17%) in the omentectomy group.

Conclusions As omentum was associated with catheter failure, omentectomy is commonly recommended. Alternatively,
omentopexy can be preferred in children to spare an organ that may potentially be necessary for many surgical reconstructive
procedures in the future. Laparoscopic peritoneal dialysis catheter placement with concomitant omentopexy appears as a
feasable and reproducible technique. Although the catheter loss seems to be higher in the omentopexy group, none was
related with the omentopexy procedure and may be related to the higher rate of history of previous abdominal operations
in this group.
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Introduction

Commonly, peritoneal dialysis is the first choice of
kidney replacement therapy in children unless preemptive
kidney transplantation is available [1]. Although the
availability of donor kidneys is more common in children,
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many children rely on peritoneal dialysis for prolonged
durations. In the long run, a significant rate of children
need to convert to hemodialysis due to various conditions
(loss of peritoneal surface and catheter-related problems).
It is estimated that surgical complications within the
first 3 months is around 40%, about 25% need revision
surgery in the first 6 months [2, 3]. One of the most
common, potentially preventable causes of catheter-
related complications is obstruction and one of the major
causes of obstruction is the omentum [4]. To prevent this
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complication, omentectomy is commonly recommended in
children and adults [5, 6].

In this study, our aim is to evaluate and compare the
patients who underwent laparoscopic peritoneal dialysis
catheter insertion with concomitant omentectomy or
omentopexy.

Materials and methods

The patients who received laparoscopic peritoneal catheter
insertion between 2010 and 2023 are enrolled in the study.
Omentectomy was the choice of technique employed to
reduce the omentum-related catheter dysfunction between
2010 and 2020. After 2020, omentopexy was employed
rather than omentectomy while performing peritoneal
catheter placement in our patients. Omentopexy was
performed by a single surgeon while omentectomy was
performed by different attending surgeons. The patients
who underwent open surgery, who were converted to open
surgery, and who did not receive either omentectomy or
omentopexy are not included in the study. The demographics
of the patients, the etiology of end-stage kidney disease,
catheter survival rates, duration of follow-up and history of
previous operations are evaluated, and the surgical technique
of omentopexy is described.

Results

A total of 30 patients were enrolled in the study who received
either omentectomy (n=18) or omentopexy (n = 12) during
insertion of tunneled peritoneal catheter. Omentectomy
Group consisted of 18 patients who underwent laparoscopic
catheter insertion with concomitant omentectomy between
2010 and 2020. Median follow-up duration was 14.5 months
(1-180 months, min.—max.) Underlying conditions were
lower urinary tract dysfunction in 5 (neurogenic bladder
dysfunction) and renal parenchymal disease in 13 (nephritic
syndrome, nephrotic syndrome, etc.). The mean age of the
omentectomy group was 11.87 months (4.28; standard error)
with 13 girls (72%) and 5 boys (28%). No complication was
encountered during or after surgery in any of the patients
in this group. Three catheters (17%) were lost in a median
follow-up of 13 months (6—144 months; min.—max.). All
were lost due to loss of peritoneal surface (peritonitis,
intestinal adhesions) and none was related to omentum.
Three patients (16%) in the whole group had a history of
previous abdominal surgery (ventriculoperitoneal shunt
(VPS), intestinal surgery) and 2 of them were among the
patients who had lost the catheter. Seven patients received
kidney transplantation and 2 patients deceased during
follow-up.
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After 2020, 12 patients underwent laparoscopic catheter
placement with omentopexy with a median follow-up
duration of 10.5 months (1-40 months; min.—max.). All
surgeries were performed by a single surgeon with a three
port technique. The technique is briefly as follows: a 5-mm
port was inserted by an open technique from the umbilical
crease. Other 5 mm port sites were arranged in a triangular
fashion depending on the patient’s anatomy, previous scars,
body habitus and age. After inspection of the peritoneal
surface, omentum was imbricated with a nonabsorbable
monofilament suture and then fixed either to the falciform
ligament (initial four patients) (Fig. 1a) or onto itself close
to it's root (Fig. 1b) (remaining eight patients) close to its
root. The catheter was introduced into the abdomen from
a port site under direct vision and directed to the pelvis
with a laparoscopic grasper (see Supplementary Video
1). In the initial five patients, the catheter was fixed to the
peritoneum at the lower midline to prevent wandering in the
abdomen. However, we quit fixation of the catheter after we
experienced a catheter obstruction due to intestinal adhesion
to the fixation site causing catheter obstruction (which was
relieved by laparoscopic adhesiolysis and the catheter was
salvaged) 5 months after initial placement (Fig. 2). Then, the
catheter was introduced to the other skin exit site through
a subcutaneous or rectus sheath tunnel with the help of a
special guiding sharp trocar mounted on the catheter (Fig. 3).
In conclusion, the first cuff remained in the extraperitoneal
space under the fascial layer and the second cuff remained in
the subcutaneous or interfascial space approximately 2 cm
away from the skin exit site (Fig. 3). No sutures were needed
(nor recommended) for the catheter exit site.

Mean age of the patients with omentopexy is
10.63 years (3.32 years; min.—max.) with seven girls
(58%) and five boys (42%). Mean surgical duration
was 67,666 +4707 min in the Omentectomy Group and
65,965 + 3279 min in the Omentopexy Group (p =0.517).
The underlying cause of end-stage kidney disease was
lower urinary tract dysfunction (neurogenic bladder) in
5 patients and renal parenchymal conditions (nephrotic
syndrome, cystinosis, etc.) in 7 patients. Four catheters
(33%) were lost during follow-up in a median duration of
5.5 months (1-31 months; min.—max.). Six patients (50%)
in the whole group had a history of previous abdominal
surgery (intestinal/colonic surgery, VPS, transperitoneal
nephrectomy) and three of them were among the patients
who had lost the catheter. All patients that lost the catheter
had at least one episode of peritonitis. Bleeding occurred
in one patient during the creation of the rectus sheath
tunnel which was stopped after passing the catheter
through the tunnel and did not cause any postoperative
problems. Two patients received kidney transplantation
during follow-up and no patient was deceased.
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Falciform ligament

Fig. 1 After imbrication of the omentum, it is either fixed to the falciform ligament (a) or onto itself near its base (b)

Discussion

Peritoneal dialysis is the preferred technique for kidney
replacement therapy in children with end-stage kidney
failure [1, 7]. It is a precious technique in children with
many advantages and its endurance in the long term is
important as other techniques are not exact substitutes for
peritoneal dialysis which increases the burden on the family,
the patient, and the health system. Therefore, endurance
and longevity of the components of this modality are
significantly underscored in children.

The major causes of the need for conversion from
peritoneal dialysis to hemodialysis are catheter-related
infections, catheter occlusion, and loss of peritoneal surface
[2, 3, 6]. Catheter occlusion emerges as a preventable
contributor to catheter dysfunction which is often attributed
to the omentum, yet it’s not the only cause [4, 8, 9].
Accordingly, prophylactic omentectomy is a common (but
not universal) recommendation during the insertion of a
dialysis catheter to prevent omentum-related complications
[5, 6, 10].

Omentum is a fibro-adipose tissue which was considered
useless in earlier times [11]. As it is a lymphoid organ with
a high regenerative potential, it is gaining prominence in
reconstructive procedures in the abdomen, thorax, and even
in the cranium [12—15]. It can be used in many procedures
as a pedunculated flap, free flap, or an implantation field for
tissue growth [16—18]. Due to these concerns, omentopexy
rather than omentectomy is used in adults to preserve the
omentum as a spare part for possible future reconstructive
purposes [19, 20].

To improve the health care of children and reserve
the omentum for possible future medical conditions,
omentopexy stands as a reasonable alternative to
omentectomy. Omentopexy can be performed by wrapping
on itself, fixation to the abdominal wall, or fixation to the
falciform ligament. Although many authors advocated fixing
the omentum to the peritoneum of the abdominal wall, we
refrained from doing so as it may divide the abdominal
cavity into compartments and predispose to a potential
hazard of internal herniation of the viscera around the
fixation point [19-21].

As described previously by others, we performed
fixation of the omentum to the falciform ligament by
monofilament permanent sutures as it appears as a durable
structure that prevents detachment of the omentum and
the ligature (Fig. 1a) [22]. After four cases without any
incident, we began to perform wrapping of the omentum
on itself by monofilament permanent sutures (Fig. 1b). One
of the reasons for changing our practice is the theoretical
concern about internal herniation around the fixation point
of the falciform ligament, raised by the seniors in our
clinic. Theoretically, the fixation point is located high in
the abdomen relatively away from the intestine and we do
not think there remains a significant window for visceral
herniation between the liver, the falciform ligament, and
the omental radix. Nevertheless, driven by our seniors and
relying on the experience of other authors, we performed
self-wrapping of the omentum at its basis in the remaining
8 patients [23, 24]. We did not experience any adverse event
related to the wrapping of the omentum on itself (bleeding,
omental detaching, catheter obstruction by the omentum,
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Fig.2 Intestinal adhesion to the catheter fixation site at the abdominal wall causing catheter dysfunction. Adhesions were released and the
fixation suture was removed. Peritoneal dialysis is resumed 5 days after surgery (The star sign indicates the intestine adhered to the catheter)

etc.). Nevertheless, both, wrapping the omentum on itself or
suturing it to the falciform ligament, appears to be safe and
reasonable in our limited experience, and can be preferred
depending on the attending surgeon’s choice.

In our series, the rate of catheter loss is higher in the
Omentopexy Group than in the Omentectomy Group (33%
vs. 17%). The cause of the catheter loss was not related to
the omentum itself in any of the patients in both groups.
A notable difference between the groups of our study is
the higher rate of previous abdominal operations in the
Omentopexy Group (50% vs. 16%). Among the patients
with previous abdominal surgery, 3 out of 4 patients
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in the Omentopexy Group and 2 out of 3 patients in the
Omentectomy Group lost the catheter during follow-up.
Although previous abdominal surgery is not a strict
contraindication for peritoneal dialysis, it is associated with
higher rates of catheter loss [25, 26]. Although the presence
of colostomy or VPS is also a risk factor for catheter loss
in patients under peritoneal dialysis treatment, it is not
considered a strict contraindication but increased risk of
complications should be anticipated and shared with the
family during the preoperative process [1, 26].

The major limitations of our study are the small sample
size of the groups and retrospective design of the study.
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Fig.3 Tunneling of the catheter. Subcutaneous tunnel is performed
with the help of a sharp introducer from the port site to a skin exit
site (a). Final appearance (b). Note that skin exit is exactly the same

Conclusion

Initial experience with laparoscopic dialysis catheter
placement with omentopexy in children seems to be
a feasible and reproductive technique that spares the
omentum. Appearing higher rates of catheter loss in the
omentopexy group may be related to the higher rates of
previous abdominal surgeries and none was related to the
omentopexy procedure. We believe that the laparoscopic
approach for peritoneal dialysis catheter insertion with
omentopexy can reduce the morbidity and increase the
longevity of dialysis therapy in chronically ill patients.

diameter with the catheter (even tight) that may potentially reduce the
exit site and tunnel complications (granuloma development, infection,
leaks..) (c). The final location of the catheteter in the pelvis (d)
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