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Abstract

Introduction The laparoscopic omentopexy has been described for the prevention of peritoneal dialysis catheter obstruc-
tion due to omental wrapping of the catheter. As there are some controversies and limited data regarding the outcomes of
prophylactic omentopexy, we designed a study to evaluate the efficacy of prophylactic omentopexy in preventing catheter
dysfunction in patients undergoing laparoscopic catheter placement.

Materials and methods In this randomized clinical trial, patients with end-stage renal disease during 3 months were divided
into two groups of peritoneal dialysis catheter implants with and without omentopexy and subsequently evaluated regarding
postoperative features.

Results A total of 43 patients were evaluated, including 22 undergoing prophylactic omentopexies. There was no signifi-
cant difference among the baseline features of the patients. There was also no significant difference regarding postoperative
features, including peritonitis, leakage, reoperation, need for catheter removal, and mortality.

Conclusion Prophylactic omentopexy did not cause any significant differences in complications. In addition, there was no
benefit for decreasing postoperative outflow obstruction due to omental wrapping following peritoneal dialysis catheter
insertion.

Keywords Peritoneal dialysis - Omentopexy - Clinical trial - Laparoscopy

Introduction

Peritoneal dialysis is a well-known treatment method for
end-stage renal disease (ESRD) [1]. In this method, a cath-
eter is placed into the peritoneal cavity allowing dialysis
[2]. However, obstruction, leakage, migration, and infec-
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tious complications have remained some of the most com-
mon causes of peritoneal dialysis failure, leading to catheter
removal [3-6].

Various approaches have been described for catheter
insertion, including the surgical methods, which consist of
open and laparoscopic procedures, and percutaneous tech-
niques (2). These approaches may affect the occurrence of
complications. Laparoscopy seems superior to open surgery
by reducing complications, inserting the catheter under
direct vision, and allowing additional procedures, such as
omentopexy and catheter fixation (4, 19).

Obstructions cause dialysate flow problems in between
6.0 and 20.5% of cases (10-13). Omental wrapping is one of
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the most important reasons for mechanical flow obstruction
of catheters. Omental wrapping has been reported to occur
between 57 and 92% of the time after laparoscopic salvage
procedures (7-9). Omental wrapping usually causes peri-
toneal dialysis malfunction in two ways, one is to close the
catheter holes, and the other is to rotate the omentum around
the catheter and pull it to the upper areas of the abdomen,
which reduces the possibility of fluid going in and out. Sim-
ple relocation with or without catheter fixation, omentopexy,
and omentectomy are currently used laparoscopically to save
catheters [7-13].

In the open abdominal surgery method, omentum resec-
tion was performed to prevent the catheter from being
blocked by the omentum, but during laparoscopy, omen-
topexy can be easily performed, but there are controversies
regarding the necessity of performing omentopexy for all
patients. Some surgeons perform prophylactic omentopexy
for all laparoscopic insertion of peritoneal dialysis catheter
[14], but others [15] believe it may be necessary for some
percent of patients with long and large omentum. There are
limited studies in the literature reporting the outcomes of
prophylactic omentopexy as a method to prevent catheter
dysfunction [14, 16—18]. In this procedure, the omentum is
fixed to the abdominal wall as a possible way to avoid omen-
tal wrapping and obstruction, which can lead to catheter dys-
function [14]. Therefore, by designing a randomized clinical
trial, we evaluated the efficacy of prophylactic omentopexy
in patients undergoing laparoscopic catheter placement.

Materials and methods
Study design and participants

This study is a non-inferiority, double-blind randomized
clinical trial on ESRD patients’ candidate for laparoscopic
peritoneal dialysis for catheter placement in a quarterly
period. The subjects were selected among patients referring
to Imam Khomeini Hospital, the referral center of surgery
affiliated with Tehran University of Medical Sciences, from
August 2016 to July 2017. The patients were evaluated for
a 3-month period. The inclusion criteria consisted of all
patients referred to us for dialysis catheter insertion, while
patients with a previous history of intra-abdominal surgery,
and unstable conditions such as low ejection fraction, which
required prompt intervention were excluded from our study.
The total number of peritoneal dialysis patients was 67,
which was considered the total sample population. Patients
were divided into two groups of omentopexy (Intervention)
and without omentopexy (Control) based on block randomi-
zation and were evaluated accordingly.
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Surgical intervention

Patients are fasted for 8 h before the operation. For prophy-
lactic antibiotics, 1 g of Cefazolin is used. The patient is
placed in a supine Trendelenburg position and placed under
general anesthesia. Catheter incision is located in the area
2 to 3 cm outside and below the umbilicus (on the right or
left) and should be on the inner edge of the rectus muscle
to avoid possible damage to the epigastric arteries. CO, gas
is utilized for insufflation with an 80-100 mmHg pressure.
The catheter exit site must be downward, with the smallest
possible incision should be made so that the surrounding
skin is firmly attached to it. The distance of the upper cuff
from the exit of the catheter should not be less than 4 cm.
Subsequently, Normal Saline with 1000 units of heparin
enters the abdominal cavity to evaluate fluid evacuation. If
the fluid circulation is satisfactory, the catheter head con-
nections are connected, and dressing at the catheter site is
applied to prevent the catheter and subcutaneous cuff from
moving. For omentopexy, the omentum is fixed to the peri-
toneum of upper abdomen by one to three vicryl sutures,
depending on the size of the omentum. The surgical method
has been described in our previous reports. [18] All cases
were subjected to the laparoscopic techniques and operated
by a single experienced surgeon. Other than rectus sheet tun-
neling and omentopexy, no other inversion was performed.

Postoperative measures

On the day of the operation, a flat abdomen X-ray is taken
from the patient for the evaluation of the catheter location in
the first hours after the operation to be a criterion for com-
parison with the patient’s subsequent X-rays. Catheter wash-
ing with heparin-containing serum is performed by a perito-
neal dialysis nurse on the day of surgery, the day after, and
then once a week and 2 weeks later, peritoneal dialysis can
be started. A dressing at the catheter exit site once a week
for up to 2 weeks is sufficient if there is no fluid leakage.

Data collection

The present study included demographic and clinical infor-
mation of the patient, such as age, sex, frequency of dialysis
fluid inflow and outflow, length, size and volume of omen-
tum, complications during catheter implantation, such as
bleeding, and postoperative complications such as outflow
obstruction, peritonitis, leakage, and primary malposition
of the catheter. Follow-up evaluations included post-surgi-
cal complications, the need for catheter removal or rescue
procedure, mortality, or transplantation. Each patient was
followed for a period of at least 3 months. Furthermore,
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Fig.1 CONSORT flow diagram
of a randomized clinical trial of
the evaluation of the effective-
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occurrence of any outcomes such as mortality or transplan-
tation was documented till the end of our study period. In
this study, both the patients and the researcher were blinded
to the patients grouping, while only the surgeon was not
blinded.

Statistics

The sample size was calculated based on the study of Crab-
tree et al. [15] with the predicted complication rate of 12.8%
and 0.7% in the non-omentopexy and omentopexy arms,
respectively, and with the non-inferiority margin of 7.5%,
the sampling ratio of 1, power of 80%, and type 1 error of
5%, we calculated 20 patients needed in each arm. With the
assumption of about a 10% drop-out rate, we enrolled 22
patients in each group. Measurement data were described
by mean + standard deviation (SD), and numerical data
were described by number (%). Statistical differences were
assessed using Pearson’s Chi-square or Fisher’s exact tests
as categorical variables, as appropriate. The paired-sample
t-test was used to evaluate the changes in clinical indices
before and after the intervention. Data analysis is performed

using SPSS software, and the significance level in this study
was considered less than %5.

Ethical approval

The study was approved by the ethics committee of Teh-
ran University of Medical Sciences (IR.TUMS.VCR.
REC.1395.247), the institutional review board, and the
Clinical Trial Registry (NCT02879734 at ClinicalTrials.
gov). It was conducted in compliance with local regulatory
requirements, Good Clinical Practice (GCP), and the Dec-
laration of Helsinki. Written informed consent was obtained
from all patients or their legally authorized representatives.

Results

In the present study, out of 67 patients, 24 were excluded
based on the exclusion criteria; the remaining patients were
divided into 2 groups, 21 patients without omentopexy and
22 patients with omentopexy during peritoneal dialysis cath-
eter implantation (Fig. 1). There was no significant differ-
ence between the two groups regarding their gender, age, and
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cause of renal failure. In addition, there was no significant
difference between the two groups regarding the potential
risk factors for omental wrapping, including the length and
bulk of omentum, intraoperative bleeding, color of outflow

irrigating saline, and primary position of the catheter in the
postoperative graph between the two groups (Table 1).
Regarding the postoperative complications, the omen-
topexy group had lower rates of peritonitis and dialysis fluid
leakage from around the catheter compared to the control

TaAbI.e 1 Demographic and Variable
clinical features of end-
stage renal disease patients

Total; N=43 Group P value*

Omentopexy; n=22 Control; n=21

undergoing peritoneal catheter

insertion among two groups Gender
with and without prophylactic Male
omentopexy Female

Age (years)
Cause of renal failure
Diabetes
Hypertension
Glomerulonephritis
Without primary cause
Operation duration
Intraoperative bleeding
Length of omentum
Small
Long
Adhesion to wall
Deep Pelvic
Bulk of omentum
Thin
Fatty
Leakage
Yes
Day
Reoperation
Yes
Day
Peritonitis
Yes
Day
Color
Clear
Pink
Dialysis fluid inflow failure
Dialysis fluid outflow failure
Position of the catheter in the
postoperative graph
Deep pelvic
Middle pelvic
Outcome
Permanent peritoneal dialysis
Mortality
Transplantation

20 (46.5) 9 (40.9) 11 (52.4) 0.451
23 (53.5) 13 (59.1) 10 (47.6)

49.19+15.53 4741+14.93 51.05+1630  0.449
4(9.3) 29.1) 2(9.5) 0.541
4(9.3) 3(13.6) 1 (4.8)

2(4.7) 0(0) 2(9.5)

33(76.7) 17 (77.3) 16 (76.2)

34.78+15.23 30.24+11.32 38.84+17.33  0.091
6 (14.0) 29.1) 4(19.0) 0.412
19 (44.2) 9 (40.9) 10 (47.6) 0.964
6 (14.0) 3(13.6) 3(14.3)

4(9.3) 29.1) 2(9.5)

14 (32.6) 8 (36.4) 6 (28.6)

21 (48.8) 10 (45.5) 11 (52.4) 0.763
22(51.2) 12 (54.5) 10 (47.6)

3(7.0) 0(0) 3(14.3) 0.108
2 - 2

10 (23.3) 5(22.7) 5(23.8) 1.000
34.0 [20 - 67.5] 30 [20 — 49] 46 [11 - 90] 0.596
4(9.3) 1 (4.5) 3(14.3) 0.345
182.5[112.5-320] 180 185 0.655
40 (93.0) 22 (100) 18 (85.7) 0.108
3(7.0) 0(0) 3(14.3)

9 (20.9) 5(22.7) 4(19.0) 1.000
8 (18.6) 5(22.7) 3(14.3) 0.698
42 (97.7) 21 (95.5) 21 (100) 1.000
12.3) 1(4.5) 0 (0)

32 (74.4) 16 (72.7) 16 (76.2) 0.795
4(9.3) 2(9.1) 2(9.5) 1.000
7(16.3) 4(18.2) 3(14.3) 1.000

Values are presented as frequency (%), mean + standard deviation, or median [Q1 — Q3]

*Fisher’s exact/Chi-square test or independent sample #-test/Mann—Whitney U test
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group; however, no statistically significant difference was
observed (P=0.345 and 0.108, respectively).

As demonstrated in Table 1, although the omentopexy
group demonstrated higher rates of impaired inflow and out-
flow disorder compared to the control group, no statistical
difference was achieved (P=1.000 and 0.698, respectively).

In both groups, five patients required catheter surgery
reoperation and correction (P =1.000). Out of five patients
in the omentopexy group, three patients underwent reopera-
tion due to adhesions caused by appendices epiploicae and
fallopian tubes (one patient and two patients, respectively),
and two patients underwent reoperation due to fibrin clot.

In the control group, out of five patients, one patient
underwent reoperation due to adhesions caused by appendi-
ces epiploicae, and four underwent reoperation due to fibrin
clot. However, none of the re-surgery cases was caused by
omental wrapping.

In both groups, four patients had signs and symptoms of
peritonitis (including new onset of abdominal pain, fever,
and cloudy effluent), all of them were controlled with anti-
biotic treatment.

The patients’ outcomes were documented after the
3-month follow-up period until the end of our study period,
ranging till a maximum of 1 year. During the first 3-month
follow-up of all patients, no cases of mortality or trans-
plantation was observed. However, beyond this period, the
mortality in our study was four cases, which were due to
comorbid disease (ESRD and chronic heart disease); also,
four patients in the omentopexy group and three patients in
the control group underwent kidney transplantation during
treatment.

Discussion

Various methods have been introduced for peritoneal cath-
eter insertion without a consensus on the optimal procedure;
however, the laparoscopic approach seems superior to other
techniques [4]. Besides, laparoscopic catheter insertion itself
can be divided into two methods: advanced laparoscopy,
introduced by Crabtree and Fishman [19], may consist of
rectus sheath tunneling and additional procedures, includ-
ing omentopexy and adhesiolysis, while basic laparoscopy
is just verifying the catheter position by laparoscope [20]. A
meta-analysis by Shrestha et al. [20] compared the advanced
laparoscopic catheter insertion with basic laparoscopy and
open procedure, which showed a lower incidence of catheter
obstruction and migration in advanced laparoscopy. There-
fore, the superiority of advanced laparoscopy may be empha-
sized mainly due to the possible additional procedures.
Herein, we designed a clinical trial with 43 patients
randomly divided into 2 groups to determine the effect

of omentopexy as one of these additional procedures. We
observed that the postoperative complications, the need for
catheter removal, and inflow and outflow failure were not
significantly different between the study and control groups.
In addition, it is worth noting that none of the postoperative
flow obstruction or complications was due to omentopexy
features. Interestingly, none of the flow obstructions was due
to omental wrapping. Obstructed cases in our study were
primarily due to fibrin clots and adhesion of appendicular
epiploica or fallopian tube to the holes of the catheter. The
length and volume (or bulk) of omentum have not shown any
direct effect on omental wrapping. The two groups were the
same regarding some other risk factors that could cause flow
obstruction such as intraoperative bleeding, and improper
primary position of the catheter among catheter insertion.

We suggest that omentopexy should not be performed as
prophylaxis in the initial operation, even for patients with
long and bulky omentum. We believe if the patient develops
catheter dysfunction, this procedure should be considered
in the next operation; since our results demonstrated that
postoperative outflow obstruction has some other important
reasons such as appendicular epiploica and fallopian tube
and fibrin clot, and we could not decrease the risk of them
with omentopexy. There was no significant decrease in the
rate of complications and flow obstruction and reoperation
for patients with omentopexy versus without omentopexy.

Some studies compared the combination of rectus sheath
tunneling and selective additional procedures with basic
laparoscopy. Krezalek et al. [16] compared patients who
underwent basic laparoscopy using selective adhesiolysis
with advanced laparoscopy using rectus sheath tunneling,
selective omentopexy, and adhesiolysis. In the advanced
laparoscopy group, all patients underwent rectus sheath tun-
neling, while only 49 (53.3%) and 25 (27.2%) underwent
omentopexy and adhesiolysis, respectively. The authors
reported a significant difference in mechanical catheter dys-
function (4.4%) in the advanced laparoscopy compared to
14 (17.5%) in the basic laparoscopy, and that rectus sheath
tunneling was shown to be notably effective as an independ-
ent preventive factor for catheter dysfunction [16]. Besides,
in two similar studies by Attaluri et al. [21] and Crabtree
and Fishman [19], similar results of lower complications and
catheter dysfunction in advanced laparoscopy with selective
additional procedures were achieved. These studies demon-
strate the effective role of rectus sheath tunneling alongside
selective procedures; however, the effect of omentopexy
alone, as an additional procedure, cannot be statistically
evaluated.

Limited studies have been designed among published
literature to evaluate the efficacy of omentopexy compared
to a control group without omentopexy. A study by Ogiing
[14] introduced a technique for laparoscopic insertion of the
peritoneal catheter as one of the first studies describing the
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omentopexy to prevent omental wrapping and catheter dys-
function. In the mentioned study, the omentum was fixed to
the lateral abdominal wall on two points, and no catheter
dysfunction was reported in the follow-up. In the study by
Crabtree and Fishman [19], the authors described a criterion
to perform omentopexy selectively. They performed omen-
topexy when the omentum was extended to the retrovesi-
cal space. As a result, in 9.2% of patients (14/153) in the
omentopexy group, omentopexy was done, and only 0.7%
of patients (1/153) in the omentopexy group had catheter
obstruction compared to 12.8% rate (10/78) in the group
without omentopexy. In another study by Cao et al. [17],
prophylactic omentopexy was done by Hem-o-loks. They
reported no obstruction, migration, and exit-site infection
while two cases had leakage; they suggested that rectus
sheath tunneling may prevent the leakage in those cases.
However, there was no comparison with a control group
to determine the efficacy of prophylactic omentopexy in
these studies. In addition, in another study by van Laanen
et al. [22], they added catheter fixation and omentopexy to
their standard laparoscopic insertion, which included rec-
tus sheath tunneling. In the advanced group (n=32), in 7
patients, only catheter fixation, 5, only omentopexy, and
20 patients, both procedures were added to their standard
method. The postoperative complications in the mentioned
study were similar between the advanced (2/32, 6%) and
standard (3/46, 7%) procedures (p value =1.0). Although
not all of the patients in the advanced group in the study by
van Laanen et al. [22] underwent omentopexy, their results
were relatively in line with our research.

Based on this study, it is suggested that omentopexy
should not be performed prophylactically in the first sur-
gery; if catheter malfunction occurs, it should be performed
in the reoperation; since our results demonstrated that even
with omentopexy, the rate of complications and reoperation
did not decrease.

As in most of the studies that compared the outcomes
of advanced with basic laparoscopy, omentopexy is not the
only difference between the groups; further studies evalu-
ating the effect of each additional procedure in the lapa-
roscopic insertion of the peritoneal catheter are suggested.
The results may lead to achieving the most efficient catheter
insertion method.

Limitation of the study

We evaluated the effectiveness of omentopexy on catheter
insertion in a randomized clinical trial with 43 cases. How-
ever, future multicentric studies with a larger sample size are
suggested regarding this issue. In addition, our main follow-
up duration was 3 months based on our experience that the
main complications such as omental wrapping following
omentopexy occurs during the initial weeks and during the
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short follow-up duration after surgery. Nevertheless, addi-
tional longitudinal studies with longer follow-up durations
are required. Other factors such as the patient’s comorbidi-
ties, drug history, type of instrument used, and suture tech-
niques can also vary among centers and surgeons, affecting
the overall results. Further meta-analysis and randomized
controlled studies are needed to determine the efficacy of
other additional procedures to achieve an optimal laparo-
scopic approach for peritoneal catheter insertion.

Conclusion

We suggest that omentopexy should not be performed as
a prophylaxis measure in the initial operation, and if the
patient develops catheter dysfunction, this procedure should
be considered in the next operation. Complications of peri-
toneal dialysis catheters may vary depending on the cath-
eter insertion technique. Although it may be expected that
omentopexy lead to lower rates of catheter dysfunction,
especially by avoiding omental wrapping, our investigation
did not show any significant differences between the groups,
with and without omentopexy, concerning morbidity and
mortality. In addition, further clinical trials to achieve an
optimal laparoscopic approach for peritoneal catheter inser-
tion are suggested.
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