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Laparoscopic two-port pre-tied peritoneal

dialysis catheter insertion in children: a
simple modification
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Abstract

Background: Different laparoscopic approaches for insertion of a peritoneal dialysis catheter (PDC) have been
adopted. Most of these techniques require 2–3 ports. One port laparoscopic technique for PDC placement was
introduced by some authors to minimize potential complications. The main drawback of these techniques was the
inadequate position of catheter tip and hence affecting its efficacy.
The purpose of this study is to evaluate a simple modified laparoscopic technique during insertion of PDC.

Results: The mean age of these patients was 6 ± 4.1 years. There were 11 females. The mean body weight was 13
± 3.3 kg. The mean operative time was 35.5 min. No operative complications occurred. Two cases had catheter
obstruction. Wound infection developed in three cases. Mean follow-up period was 11 ± 5.3 months

Conclusions: Laparoscopic insertion of PDC in children suffering end-stage renal disease using a pre-tied catheter
tip with V-loc/STRATAFIX ® size 3/0 suture and two-port-only technique was associated with shorter operative time
and longer life of catheter without migration or catheter malfunction.
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Background
Since it has been introduced in 1959, peritoneal dialysis
(PD) gained a lot of acceptance because it is utilized as a
home therapy, affording greater patient autonomy and
quality of life than in-center hemodialysis [1, 2].
There are no randomized controlled trials comparing

the two modalities; however, PD may be favored in pa-
tients with vascular access failure, intolerance to
hemodialysis, congestive heart failure, long distance from
dialysis center, and peripheral vascular disease and
bleeding diathesis. PD may also be preferred by patients
with the possibility of renal transplantation soon, needle
anxiety, and active lifestyle [3].
Over the last years, laparoscopic insertion of peritoneal

dialysis catheter (PDC) in children gained popularity.
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However, it is not free of challenges as some series de-
scribed a high rate of complications approaching about
70% of cases. Laparoscopic insertion of PDC has many
advantages, as a thorough exploration of the peritoneal
cavity, optimal catheter tip position, and associated with
lower incidence of adhesive complications [4].
Laparoscopic insertion of PDC was first described in

the early 1990s, and the safety and feasibility of various
laparoscopic insertion techniques in both adults and
children have been documented in many case reports,
retrospective reviews, and comparative studies [5–8].
The aim of this study is to evaluate a novel simple

modified laparoscopic approach using two ports for
PDC placement.
Methods
This study is a retrospective file review. The records of
all cases referred from pediatric nephrology unit to
pediatric surgery unit for PDC insertion in the period
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from 2017 to 2019 were reviewed. The files of patients
who had laparoscopic insertion of PDC were retrieved.
Special charts were designed to retrieve the following
data from the records: safety and feasibility of technique,
operative time, any accidental iatrogenic injuries during
procedure, durability of catheter function, and any post-
operative complications.
Exclusion criteria were patient in the neonatal period,

PDC inserted by conventional open method, cases with
previous abdominal operation, obese children that may
have redundant omentum that may obstruct tube, pa-
tients with hemodynamic instability, and patients with
severe respiratory or cardiac comorbidity.
Fig. 1 Preparation of dialysis catheter and tying its tip with V-loc/
STRATAFIX ® size 3/0
Results
The retrospective study included 17 children with end-
stage renal disease who had laparoscopic insertion of
PDC. There were 11 females and 6 males. The mean
body weight was 13 ± 3.3 kg. The mean age of patients
was 6 ± 4.1 years (Table 1).
Operative technique
PD Tenckhoff straight catheter with two cuffs was used
in all patients. Under general anesthesia, the patient was
placed in a supine position; trans-umbilical open tech-
nique was used to insert the first 5 mm optic port. This
was followed up by the creation of pneumoperitoneum.
Hand tying V-loc/STRATAFIX ® size 3/0 suture over the
catheter tip was performed on a table (Fig. 1).
Another 5 mm port was inserted in midclavicular line

at the level of umbilicus. Small incision left to the umbil-
icus to enter the catheter was carried out (Fig. 2).
The prepared suture was held by small mosquito for-

ceps near to the needle, and then introduced carefully
under vision through lift small incision (Fig. 3). A
grasper forceps was used from the right port to pull the
suture with the catheter gently. Then, the catheter tip
was fixed and sutured to the peritoneal reflection of
Douglas pouch in girls and in the rectovesical space in
boys with blocked fashion (Fig. 4).
The catheter tip placement and the positioning of the

first cuff were adequately placed, narrowing with suture
around the first cuff and then subcutaneous tunneling to
get the catheter out (Fig. 2). Testing of the catheter was
done and we properly secured closure of all the
openings.
Table 1 Preoperative and demographic data

Variables

Preoperative data

Age (mean in years ± SD)
Sex (male/female)
Body weight (mean in Kg ± SD)

6 ± 4.1
6/11
13 ± 3.3
Operative and post-operative (Table 2)
The procedure was completed in all cases without the
need for conventional technique. No cases had omentect-
omy. The mean operative time was 35 ± 10.5min. No in-
jury of any peritoneal organs occurred. Wound infection
developed in three cases. These children responded to
local antibiotics dressings. Obstruction of catheter oc-
curred in 2 cases and a redo was decided by laparoscopy.
In the first case, obstruction was due to wrapping of the
fallopian tube around the catheter (Fig. 5).
Fig 2 Port position and catheter assumed position



Fig. 3 Introduction of catheter tip into peritoneal cavity
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In the second case, obstruction was due to fibrinous
debris. Repositioning of the tip was just enough to over-
come the obstruction. No cases had peritonitis. The
mean period of follow-up of these catheters was 11 ±
5.3 months.
Two weeks after the procedure, PD starts.
Discussion
Different techniques for laparoscopic placement of PDC
have been described. Most of these techniques have
equal or fewer perioperative complications when com-
pared to conventional placement techniques. On the
other hand, laparoscopic approaches had the benefits of
Fig. 4 Fixation of catheter tip at pelvis of child
easier method, shorter hospital stay, and earlier use of
dialysis [9, 10].
One of the most important advantages of laparoscopy

in these cases is to reduce the incidence of catheter dys-
function. This may happen due to compartmentalization
from adhesions, catheter tip migration into the upper
abdomen, and omental wrapping or entrapment follow-
ing conventional surgery [11].
In the current study, the mean operative time was 35 ±

10.5min. The preparation of catheter with V-loc/STRA-
TAFIX™ effectively helped reducing the operative time.
Copeland and his team demonstrated that operative

time in their laparoscopic group was 47 ± 16.8 min.
They used conventional three-port technique [12].
In order to decrease the incidence of catheter dysfunc-

tion, many surgical techniques are utilized; these include
omentopexy, omentectomy, rectus sheet tunneling, and
suture fixation [13–16].
In this study, we performed suture fixation in all

cases. Although omental adhesion to PDC is an im-
portant cause of obstruction and failure in about 26
to 36% of cases in some literature [17, 18], recent re-
searches are not strong enough to recommend this
step as mandatory.
Lack of evidence of omentectomy among surgeons

made worldwide controversy [14, 19]. Omentectomy was
not performed in any child. The authors believe that
omentum, especially in young children, is not well devel-
oped and on the other hand if peritonitis should occur
due to catheter position, it may help in localizing the in-
fection. Catheter dysfunction due to obstruction oc-
curred only 11.7% in all cases. However, the causes of
obstruction were either wrapping of the fallopian tube
or fibrinous debris.



Table 2 Operative and postoperative data

Variable

Operative

Operative time (mean in min ± SD)
Bleeding
Visceral injury

35 ± 10.5
No cases
No cases

Early postoperative complications

Leak
Malfunction
Wound infection
Peritonitis

No cases
2 cases
3 cases
No cases

Late postoperative complication

Catheter tip migration
Port site hernia
Development of inguinal or other abdominal wall
defects hernia

No cases
No cases
No cases

Follow-up periods (mean in months ± SD) 11 ± 5.3
months
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In this study, we added vancomycin to cephalosporin
as chemoprophylaxis against post-operative peritonitis,
based on the current clinical practice guidelines from
the International Society of Peritoneal Dialysis [20].
One of the most common causes of PDC malfunction is

migration. It is important to secure the catheter tip in pos-
ition with sutures. In the attempt of Copeland and his team
to avoid tip malposition or migration, they performed a
suprapubic incision down to the subcutaneous tissue and
used facial closure device to place the suture around the tip
of the catheter securing and directing it into pelvis. They
also recommended the use of nonabsorbable suture mater-
ial to prolong catheter duration in us [12].
Also, Waston and his team had found during their

study that only one case had long-term tip migration
Fig. 5 Wrapping of tube by right fallopian tube
from 19 patients in whom catheter was secured by su-
ture in pelvis [21].
In the same context, Soontrapornchia and his col-

leagues documented long duration before catheter mi-
gration if it was secured in the pelvis, but this fixation
had no role on its survival [22].
In the current study, no cases were reported to have

migration of the tip away from its fixing point. This was
mainly owing to the pre-tied tip which was secured at
the pelvis of the child.
Wong reported two cases out of thirty-three cases in his

cohort that had abnormal position of the tip of catheter.
They assumed that the cause was abnormal torque at the
cuff at facial defect. To overcome this trouble, they made
purse string suture securing catheter cuff [23].
In addition to securing catheter deep in pelvis, the au-

thors documented the feasibility of using only two-port
technique instead of conventional three-port technique.
The authors believed that one of the main limitations

of their study is that it was a retrospective study. Also,
the limitation to the number of cases and the absence of
control groups made some limitations to the study.
Conclusion
Laparoscopic insertion of PDC in children suffering end-
stage renal disease using a pre-tied catheter tip with V-
loc/STRATAFIX ® size 3/0 suture and two-port-only
technique was associated with shorter operative time
and longer life of catheter without migration or catheter
malfunction. A prospective randomized control study is
required to standardize this technique to conventional
laparoscopic approach.
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