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ABSTRACT

Aim: Two port laparoscopic placement of peritoneal dialysis
(PD) catheter is a new and promising technique which is reliable,
efficient and with less complications.

Materials and methods: Data collection was done using the
internet via Google search engine, Medscape, PubMed,
SAGES, Springer, NCBI, Nefrolgia and International journal of
peritoneal dialysis. At least five study groups were analyzed
who used two ports laparoscopy for PD catheter placement from
2004 to 2010.

Results: Mean operating time was between 32 and 52 minutes.
No other technical intra or early postoperative complications
related to technique were reported. Surgical revision was
required in 6%, catheter survival was 94, 87 and 72% after
6 months, 1 and 2 years survival, catheter leakage was
between 0 and 22.2%, catheter outflow failure was between
0 and 7.6%, catheter migration was between 2.6 and 4%, no
life-threatening bleeding was noted, peritonitis was between
6.5 and 13% and exit site infection was seen in 3% of
the patients. Mean follow-up was between 17 months and
2 years.

Conclusion: Two port laparoscopic PD catheter insertion is a
safe, reproducible, and effective technique. It allows inspection
of the abdominal cavity and adhesiolysis, omentectomy, or
omentopexy when necessary. Due to its reliability, offers good
catheter function outcome.
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INTRODUCTION

In 1959, peritoneal dialysis (PD) was used for the
management of end-stage renal disease (ESRD).1 Henry
Tenckhoff developed the first indwelling peritoneal catheter
in 1968, which was used for dialysis by an open surgical
technique.2

Laparoscopic insertion (keyhole surgery)–is a way of
inserting the catheter using a fine telescope to guide the
catheter into the abdominal cavity. Laparoscopy is
minimally-invasive, and also allows inspection of the
peritoneal cavity with the feasibility of correcting any
pathology inside the abdomen. Hence, diagnostic accuracy
is improved.

10.5005/jp-journals-10033-1169

Peritoneal dialysis is a good alternative for ESRD
patients who are on hemodialysis. It involves infusing
dialysis fluid into the peritoneal cavity through PD catheter
and leaving it inside the abdomen to allow exchange of
metabolic waste products between the body fluid and the
dialysis fluid through the peritoneal membrane.
In continuous ambulatory peritoneal dialysis (CAPD), the
patient manually drains and replaces the dialysis fluid
several times a day.

A PD catheter is conventionally placed through a small
open incision, which may be carried out under local or
general anesthesia. PD catheters according to Tenckhoff
are traditionally implanted by a transrectus laparotomy.
A small incision is made in the abdomen and peritoneal
cavity is entered and the catheter is placed into the pelvic
cavity. A tight purse-string suture is passed through the
peritoneum and rectus sheath around the catheter. The other
end of the catheter is taken out on to the abdomen after
making a subcutaneous tunnel.

PD catheter can be placed via percutaneous techniques
as well.

MATERIALS AND METHODS

Data collection was done using the internet via Google
search engine, Medscape, PubMed, SAGES, Springer,
NCBI, Nefrolgia and International journal of peritoneal
dialysis.

Laparoscopic PD catheter insertion is usually performed
under general anesthesia. After the insufflation of abdomen
small incisions are made. The catheter-tip is advanced
through the abdominal cavity into the pelvic cavity. After
making a subcutaneous tunnel, the other end of the catheter
is taken out via an exit site incision in the abdomen.
Laparoscopy allows complete visualization of the catheter’s
configuration, location, and facilitates more accurate
placement of PD catheter within the pelvis.

TECHNIQUE

Patient is kept in supine position and a 1 to 1.5 cm supra-
umbilical incision is made and pneumoperitoneum created
using a Veress needle and insufflation of carbon dioxide is
put at pressure of 12 to 14 mm Hg. A 10 mm port is then
inserted, a laparoscopic camera is introduced and
exploration carried out. A 5 mm port is then inserted through
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an incision in the mid-clavicular line at the level of the
umbilicus and passed toward a point 2 cm lateral to the
midline, midway between the umbilicus and the pubic
symphysis, to create a subcutaneous tunnel (Fig. 1). The
patient is then placed in the in a 30º Trendlenburg position.
PD catheter is then passed into the abdominal cavity through
the supraumbilical 10 mm port after removal of the camera.
The pig tail of the catheter is directed into the pouch of
Douglas in females and the rectovesical pouch in male
patients assisted by a Maryland forceps placed through the
5 mm port. The external end of the catheter is grasped and
brought out through the 5 mm port up to the inner Teflon
cuff, this step is done under laparoscopic guidance. The
10 mm port is closed with a purse-string suture using non-
absorbable material such as 0-0 nylon. The catheter is then
secured in the proper place with a 0-0 nylon stitch. The PD
catheter is tested on table using normal saline.3

There are other methods like Quinton percutaneous
catheter placement,4 the Moncrief-Popovich catheter
technique and extended dialysis catheters.5

COMPLICATIONS

The complications of PD catheter are divided into early
(within <30 days) and late (within >30 days).6

Early: Bowel perforation, bleeding, wound infection,
outflow failure, leakage and peritonitis.

Late: Exit-site infection, tunnel infection, cuff-protrusion,
catheter migration, outflow failure and dialysate leaks or
hernias.

AIMS AND OBJECTIVES

Two port laparoscopic placement of PD catheter is a new
and promising technique which is reliable, efficient and with
less complications.

REVIEW OF LITERATURE

Rapid review of literature was done using the abstracts and
at times full review of the article was done.
1. Eduard García-cruz1 et al evaluated about 51 patients

for PD catheter insertion. Mean operating time was 32
minutes (range 15-55 minutes). One patient suffered an
immediate postoperative catheter obstruction that
required surgical repositioning. No other technical intra
or early postoperative complications related to technique
were reported. Mean time to discharge 1.02 ± 2.2 days.
Catheter outflow failure rate was 7.6%. Conversion to
hemodialysis due to peritonitis was 13%. Peritonitis per
patient/year was 0.27. Catheter 6 months, 1 and 2 years
survival rate was 94, 87 and 72%. Catheter migration

rate was 4%. There was no peritoneal dialysis liquid
leakage. The two ports technique described is an easy
and rapid procedure, with few complications and early
discharge. Due to its reliability, offers good catheter
function outcome.7

2. Jincheul KO et al evaluated about 38 patients. After
follow-up of 21.5 months (range 6-34), all catheters were
working properly, although tip migrations were found
in the iliac fossa in three patients and in the right upper
quadrant in one patient. A port site hernia developed in
one patient and peritonitis developed in two patients.
Only one remote migration (2.6%) occurred during the
study period. Thus, our method of laparoscopic catheter
insertion might be a feasible option.8

3. Arnoud Peppelenbosch et al despite the similar outcomes
of open surgical vs laparoscopic techniques from
randomized studies, the laparoscopic insertion has the
major advantage of correct catheter positioning in the
lower abdomen, with the possibility of adhesiolysis. The
minimal invasive percutaneous insertion bears the risk
of bowel perforation and catheter malpositioning, and
the outcome of this technique is strongly related to the
experience of the surgeon. The major complications of
these implantation techniques, like bleeding, dialysate
leakage and catheter malpositioning, and their
management are discussed in our study. Late peritonitis
remains the major drawback of PD treatment, with the
need of temporary or permanent change over to the HD
treatment in 10% of the patients. Enrichment of the
physician’s interest and experience, along with a
multidisciplinary approach to outline the optimal
strategy of PD-catheter insertion and complication of
the treatment, may improve the patients’ survival and
decrease the morbidity.6

4. Stephen P Haggerty et al evaluated about 31 patients.
The mean operating time was 52 minutes. Adhesiolysis
was required in 9 (29%) and omentectomy or

Fig. 1: Two ports laparoscopic catheter placement with a
subcutaneous tunnel



148
JAYPEE

Najeeb H Mir

omentopexy in 3 (10%) cases. Late complications
included catheter dysfunction in two patients (6.5%),
debilitating abdominal pain requiring catheter removal
in one patient, and one trocar-site hernia. The mean
follow-up was 17 months. Laparoscopic PD catheter
insertion is safe, reproducible and effective. It facilitates
placement of the catheter tip into the pelvis and allows
adhesiolysis, omentectomy or omentopexy when
necessary. Utilization of this technique results in a low
rate of PD catheter dysfunction.4

5. Ahmed M Al-Hashemy et al evaluated nine patients.
The mean operating time was 41 minutes (range 30-75
min). The mean postoperative hospital stay was 4.5 days
(range 2-15 days). Two patients (22.2%) developed
leakage of dialysate from the 5 mm port and one patient
(11.1%) had migration of the PDC. Our study suggests
that this new modified technique appears to be safe and
simple and is associated with rapid postoperative
recovery.3

RESULTS

1. Mean operative time: In three of our study groups the
mean operative time was ranging from 32 to 52
minute.3,4,7

2. Surgical revision: The conversion to laparotomy was
about 6% (2/33) in one of the trials.6

3. Catheter survival: In one of the randomized controlled
trials catheter 6 months, 1 and 2 years survival rate was
94, 87 and 72%.7

4. Catheter leakage: Four studies reported the rate of
catheter leakage ranging from 0% (0/51) to 22.2%
(2/9).3,7,8

5. Catheter outflow failure: Two studies reported catheter
outflow failure rates between 0% (0/38) and 7.6% (4/51)
of procedures.7,8

Another study showed malfunction of catheter
in 6.5% (2/31) of patients after a mean follow-up of
17 months.4

6. Catheter migration: The three randomized controlled
trials reported that the catheter migration occurred
between 2.6% (1/38) and 4% (2/51) of the patients.7,8

7. Hemorrhage: All the studies did not report any catastro-
phic bleeding related to the two ports laparoscopic
procedure.1-8

8. Infection: Two randomized controlled trials reported that
peritonitis occurred between 6.5% (2/33) and 13%
(7/51) of patients.4,7

One nonrandomized controlled trial reported exit site
infection in 3% (1/33) of laparoscopic procedures.4

9. Mean follow-up: In three of our study groups the mean
follow-up was between 17 months and 2 years.4,7,8

DISCUSSION

Peritoneal dialysis is a safe and effective alternative for the
patients with ESRD, especially children.9 The preservation
of residual renal function when compared with hemodialysis
is much better with PD.10,11 The laparoscopic approach has
been widely accepted as an effective alternative to open
surgery.12-14 The open method requires a painful incision
followed by blind insertion and carries a high potential for
adhesions, incisional hernia and delay in instituting full
volume peritoneal dialysis.15 The technique of two port
laparoscopic placement of PD catheter is gaining wide
acceptance in terms of reliability, efficacy and long-term
usage, with minimal complications. The conversion to open
in 6% of patients compares favorably with a 5.2%
conversion rate for laparoscopic cholecystectomy and 21%
conversion rate for laparoscopic colectomy.16,17 Catheter
malfunction can be caused by kinking, catheter
displacement, omental wrapping, catheter-fibrin coating and
adhesions caused by abdominal infections. Besides exit-
site and subcutaneous tract infections, peritonitis is a feared
complication responsible for the catheter failures. Peritonitis
can be recurrent, with a rate of relapse of ± 0.27 episodes/
patient/year.7

Catheter migration is a common complication associated
with all techniques of catheter placement.18 In one of the
series, one patient required laparoscopic insertion of a new
catheter due to migration. Dialysate leak remains a problem
with catheter placement for continuous ambulatory
peritoneal dialysis. The leakage rate following placement
of the PD catheter through an abdominal incision has been
reported to be between 13 and 27%, especially with
institution of early peritoneal dialysis.15,19,20

None of the patients in our series had any catastrophic
hemorrhage.

CONCLUSION

Two port laparoscopic PD catheter insertion is a safe,
reproducible, and effective technique. It allows inspection
of the abdominal cavity and adhesiolysis, omentectomy, or
omentopexy when necessary. It facilitates exact placement
of the catheter tip into the pelvis where it functions best.
This technique is a simple and rapid procedure with few
complications due to its reliability and excellent results in
terms of catheter function.

A successful PD program depends on the knowledge of
the placement techniques and complications. A multi-
disciplinary approach with great enthusiasm from the health
care team will improve the catheter outcome and long-term
results.



World Journal of Laparoscopic Surgery, September-December 2012;5(3):146-149 149

WJOLS

Two Port Laparoscopic Placement of Peritoneal Dialysis Catheter: Effective Technique

REFERENCES

1. Blagg CR. The early history of dialysis for chronic renal failure
in the United States: A view from Seattle. Am J Kidney Dis
2007 Mar;49(3):482-96.

2. Tenckhoff H, Curtis FK. Experience with maintenance peritoneal
dialysis in the home. Trans Am Soc Artif Intern Organs 1970;
16:90-95.

3. Al-Hashemy AM, Saleem MI, Al-Ahmary AM, Bin-Mahfooz
AA. A two  port laparoscopic placement of peritoneal dialysis
catheter: A Preliminary Report. Saudi J Kidney Dis Transpl
2004 Apr-Jun;15(2):144-48.

4. Haggerty SP, Zeni TM, Carder M, Frantzides CT. Laparoscopic
peritoneal dialysis catheter insertion using a Quinton per-
cutaneous insertion kit. JSLS 2007 Apr-Jun;11(2):208-14.

5. Crabtree JH. Extended peritoneal dialysis catheters for upper
abdominal wall exit sites. Perit Dial Int 2004 May-June;24(3):
292-94.

6. Peppelenbosch A, van Kuijk WHM, Bouvy ND, van der Sande
FM, Tordoir JHM. Peritoneal dialysis catheter placement
technique and complications. Nephrol Dialysis Transplant Plus
2008;1 (suppl 4):23-28.

7. Garcia-Cruz E, Vera-Rivera M, Corral Molina JM, Mallafre-
Sala JM, Alcaraz A. Laparoscopic placement of peritoneal
dialysis catheter: Description and results of a two port technique.
Nefrologia 2010;30(3):354-59.

8. Jincheul KO, Whando RA, Bae T, Lee T, Kim HH, Han HS.
Two port laparoscopic placement of a peritoneal dialysis catheter
with abdominal wall fixation. Surgery Today 2009;39(4):
356-58.

9. Oreopaulos DG, Robson M, Izatt S, Clayton S, de Veber GA.
A simple and soft technique for continuous ambulatory
peritoneal dialysis (CAPD). Trans Am Soc Artif Intern Organs
1978;24:484-89.

10. Heaf JG, Lokkegaard H, Madsen M. Initial survival advantage
of peritoneal dialysis relative to haemodialysis. Nephrol Dial
Transpl 2002;17:112-17.

11. Collins AJ, Hao W, Xia H, Ebben JP, Everson SE, Constantini
EG, et al. Mortality risks of peritoneal dialysis and hemodialysis.
Am J Kidney Dis 1999;34:1065-74.

12. Evangelos CT, Siakis P, Glantzounis G, Toli C, Sferopoulos G,
Pappas M, Pappas M. Laparoscopic placement of the Tenckhoff
catheter for peritoneal dialysis. Surg Laparosc Endosc Percutan
Tech 2000;10:218-21.

13. Comert M, Borazan A, Kulah E, Ucan BH. A new laparoscopic
technique for the placement of a permanent peritoneal dialysis
catheter: The preperitoneal tunneling method. Surg Endosc
2005;19:245-48.

14. Crabtree JH, Fishman A. A laparoscopic method for optimal
peritoneal dialysis access. Am Surg 2005;71:135-43.

15. Spence PA, Mathews RE, Khanna R, Oreopoulos DG. Improved
results with a paramedian technique for the insertion of peritoneal
dialysis catheters. Surg Gynecol Obstet 1985;161:585-87.

16. Simopoulos C, Botaitis S, Polychronidis A, Tripsianis G,
Karayiannakis A. Risk factor for conversion of laparoscopic
cholecystectomy to open cholecystectomy. Surg Endosc 2005;
19:905-09.

17. Nelson H, et al. A comparison of laparoscopically assisted and
open colectomy of colon cancer. N Eng J Med 2004;350:
2050-59.

18. Hwang TL, Chen MF, Leu ML. Comparison for four techniques
of catheters insertion in patients undergoing continuous
ambulatory peritoneal dialysis. Eur J Surg 1995;161:401-04.

19. Nahman NS Jr, Middendorf DF, Bay WH, et al. Modification
of the percutaneous approach to peritoneal dialysis catheter
placement under peritoneoscopic visualization: Clinical results
in 78 patients. J Am Soc Nephrol 1992;3:103-07.

20. Stone MM, Fankalsrud EW, Salusky IB, Takiff H, Hall T,
Fine RN. Surgical management of peritoneal dialysis catheters
in children: Five year experience with 1800 patient-month
follow-up. J Pediatr Surg 1986;21:1177-81.

ABOUT THE AUTHOR

Najeeb H Mir

Senior Registrar, Department of General and Laparoscopic
Surgery, Armed Forces Hospital, Khamis Mushayt, Saudi Arabia
e-mail: naj5620@yahoo.com


