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Abstract  
Introduction: Peritoneal dialysis (PD) is a renal replacement modality for 
patients with end-stage renal disease (ESRD). It is comparable to hemodialysis, 
allows autonomy since it is done at home, thus improves quality of life. 
Placement of an abdominal catheter for dialysis is commonly an open surgical 
technique. Complications are due to mechanical causes and may require multiple 
open surgical corrections. Peritoneal dialysis initiation is commonly performed in 
our institution. Alternative technique such as laparoscopy can treat recurrent 
catheter malfunctions. 
Methodology: Adult patients with a previous open PD catheter insertion (PDCI) 
and subsequent catheter replacement that malfunctioned were selected for 
laparoscopy between January to December 2020. Laparoscopic procedure 
included declogging, catheter repositioning/fixation to anterior pelvic abdominal 
wall, omentectomy. Low volume dialysis with heparinization concluded this. 
Results: Seventy percent had successful catheter function postoperatively. 
Omental wrapping and catheter tip migration were the most common malfunction 
causes. Two patients were shifted to hemodialysis due to abdominal pain and 
hemoperitoneum. One patient expired from COVID. There were no trocar site 
herniations or surgical site infections. 
Conclusion: Peritoneal dialysis is an option for ESRD patients. PD catheters can 
malfunction, hence surgical correction may be needed. Historically, open surgical 
technique is preferred. With laparoscopy, direct visualization of intraperitoneal 
cavity allows diagnosis and targeted treatment for malfunction. Laparoscopic 
correction of PD catheter (LPDC) is a fast, safe, effective alternative to open 
technique in managing previous open PDCI failures.
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Introduction 

Peritoneal dialysis (PD) is a type of renal 
replacement therapy (RRT) for patients with 
end-stage renal disease (ESRD). It is 
comparable to hemodialysis and achieves 
similar outcomes. Aside from its effectiveness, 
it allows patients with ESRD some autonomy 

because it can be done safely at home. For 
patients with ESRD who are chronically 
dependent on hemodialysis units, peritoneal 
dialysis is another option which can improve 
quality of life.1,2

Peritoneal dialysis involves the removal of 
excess water, excess electrolytes, and 
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metabolic waste products by creating an 
osmotic gradient between the blood and the PD 
solution. Along with the osmosis of water, 
removal of electrolytes and toxins occur via 
ultrafiltration-associated convection (also 
known as solvent drag or bulk transport).1 The 
PD solution or dialysate is infused into the 
abdominal cavity via a PD catheter.

Placement of a PD catheter in the abdominal 
cavity can be done through several techniques, 
which are either surgical or non-surgical. 
Surgica l inser t ion , whether open or 
laparoscopic, is more commonly performed 
due to its safety and ability to achieve proper 
placement. Percutaneous insertion is less 
invasive with a comparable success rate to 
surgical techniques, but has a higher risk of 
bowel perforation. There is also a higher 
chance of improper placement. It is usually 
reserved for patients who cannot tolerate 
general anesthesia or hemodialysis, especially 
if rapid initiation of dialysis is needed.3

Unfortunately, malfunctioning PD catheters 
may occur, of which, infection is the most 
frequent cause.4 Outflow failure is defined as 
the incomplete recovery of instilled dialysate 
due to mechanical causes.5 It occurs in 4% - 
34.5% of PD patients.6 Depending on the 
cause, it may be treated conservatively or may 
require surgical intervention, such as catheter 
replacement.5 Catheter malfunction may be due 
to a displaced catheter tip or migration, 
catheter lumen obstruction by fibrin and blood 
clots, omental wrapping of the catheter, and 
adhesions in the abdomen and pelvis.7 Among 
the causes of outflow failure, catheter 
obstruction due to omental wrapping and 
catheter tip migration usually warrant surgical 
intervention.6,7 

In the National Kidney and Transplant Institute 
(NKTI), a tertiary medical specialty center that 
caters to kidney patients, dialysis initiation is 
one of the most frequent procedures 
performed. Peritoneal dialysis is offered to 
ESRD patients especially if they are suitable 
candidates. Peritoneal dialysis catheter 
insertion is frequently performed in the 

institution via open surgical technique. After 
initial catheter insertion, outflow failure may 
occur. If possible, it is managed conservatively. 
But if indicated and conservative management 
fails, surgical correction via replacement of the 
peritoneal dialysis catheter is done. As was 
previously mentioned, omental wrapping and a 
migrated catheter tip usually warrant surgical 
intervention. Unfortunately, there are a number 
of patients with recurrent malfunction such as 
these and may end up undergoing several 
catheter replacement procedures . An 
institutional study done in NKTI showed PD 
catheter tip migration and tip migration with 
omental wrapping as the most common causes 
of malfunction in 2017. These malfunctions 
underwent subsequent open PD malfunction 
surgery with overall catheter survival at 
79.26%, 61.48%, 48.89% for 1, 3, and 6 
months respectively.8

More recently, open PD catheter insertions in 
our institution had a 6.67% and 8.6% failure 
rate in 2019 and 2020, respectively, which 
required open PD catheter replacement on the 
same admission.    

 Laparoscopic surgical correction may be 
offered to these patients with recurrent 
malfunction. Laparoscopic correction of PD 
catheter (LPDC) malfunction is an alternative 
surgical modality which allows replacement or 
repositioning of a catheter under direct 
visualization.9,10,11 Laparoscopy also allows 
omentectomy or omentopexy to be performed 
in order to treat omental wrap.12,13 For 
recurrent cases of outflow failure with repeated 
catheter replacement surgeries, laparoscopy is 
ideal. It is superior to open techniques in terms 
of shorter length of hospital stay, less 
invasiveness, lower postoperative pain, and 
faster recovery.14 However, there is no 
standardized procedure recommended for the 
surgical correction of recurrent PD catheter 
malfunction. In our institution, where 
peritoneal dialysis is a common RRT modality 
for our patients, there is a need to utilize better 
techniques in correcting these recurrent 
malfunctions. 
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In our institution, where peritoneal dialysis is 
a common RRT modality for our patients, 
there is a need to utilize better techniques in 
correcting these recurrent malfunctions. 
Hence, we performed laparoscopic PD 
catheter repositioning, PD catheter fixation, 
and omentectomy on patients in our institution 
with recurrent PD catheter malfunctions that 
warrant surgical intervention. The goal of this 
technique was to address the common causes 
of outflow failure (omental wrap, catheter tip 
migration) and prevent further recurrence in 
order to avoid the need for possible future 
surgical correction, as well as to come up with 
a simple corrective procedure that can be done 
easily by general surgical residents in training 
using basic tools in laparoscopy. Based on 
retrospective studies, laparoscopic salvage of 
malfunctioning PD catheters have a success 
rate of 82-100% early on. However, the long 
term success (>30 days) becomes variable. 
Some studies show success rates as low as 
62% after 1 month.15

Methodology 

Adult ESRD patients for peritoneal dialysis 
initiation are referred to our Surgery 
department at National Kidney and Transplant 
Institute for peritoneal dialysis catheter 
insertion and post-insertion management. PD 
catheter malfunction is managed by both our 
department and the Nephrology department. 
Surgical correction is performed by our 
department if indicated. For our study, we 
selected all laparoscopic peritoneal dialysis 
corrections done from inception (which started 
January 2020) up to December 2020. These 
cases included recurrent PD catheter 
malfunction with a history of previous open 
surgical correction that required repeat 
surgical intervention. Specifically, patients 
who had undergone a previous open surgical 
PD catheter insertion followed by an open 
surgical PD catheter replacement procedure 
(thus a total of two open PD catheter 
procedures), with subsequent malfunction, 
were referred for laparoscopic correction of 
PD catheter malfunction. These patients were 
included in the study. Laparoscopic PD 
catheter repositioning to the pelvic area was 

performed for cases of migration. Fixation to 
the anterior abdominal wall using transfascial 
sutures was performed for all cases. 
Declogging of the catheter was done if there 
w a s n o t e o f c a t h e t e r o b s t r u c t i o n 
intraoperatively. Lysis of adhesions were done 
if needed. Omentectomy, partial or total, was 
also performed as needed to prevent further 
episodes of omental wrapping. This was done 
using an energy device or via manual ligation 
with ties via the umbilical port. Heparinization 
(1:50,000 solution) of the PD catheter was 
also performed for all cases.

Laparoscopic correction procedure: PD 
catheters used in our institution are pre-curved 
two-cuff Tenckhoff catheters. Before 
laparoscopic correction was attempted, 
conservative nonsurgical management was 
done first. This included catheter flushing, 
administration of bowel-cleansing or laxative 
products for clinical and/or radiographic 
evidence of constipation, heparin-infused 
peritoneal dialysis for possible blood clot 
obstruction. Procedure was performed in the 
operating room with the patient in supine 
p o s i t i o n u n d e r g e n e r a l a n e s t h e s i a . 
Laparoscopy was performed using 3-port 
technique, with the first 10mm port placed in 
the umbilicus for the camera, and the second 
and third ports placed at the upper and lower 
quadrants contralateral to the insertion of the 
catheter (Fig. 1). This setup enabled proper 
triangulation and versatility as we also made 
use of a 5mm camera. This setup also enabled 
us to operate both the upper and lower 
abdominal areas. After declogging the 
catheter, it was repositioned and anchored to 
the anterior abdominal wall using a suture 
passer or intracorporeal suturing, with the 
absorbable suture tied on the skin surface. 
Omentectomy, whether partial or total, was 
also performed, either with an energy device 
or via suture ligation at the umbilicus. Low 
volume PD with 500cc dialysate was also 
performed prior to conclusion of the 
procedure, so as to test catheter patency. 
Heparinization of the PD catheter was also 
performed. All incisions were then closed 
primarily using absorbable sutures. 
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Fig. 1. Patient positioning and placement of trocars. (A) Laparoscopic 3-port placement technique: Ports in umbilicus, 
upper and lower quadrants contralateral to catheter insertion site. (B) Patient in supine position, arms at side, with 
monitor facing surgeon. 

Data were collected through chart review from 
the Medical Records section, from our 
departmental electronic operative reports, and 
from records from the CAPD (Continuous 
Ambulatory Peritoneal Dialysis) clinic.

Successful catheter function was defined as 
adequate ultrafiltration without the need for 
subsequent surgical correction or transfer to 
hemodialysis.

Results 

We selected 10 patients which fit our criteria 
for laparoscopic correction of PD catheter 
malfunction (Table 1).

In our institution, adequate ultrafiltration is 
defined by the presence of a negative 
ultrafiltration rate up to a positive ultrafiltration 
rate of 200 ml. This signifies that there is a 
higher amount of ultrafiltration fluid being 
drained from the peritoneum compared to the 
d ia lysa te so lu t ion tha t was in fused 
intraperitoneally. Poor drains or inadequate 
ultrafiltration is defined as the presence of a 
positive ultrafiltration rate more than 200 ml. 
This signifies that the amount of ultrafiltration 

fluid drained is less than the dialysate solution 
which was infused intraperitoneally.
Out of the 10 patients in our study, 7 patients 
(70%) were found to have omental wrapping 
of the PD catheter tip as discovered during 
laparoscopic correction, while 5 patients had 
PD catheter failure due to PD catheter tip 
migration (50%). Four patients (40%) had both 
omental wrap and PD catheter tip migration, 
making these two causes the most common 
causes of catheter malfunction in this study. 
This is consistent with other studies wherein 
migration and omental wrap are the most 
common findings during laparoscopic 
correction.15 Other causes of catheter 
malfunction among these patients were fibrin 
(20%) and blood clot obstruction (10%), small 
intestinal wrap and adhesion (10%), and 
ovarian fimbrial wrap (10%).

After the laparoscopic correction, 2 patients 
were shifted to hemodialysis. One was due to 
hemoperitoneum from omental bleeders on the 
2nd post-operative day. Patient subsequently 
underwent exploratory laparotomy, evacuation 
of hemoperitoneum and omental ligation.  
The 2nd patient was shifted to hemodialysis due 
to persistent abdominal pain during peritoneal 
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dialysis. One patient also expired from critical 
COVID before reaching the 1-month follow-up 
from laparoscopic correction.

Seventy percent of the patients (7/10) had 
occasional episodes of positive drains during 
peritoneal dialysis but overall, had good PD 
catheter function with adequate ultrafiltration.

Additionally, the mean operative time of the 
procedures was 98.6 mins (37-146 mins). 
Average post-operative hospital stay was 11.5 
days (3-41 days). Hospital discharge of these 
patients depended mostly on the presence of 
no rma l e l ec t ro ly t e l eve l s and good 
ultrafiltration rates. Post-operative pain control 
was achievable mostly with oral non-NSAID 
analgesics which were given continuously for a 
few days. Additional pain medication was also 
given as needed for moderate to severe pain, 
which was not controlled by the initial 
continuous medication prescribed. Among the 
patients, only 3 needed an additional dose of 
medication immediately post-operatively. One 
patient complained of severe abdominal pain 
post-operatively due to the presence of 
hemoperitoneum. One patient developed a 
trocar site leak in the right lower quadrant. PD 
was held for 3 days and trocar site was 
subsequently resutured. There was no 
recurrence of leak thereafter. There were no 
trocar site herniations noted. Also, there were 
no reported surgical site infections among 
these patients. 

Discussion 

For peritoneal dialysis to become successful as 
renal replacement therapy (RRT), it is 
important to establish a reliable access to the 
peritoneal cavity. Peritoneal access is achieved 
by inserting a catheter into the peritoneal 
cavity that traverses the abdominal wall. This 
catheter allows the exchange of dialysis 
so lu t ions .16 There a re few abso lu te 
contraindications to PD catheter placement for 
RRT. These include documented loss of 
peritoneal function or ultrafiltration failure of 
the peritoneal membrane, impaired physical 
and mental ability to perform PD on a daily 
basis (considering that there is no trained 
companion for the patient), severe protein 

malnutrition and/or proteinuria >10 g/day, 
active intraabdominal/ abdominal wall/ skin 
infection. Active intraabdominal wall infection 
such as Crohn’s disease, ulcerative colitis, and 
ischemic colitis can cause catheter infection via 
direct contact.15 Infection is the most common 
cause of PD malfunction.4,15 The second most 
common cause would be mechanical 
malfunction of the catheter.15 

There are a number of PD catheter types with 
the most commonly used in clinical practice. 
There are straight versus pre-formed curved 
catheters, coiled versus straight tip catheters, 
and single versus two-cuff catheters. In our 
institution, we make use of the two-cuffed 
tenckhoff catheter with pre-formed intercuff 
arc bend and coiled tip is used (Fig. 2). There 
is allegedly no significant difference in 
functionality between the straight and coiled-
tip catheters. The two-cuff catheter allows 
better immobilization within the abdominal 
wall. The deeper cuff is implanted in the 
muscle layer above the parietal peritoneum 
which allows fixation of the catheter. The 
superficia l cuff i s implanted in the 
subcutaneous tissues, around 2-4 cm from the 
exit site. This prevents continuous movement 
of the catheter along the tract and serves as a 
barrier to entry of debris and bacteria through 
the exit site (Fig. 3)16 We follow this 
implantation technique in all of our cases.

The choice of PD catheter insertion procedure 
depends on a number of factors such as 
operator expertise and availability, ease of 
access to a procedure room, patient condition, 
available material and equipment, cost. Aside 
from appropriate choice of PD catheter 
insertion procedure, proper patient preparation 
and performance of procedure is important to 
ensure long-term peritoneal access survival.

In our institution, open PDCI is the preferred 
technique. This particular technique can be 
done in most patients under local anesthesia. It 
is relatively inexpensive, needing minimal 
resources, has a very low learning curve, and 
has acceptable complications. Thus it is ideal 
in a high-volume government hospital such as 
ours. The very low learning curve is especially
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Fig. 2. Tenckhoff catheter with preformed 
intercuff arc bend, two cuffs, and coiled tip

Fig. 3. Peritoneal dialysis catheter and relation to 
abdominal wall structures

advantageous since these cases are almost 
entirely performed by first and second year 
general surgery residents.

More recently, our institution has started 
venturing towards laparoscopic PD catheter 
procedures. Given the very high volume of 
patients in our institution, our selection criteria 
for LPDC included patients with two previous 
failures with the open PDCI technique. This 
selection criteria was very much arbitrary, and 
took into consideration available hospital 
resources. 

The two most common causes of catheter 
malfunction were omental wrap and catheter 
tip migration. This is consistent with other 
studies wherein migration and omental wrap 
are the most common findings during 
laparoscopic correction.8,16 Based on literature, 
LPDC had success rates of 82-100% for the 1st 
month. However, success rates >30 days 
became variable with failure rates as high as 
60%.15 Comparing this with our 1 month 
success rate of 70%, a larger study sample may 
be needed to yield more comparable results. 
However, the 3 month success rate was 
maintained at 70% which is higher than some 

success rates of previous studies. It is also 
slightly higher than the catheter survival of 
open PD catheter replacement in our institution 
at 61.48%.8 There was also noted catheter 
survival for the patients with follow-up at 6 
months (4 out of 7 patients).

Furthermore, out of the 3 LPDC failures in our 
study, one of them expired due to COVID-19 
disease before the 1 month follow-up, making 
it impossible to determine the success of the 
LPDC procedure. One of the LPDC failures 
was also due to hemoperitoneum due to 
omental bleeders. Bleeding is one of the 
complications of open PD catheter replacement 
as well and should be managed surgically if 
needed.15

Based on literature, outcomes of laparoscopic 
correction of PD catheters had catheter patency 
rates of 97.2% at 1 month and 62% at 12 
months. The advantage of laparoscopic 
exploration allows the surgeon to directly 
visualize the reason for catheter malfunction, 
and thus individualize the treatment for each 
patient. Studies showed that catheter latency 
becomes variable in the long-term and this may
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be dependent on a number of other factors that 
relate to loss of peritoneal function or 
ultrafiltration failure of the peritoneal 
membrane.15

Additionally, an important complication that 
should be monitored in post-laparoscopic 
correction of these patients is trocar or port site 
leakage. This is why only 5 mm ports are 
recommended by some studies while 10 mm 
ports should include closure of the fascia.15 For 
the 10 patients in our series, none developed 
post-operative port leakage despite resuming 
peritoneal dialysis.

Other advantages of laparoscopy as a 
minimally invasive abdominal surgical 
procedure is the decreased post-operative pain 
compared to open procedures.17 In our 
institution, intravenous pain medications are 
usually needed for pain control of open PD 
procedures. For our LPDC procedures, oral 
analgesics is usually sufficient. There is also 
faster recovery and earlier hospital discharge in 
laparoscopic procedures.17 However, another 
factor for earlier hospital discharge among 
these patients is that they are already trained in 
performing PD. Patients after an open PD 
catheter insertion procedure usually have a 
longer hospital stay because they have to be 
trained in performing PD properly.

Given that this is a newly initiated technique in 
our institution, a descriptive report of the first 
few cases of LPDC confirms that the most 
common causes of PD catheter malfunction 
have been consistent. PD catheter tip migration 
and omental wrapping are the most common 
causes and may even occur simultaneously 
which makes LPDC ideal for addressing these 
two issues. However, as with the open 
t echn ique , LPDC a l so has poss ib l e 
complications such as bleeding due to 
adhesiolysis or omentectomy. Trocar site leak 
is another complication unique to LPDC which 
makes appropriate trocar site closure critical 
intraoperatively. 

Other risk factors that may affect PD catheter 
survival include older age and diabetic 
nephropathy. Age was shown to be a predictor 
of PD catheter survival as well as patient 

su rv iva l . O lde r pa t i en t s have more 
comorbidities that result in lower patient 
survival leading to earlier withdrawal from PD. 
Diabetic nephropathy is one of the causes of 
chronic kidney disease that warrant dialysis. In 
patients with diabetic nephropathy, there was 
higher risk of peritoneal infection that lead to 
increased rate of PD catheter removal and 
patient mortality. On the other hand, some 
studies showed that female sex was found to be 
a protective factor from PD catheter failure.18

Based on the patient characteristics of the two 
LPDC failures (26/F with CGN and 66/M with 
DKD), however, these assumptions may not 
necessarily be the case. Of note is the 2nd 
failure, which due to postoperative bleeding, 
was probably a direct result of inadequate 
hemostasis. 

Previous studies showed that despite the 
advantageous technique of LPDC in directly 
visualizing the peritoneal cavity and addressing 
the catheter malfunction problem, failure can 
recur especially after 1 month. However, this is 
just a brief look into the success rate of LPDC. 
Further randomized studies with much larger 
sample size should be done in the future, as 
more LPDC procedures will be done in our 
institution.

Conclusion 
Peritoneal dialysis is a renal replacement 
therapy option for patients with end-stage renal 
disease that can improve quality of life due to 
the autonomy that it gives to these chronically 
disabled patients. However, the catheter used 
for peritoneal dialysis may malfunction, 
wherein surgical correction is sometimes 
necessary. The standard surgical treatment for 
correction of a malfunctioning catheter has 
been an open technique historically. With the 
use of laparoscopy, one can diagnose the exact 
cause of catheter malfunction, as well as tailor 
your treatment to the specific cause of 
malfunction. Laparoscopy allows targeted 
treatment to the surgical causes of catheter 
malfunction. It can extend the amount of time 
of patency of a catheter until other non-surgical 
causes of malfunction come into play. LPDC is 
a fast, safe and effective alternative to the open



Philippine Journal of Endo-Laparoscopic Surgery. Vol. 1. No. 1. July 2021.

8

technique in the management of previous open 
PDCI failures. 

Acknowledgement 

Assistance provided by the staff of the 
Continuous Ambulatory Peritoneal Dialysis 
clinic and Medical Records section of National 
Kidney and Transplant Institute was greatly 
appreciated.

Disclosure 

Nicolette Deveras and Mark Melendres declare 
that we have no conflict of interest.

References 
1. Bartosova M, Schmitt CP. Biocompatible Peritoneal Dialysis: The 
Target Is Still Way Off. Front Physiol [Internet]. 2019 Jan [cited 2021 
Jan 13]; 9:1853. Available from: https://www.frontiersin.org/articles/
10.3389/fphys.2018.01853/full DOI: 10.3389/fphys.2018.01853

2. Singh N, Davidson I, Minhajuddin A, Gieser S, Nurenberg M, 
Saxena R. Risk factors associated with peritoneal dialysis catheter 
survival: a 9-year single-center study in 315 patients. J Vasc Access 
[Internet]. 2010 Sep [cited 2021 Jan 13]; 11(4):316-22. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3207262/ DOI: 
10.5301/jva.2010.5774

3. Peppelenbosch A, van Kuijk WH, Bouvy ND, van der Sande FM, 
Tordoir JH. Peritoneal dialysis catheter placement technique and 
complications. NDT Plus [Internet]. 2008 Oct [cited 2021 Jan 13]; 
1(4):iv23–iv28. Available from: https://academic.oup.com/ckj/article/1/
suppl_4/iv23/440032 DOI: 10.1093/ndtplus/sfn120

4. Holley JL, Piraino BM. Complications of Peritoneal Dialysis: 
Diagnosis and Management. Seminars in Dialysis [Internet]. 1990 Oct 
[cited 2021 Jan 14]; 3(4):245-248. Available from: https://
onlinelibrary.wiley.com/doi/10.1111/j.1525-139X.1990.tb00057.x 
DOI: 10.1111/j.1525-139x.1990.tb00057.x

5. Schmidt RJ. Noninfectious complications of peritoneal dialysis 
catheters. In: Schwab SJ, Motwani S, Chen W, editors.; UpToDate 
[Internet]. Waltham (MA): UpToDate Inc; 2020. [updated 2020 Jan 6; 
cited 2020 Sep 27]. Available from: https://www.uptodate.com/
contents/noninfectious-complications-of-peritoneal-dialysis-catheters
6. Goh YH. Omental folding: a novel laparoscopic technique for 
salvaging peritoneal dialysis catheters. Perit Dial Int [Internet]. 2008 
Nov [cited 2020 Sep 27]; 28(6): 626-631. Available from: https://
journals.sagepub.com/doi/abs/10.1177/089686080802800614 DOI: 
10.1177/089686080802800614

7. Alabi A, Dholakia S, Ablorsu E. The role of laparoscopic surgery in 
the management of a malfunctioning peritoneal catheter. Ann R Coll 
Surg Engl [Internet]. 2014 Nov [cited 2020 Sep 28]; 96(8):593-6. 
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4474100/ DOI: 10.1308/003588414X14055925058319

8. Asperas K, Banaag A, Ragaza E. Peritoneal Dialysis Catheter 
Repositioning and Replacement for Peritoneal Dialysis Catheter 

Malfunction: One-year Retrospective Single Center Study 
[Retrospective study]. Manila, Philippines: National Kidney and 
Transplant Institute; 2018.

9. Santarelli S, Zeiler M, Marinelli R, Monteburini T, Federico A, 
Ceraudo E. Video laparoscopy as rescue therapy and placement of 
peritoneal dialysis catheters: a thirty-two case single centre 
experience. Nephrol Dial Transplant [Internet]. 2006 Jan [cited 2020 
Sep 28]; 21(5):1348–1354. Available from: https://academic.oup.com/
ndt/article/21/5/1348/1822140 DOI: 10.1093/ndt/gfk041

10. Zakaria HM. Laparoscopic management of malfunctioning 
peritoneal dialysis catheters. Oman Med J [Internet]. 2011 May [cited 
2020 Oct 1]; 26(3):171-4. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC3191690/ DOI: 10.5001/
omj.2011.41

11. Taskesen F, Arikanoglu Z, Uslukaya O, et al. Laparoscopic salvage 
for malfunctioning of peritoneal dialysis catheters. Minerva Chirurgica 
[Internet]. 2012 Dec [cited 2020 Oct 1]; 67(6):505-9. Available from: 
http://www.minervamedica.it/index2.t?show=R06Y2012N06A0505

12. Kavalakkat JP, Kumar S, Aswathaman K, Kekre NS. Continuous 
ambulatory peritoneal dialysis catheter placement: Is omentectomy 
necessary? Urol Ann [Internet]. 2010 Sep [cited 2020 Oct 1]; 
2(3):107-9. Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC2955224/ DOI: 10.4103/0974-7796.68858

13. Nicholson ML, Burton PR, Donnelly PK, Veitch PS, Walls J. The 
role of omentectomy in continuous ambulatory peritoneal 
dialysis. Peritoneal Dialysis International [Internet]. 1991 [cited 2020 
Sep 27]. Available from: http://citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.567.2466&rep=rep1&type=pdf

14. Hagen SM, van Alphen AM, IJzermans JN, Dor FJ. Laparoscopic 
versus open peritoneal dialysis catheter insertion, the LOCI-trial: a 
study protocol. BMC Surg [Internet]. 2011 Dec [cited 2020 Oct 2]; 
11(35). Available from: https://bmcsurg.biomedcentral.com/articles/
10.1186/1471-2482-11-35#citeas DOI: 10.1186/1471-2482-11-35

15. Haggerty S, Roth S, Walsh D, Stefanidis D, Price R, Fanelli R, et 
al. Guidelines for Laparoscopic Peritoneal Dialysis Access Surgery. 
Society of American Gastrointestinal and Endoscopic Surgeons 
(SAGES). 2014 Jun.

16. Crabtree JH, Chow KM. Peritoneal Dialysis Catheter Insertion. 
Semin Nephrol [Internet]. 2017 Jan [cited 2020 Sep 27]; 37(1):17-29. 
Available from: https://www.seminarsinnephrology.org/article/
S0270-9295(16)30099-7/fulltext DOI: 10.1016/
j.semnephrol.2016.10.004

17.  Gerges FJ, Kanazi GE, Jabbour-Khoury SI. Anesthesia for 
laparoscopy: A review. Clin Anesth [Internet]. 2006 Feb [cited 2020 
Oct 2]; 18(1):67-78, Available from: https://www.sciencedirect.com/
science/article/abs/pii/S0952818005003363?via%3Dihub DOI: 
10.1016/j.jclinane.2005.01.013

18. Li M, Yan J, Zhang H, Wu Q, Wang J, Liu J, Xing C, Zhou Y. 
Analysis of outcome and factors correlated with maintenance 
peritoneal dialysis. J Int Med Res [Internet]. 2019 Aug [cited 2020 Sep 
27]; 47(10): 4683-4690. Available from: https://journals.sagepub.com/
doi/10.1177/0300060519862091 DOI: 10.1177/0300060519862091

Cite this article as: Deveras NM, Melendres MF. Laparoscopic 
Intervention for Peritoneal Dialysis Catheter Malfunctions in the 
National Kidney and Transplant Institute: A Case Series. PJELS 
2021;1(1).



Philippine Journal of Endo-Laparoscopic Surgery. Vol. 1. No. 1. July 2021.

Appendix 

Table 1. Patient Demographics and Characteristics Relevant to Peritoneal Dialysis and Catheter Malfunction

Legend:
CGN – Chronic Glomerulonephritis
DKD – Diabetic Kidney Disease
HPNSS – Hypertensive Nephrosclerosis
NSAID – Nonsteroidal anti-inflammatory drug
TM – Tip migration
OW – Omental wrap
FO – Fibrin clot obstruction
BO – Blood clot obstruction
PPD – Persistently poor drains
RH – Right hemiabdomen
LH – Left hemiabdomen
RUQ – Right upper quadrant
RLQ – Right lower quadrant
PC – Pelvic cavity 
PL – PD catheter leak
BW – Small intestinal or bowel wrapping/obstruction

Patient 
code

Age Sex Etiology of CKD PD 
Catheter 
Insertion 
(PDCI) 
Date

Subsequent 
PD Catheter 
Replacemen

t Interval 
(in weeks)

Malfunction 
Cause of PDCI

Laparoscopi
c Correction  

(LPDC) 
Interval from 

PDCI 
(in weeks)

Malfunction 
Cause based 

on 
Intraoperative 
findings of LC

Type of 
Catheter 

Obstruction

Catheter Tip 
Position

1 26 F CGN 07/08/201
9

8 wks TM 29 wks TM, OW OW RH

2 54 F CGN 11/02/2019 17.3 wks TM, OW 18.7 wks Left ovarian 
fimbrial wrap

Left ovarian 
fimbrial wrap

PC

3 54 M DKD 07/09/201
9

4 wks PPD 26.6 wks OW OW PC

4 42 F CGN 12/28/201
9

2.4 wks PPD 2.9 wks FO, OW FO, OW PC

5 27 F CGN 04/25/202
0

1.1 wks TM, OW 11 wks FO, TM, OW FO, OW RUQ 

6 30 F CGN 12/11/2019 2.6 wks OW 3.9 wks OW OW PC

7 66 M HPNSS, DKD 06/07/202
0

2.3 wks TM 5.4 wks TM, OW OW RLQ

8 65 F HPNSS 01/23/202
0

4.4 wks TM 5.7 wks OW OW PC

9 57 M NSAID 
nephropathy

10/19/201
9

4.6 wks TM, PL 44.4 wks BW, TM, BO BW, BO LH

10 25 F CGN 09/10/202
0

1.4 wks TM, OW 4 wks TM, OW OW Left 
sacroiliac 

joint

9
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Table 2. PD Outcomes and Complications of Laparoscopic Correction Procedure 
Legend:
GD – Good drains/adequate ultrafiltration
UF – Ultrafiltration
PDr – Poor drains/inadequate ultrafiltration
GIGO – Good inflow and outflow during PD catheter flushing
PL – Leak from PD catheter exit site

NL – No leak from PD catheter exit site
HD – Shifted to HD
POD – Post-operative day
NF – No follow-up
IPA – Intraperitoneal antibiotics 

Patien
t code

Time 
between 
PDCI and 

PD 
catheter 

replaceme
nt

Time 
between 

PD 
catheter 

replaceme
nt to 

LPDC

Time 
from 
PDCI 

to 
LPDC

Successful catheter function Failure 
on 

Follow
-up

Cause of 
PD Failure

Procedure
-related 

Complicati
ons if any

Reason 
for 

Hospital 
Admission 

after 
Procedure

Immed
iately 
after 

proced
ure

At PD 
start

1 
week 
after 
PD 
start

1 
month 
after 
PD 
start

3 
mos 
after 
PD 
start

6 
mos 
after 
PD 
start

1 8 wks 18.7 wks 29 
wks

GD,  
UF: 
-320

GD, 
 UF: 
+174

GD, 
UF:-10

0

HD - - - Persistent 
abdominal 

pain 
during PD

- -

2 17.3 wks 1.4 wks 18.7 
wks

GD, 
UF: 0

PDr, UF: 
+550, 
GIGO

GD, 
UF:  
-350

GD, 
UF:  
-500

GD NF No - - -

3 4 wks 20.7 wks 26.6 
wks

GD, 
UF: 
-300

GD, UF:  
-800

PDr, 
UF: 

+600, 
GIGO

GD, 
UF:  
-400 

GD GD No - - -

4 2.4 wks 3 days 2.9 
wks

PDr, 
UF: 

+1200
, 

GIGO 

GD, UF:  
-127

GD, 
UF: 
-900

GD, 
UF:  
-500

GD GD No - - POD 120: 
PDr, UF: 

+950;  
discharge
d with GD, 
UF: -200

5 1.1 wks 9.1 wks 11 wks PDr, 
UF: 

+546, 
GIGO

GD, UF: 
+200, 
GIGO,  

PL (PD on 
hold for 3 

days)

GD, 
UF: 

-1153,  
NL 

GD, 
UF:  

-500, 
NL

GD, 
NL

NF No - - -

6 2.6 wks 1.3 wks 3.9 
wks

GD, 
UF: 
-437 

PDr, UF: 
+1550

GD, 
UF: 0 

GD, 
UF:  
-900

GD GD No - - -

7 2.3 wks 3.1 wks 5.4 
wks

GD, 
UF: 
-393

Hemo- 
peritoneu
m on POD 

2, HD

- - - - - Omental 
bleed

Hemo- 
peritoneu
m due to 
omental 
bleeding. 
Underwen

t 
explorator

y 
laparotom

y, 
evacuatio
n of hemo- 
peritoneu

m and 
omental 
ligation

-

8 4.4 wks 8 days 5.7 
wks

PDr, 
UF: 

+300, 
GIGO

PDr, UF: 
+592, 
GIGO

GD, 
UF:  

-1250

GD, 
UF:  
-300

GD GD No - - -

9 4.6 wks 36.7 wks 44.4 
wks

PDr, 
UF: 

+300, 
GIGO

PDr, UF: 
+223, 
GIGO

GD, 
UF:  
-150

Expire
d  due 

to 
Critical 
COVI

D

- - - - - -

10 1.4 wks 2.6 wks 4 wks GD, 
UF: 
-350

PDr, UF: 
+1000, 
GIGO

PDr, 
UF: 

+400, 
GIGO

GD, 
UF:  
-200

GD NF No - - POD 90: 
PD 

peritonitis, 
treated 

with IPA; 
GD, UF: 

-500

10
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Table 3. Outcomes Relating to Laparoscopic Correction Surgery

Legend:
PRN – Additional pain medication as needed for moderate to severe pain
SSI – Surgical Site Infection
PO – Post-operative
POD – Post-operative day
RLQ – Right lower quadrant

Patient 
code

Operative 
Time (mins)

PO 
Hospital 
Stay (in 
days)

Use of PRN Pain 
Reliever

PD Catheter 
Exit Site Leak

SSI Incisional/
Trocar 

Site 
Hernia

1 115 mins 17 No No No No

2 86 mins 5 1 dose 
immediately PO

No No No

3 91 mins 3 No No No No

4 120 mins 4 No No No No

5 82 mins 17 No Yes,  
POD 2: RLQ trocar 
site, PD on hold;  

POD 4: Skin 
resuturing done, no 

leak recurrence

No No

6 73 mins 3 No No No No

7 130 mins 41 Yes (severe pain 
due to hemo- 
peritoneum)

No No No

8 146 mins 4 No No No No

9 37 mins 17 1 dose 
immediately PO

No No No

10 106 mins 4 1 dose 
immediately PO

No No No

11


