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Abstract

Background: Mechanical outflow obstruction and leak-
age from the exit site of the catheter are two common
complications of continuous ambulatory peritoneal
dialysis. To lessen these complications and to achieve
immediate use of the catheter, we developed a new
laparoscopic technique for catheter placement.
Methods: A total of 12 consecutive patients with end-
stage renal failure were included in this study between
April 2003 and July 2003. The average age of the pa-
tients was 42.4 years (range, 37-72). Patients were ex-
cluded only if a serious risk for general anesthesia was
found. Using two 5-mm ports and a 3.3-mm mini-lap-
aroscope, a peritoneal dialysis catheter was passed
through a preperitoneal tunnel before the tip of the
catheter was introduced into the pelvis. Routine peri-
toneal dialysis was started immediately after the opera-
tion while the patients were still in the operating room.
Results: The mean operating time was 18.6 min (range,
12-37). There was no operative morbidity. The mean
follow-up period was 4.3 months (range, 3-7). No
leakage of the dialysate liquid or outflow obstruction
was observed during this period.

Conclusion: The advantages of this method include
accurate placement, preperitoneal fixation, and imme-
diate use of the catheter for routine peritoneal dialysis.
We also believe that because of the preperitoneal fixa-
tion of the catheter, this technique will decrease outflow
obstruction, which usually occurs due to omental
wrapping or displacement of the catheter tip.
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Continuous ambulatory peritoneal dialysis (CAPD) is
widely used for the treatment of patients with end-stage
renal failure [2, 20]. The advantages of this method are
lower dialysis costs, simplicity of technique, improved
mobility and greater independence for the patient, better
control of hypertension, and fewer dietary restrictions
[14, 15]. Three main techniques for insertion of the
catheter have been described: the open surgical tech-
nique, the trocar technique, and the laparoscopic tech-
nique [9]. The operative morbidity and complication
rates associated with peritoneal dialysis catheter inser-
tion range from 1.0% to 1.5% and vary according to the
technique used [6]. To achieve adequate peritoneal dial-
ysis, a functioning catheter should enable unrestricted
inflow and outflow of the dialysate liquid from the
peritoneal cavity, with an intact peritoneal membrane.

In addition to peritonitis, leakage at the insertion site
and mechanical outflow obstruction are common com-
plications [2-5, 14, 20]. Hemorrhage, visceral organ
perforation, and incisional hernia are rare complica-
tions, occurring most commonly in patients with visceral
and/or peritoneal adhesions due to a previous abdomi-
nal operation or recurrent peritonitis. Dialysate leakage,
hemorrhage, and visceral organ perforation occur more
often with the trocar technique [16, 18].

Surgeons have traditionally placed peritoneal cath-
eters into the abdomen using an open, laparotomy
technique. Recent advances in minimally invasive sur-
gery have significantly improved the safe and reliable
placement of peritoneal catheters [7, 24]. Indeed, there
are numerous reports in the literature that have de-
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Fig. 1. Trocar and catheter insertion sites. The left midclaviculer
costal margin (Palmer’s point) incision was used for the introduction
of the Veress needle and mini-laparoscope; the left lower quadrant
incision was used for intraperitoneal manipulations.

scribed the superiority and benefits of the laparoscopic
approach, including decreased operating time, less
perioperative pain, and fewer complications [8, 12, 23].
Various techniques have been developed, all of them
using either two or three laparoscopic ports with
diameters of 3 to 10 mm [7, 17, 21, 22, 24].

Leakage at the insertion site and mechanical outflow
obstruction prevent the use of the peritoneal catheter for
effective peritoneal dialysis. To reduce these complica-
tions, some surgeons have made modifications to the
peritoneal standard insertion methods [7, 24]. We de-
vised a novel technique for the laparoscopic placement
of a peritoneal dialysis catheter through a preperitoneal
tunnel using a mini-laparoscope (3.3-mm) and a single
S-mm port. This method offers the advantages of visual
confirmation of the catheter’s location, fixation of the
catheter with low patient morbidity, and the ability to
begin routine peritoneal dialysis as soon as the opera-
tion is finished.

Materials and methods

This prospective study was performed after approval from the ethics
committee of Zonguldak Karaelmas University Hospital, Zonguldak,
Turkey. A total 12 consecutive patients (five female, seven male) with
end-stage renal failure were enrolled in this study between April 2003
and July 2003. The mean age of the patients was 42.4 years (range, 37—
72). Patients were excluded only if a serious risk for general anesthesia
was found. Three patients had had previous upper abdominal opera-
tions, and none of the patients had a history of peritonitis.

Operative technique

After induction of general anesthesia and gastric decompression, the
patient was placed in a supine position. The pneumoperitoneum was
established by using a Veress needle placed at the midclaviculer costal
margin (Palmer’s point), (Fig. 1). The abdomen was insufflated to 15
mmHg pressure, and a 5-mm nondisposable metal trocar was intro-
duced into the peritoneal cavity at the initial Veress location. The
peritoneum was then evaluated using a 3.3-mm, 0° mini-laparoscope
(model 26007AA; Karl Storz, Tuttlingen, Germany). A 5-mm left

Fig. 2. Introduction of the Veress needle into the preperitonal space.
To perform the initial dissection, 10 ml of isotonic saline solution was
infused into this space.

Fig. 3. Placement of the catheter for continuous ambulatory perito-
neal dialysis (CAPD) through a preperitoneal tunnel. Care must be
taken not to penetrate the peritoneum during this procedure. Almost
the entire length of the catheter was placed into the preperitoneal
space, except for the part of the catheter tip with multiple holes.

lower quadrant incision was made at the preferred exit site for the
peritoneal dialysis catheter. Another 5S-mm nondisposable metal trocar
was then introduced into the peritoneal cavity for the intraperitoneal
manipulations. A 4-mm vertical skin incision was made at a point 2 cm
left and inferolateral to the umbilicus (Fig. 1). Under the direct vision,
a Veress needle was moved ahead slowly until the tip of needle reached
the preperitoneal space without puncturing the peritoneum.

Then 10 ml of isotonic saline solution was infused into this space
to obtain the initial dissection (Fig. 2). After removal of the Veress
needle, the subcutaneous tissue, rectus abdominis sheath, and muscles
were dissected blindly with a Kelly clamp until the tip of clamp was
inserted into the preperitoneal space. From this incision, a Tenckhoff
peritoneal dialysis catheter was inserted with a metal guide wire until
the tip of catheter was introduced into the preperitoneal space. It was
then directed to the pubic symphysis through the preperitoneal space
parallel to the peritoneum (Fig.3). Because the preperitoneal space is
filled with avascular fat tissue and loose areolar tissue, we performed
this procedure very easily; it took only a few seconds to create a pre-
peritoneal tunnel.
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Fig. 4. View of the subcutaneous tunnel that was created between the
catheter insertion site and the left lower quadrant incision.

At the level of the pubic symphysis, a 3-4-mm incision was made
on the peritoneum overlying the superior border of the bladder with
the help of endoscopic scissors, and the peritoneal dialysis catheter was
passed through this opening (Fig.3). After placement of the catheter tip
into the retrovesical pouch, the guide wire was removed. We did not
place any sutures into the fascia at the insertion site of the catheter to
obviate the possibility of leakage. After the camera was removed, the
pneumoperitoneum was deflated. Neither the fascia at the camera port
nor the fascia at the second port was sutured. Thus, after the body of
the catheter was passed through the preperitoneal tunnel, which was
25-30 cm in length, only the part of the catheter tip with multiple holes
was left inside the pelvis (Figs. 3 and 4).

A subcutaneous tunnel was created from the last incision to the
incision located in the left lower quadrant (catheter exit site) with the
help of a specially designed L-shaped trocar. The outer end of the
peritoneal dialysis catheter, which was connected to the bottom of the
L-shaped trocar, was pulled outside the pelvis from the left lower
quadrant trocar incision after being passed through this tunnel (Fig.4).
Finally, all of the skin incisions were sutured.

The peritoneal cavity was flushed with 2,000 ml of peritoneal
dialysis solution to check for gross bleeding or leakage. Routine
dialysis was started as soon as the operation was finished.

Results

All patients did well after the procedure. The mean
operating time was 18.6 min (range, 12-37). No opera-
tive morbidity was seen. Routine peritoneal dialysis was
started on the day of operation in all patients. There was
no catheter site leakage in the early postoperative period
or during the follow-up. Mean follow up was 4.3 months
(range, 3-7). No mechanical outflow obstruction was
detected during this period.

Discussion

The laparoscopic placement of peritoneal dialysis cath-
eters offers many advantages, especially in patients with
abdominal adhesions. Because the operation is per-
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formed under direct visualization, it has lower rates of
operative and postoperative complications, such as
hemorrhage, organ damage, and incisional hernia, when
compared with the open technique and the trocar tech-
nique [10, 14, 16, 18]. The laparoscopic technique has
also the advantages of enabling complete exploration of
the intraperitoneal cavity, adhesiolysis, and manage-
ment of the concomitant diseases, such as cholelithiasis
or hernia, if needed. For these reasons, we prefer to use
the laparoscopic technique for the placement of perito-
neal dialysis catheters in our clinic. The sole disadvan-
tage of this procedure is that it requires general
anesthesia, whereas the open surgical procedure is gen-
erally done under local anesthesia.

Even though catheter-related peritonitis is the most
frequent complication of CAPD, obstruction of the
catheter outflow and leakage of the dialysis fluid are still
common and serious catheter-related early complica-
tions that prevent effective use of the catheter for peri-
toneal dialysis [1, 11, 13]. Outflow obstruction results in
a nonfunctioning catheter and necessitates an additional
operation either to restore its function or to completely
remove the catheter, whereas leakage of the dialysate
fluid prevents the peritoneal catheter from being used
for some time.

Proper functioning of peritoneal dialysis catheters
can be restricted by catheter malposition, kinking,
catheter tip migration, a fibrin clot, or omental wrapping
[3-5, 14, 15, 19]. Mechanical catheter obstruction has
been documented in < 60% of patients [4, 14]. Catheter
tip migration, resulting in poor return of the dialysate,
has been reported in 20% of cases [10]. Furthermore, this
complication can also promote omental wrapping. Dif-
ferent techniques aimed at lessening the catheter tip
migration, malposition, and omental wrapping have
been described. Evangelos et al. reported that fixing the
catheter tip into the pelvis with nonabsorbable sutures
prevented catheter migration [10]. We agree that this
technique could prevent catheter dislocation. However,
because this procedure creates a catheter loop, which is
fixed from its two points, it constitutes a potential risk
for mechanical intestinal obstruction. On the other
hand, if the catheter needs to be removed for any reason,
an additional intraperitoneal operation may be required.

In our novel technique, the preperitoneal tunnel
achieves the extraperitoneal fixation of the peritoneal
catheter without suturing. Creation of the preperitoneal
tunnel is an easy procedure that takes only a few seconds.
We believe that because this technique is effective in pre-
venting catheter migration, it will reduce the frequency of
omental wrapping, catheter kinking, and malposition.

Leakage of the dialysate fluid is another early com-
plication of CAPD, and it results in the interruption of
routine peritoneal dialysis for some time. It is generally
recommended that the catheter not be used for routine
peritoneal dialysis for 14-21 days after the operation.
Otherwise, the frequency of leakage from the exit site of
the catheter increases. A number of technical modifica-
tions that can decrease the frequency of this complica-
tion and shorten the time needed before routine dialysis
can be started have been described. Dalgig et al. [7] re-
duced the number and diameter of the trocars. Despite
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this modification, they reported that routine dialysis
could not be started until the 3rd postoperative week,
and even with this waiting period, the frequency of
leakage was reported to be 12.5%. Yun et al. [24] used a
2.7-mm microlaparoscope to obtain direct visualization
and placed the catheter obliquely through the abdomi-
nal wall, creating a small tunnel to minimize the risk of
dialysate leakage and to enable routine dialysis to be
started earlier. They reported a leakage rate of 0% and a
catheter failure rate of 2.6%. Their patients were able to
use the peritoneal catheter for routine dialysis as early as
2 days after the operation. Thus, this technique for ob-
lique placement of the peritoneal catheter expedites the
initiation of routine dialysis. However, because almost
the entire length of catheter is placed into the peritoneal
cavity without any fixation, this technique does not re-
duce the rate of catheter failure due to dislocation.

Our method uses only two 5-mm trocars, and the
catheters are introduced into the peritoneal cavity after
being passed through a long preperitoneal tunnel. Thus,
most of the catheter is fixed extraperitonealey by this
tunnel, without any need for sutures. It is clear that this
modification will be effective in preventing catheter
dislocation. Although there was no control group and
the mean follow-up period was not long enough to draw
definitive conclusions, the early results are promising,
and we have not yet encountered any catheter failures
among our patients. Furthermore, we have started to
use the peritoneal catheter for routine peritoneal dialysis
on the same day as the operation in all patients, and no
early or late leaks have been detected.

During the follow-up period, there were no cases of
peritonitis among our patients. This early result is also
promising. We believe that the incidence of peritonitis
will not be any greater than it is with the other methods.
However, further studies with a greater number of pa-
tients and a longer follow-up period are needed to
confirm our preliminary findings.

Overall, it is well known that the laparoscopic tech-
nique enables the management of adhesions, if present,
and the precise placement of the catheter under direct
vision without any increase in operative complexity or
perioperative complications. In addition to these widely
recognized advantages of the laparoscopic method, our
technique also has several other important advantages,
including the ability to use peritoneal catheter for routine
peritoneal dialysis immediately after the operation, pre-
vention of the leakage of the dialysate fluid and a
reduction of catheter failures due to dislocation.
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