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Introduction
Peritoneal dialysis  (PD) is one of the 
documented alternative treatments for 
end‑stage renal disease  (ESRD). However, 
some of the challenges associated with this 
treatment method include catheter‑related 
infections, leakage of dialysate and outflow 
obstruction among others.[1] Since the 
introduction of the PD in 1976, increased 
use of the treatment method has been 
reported by patients. In the period between 
2009 and 2013 for instance, there was a 
68% increase in use of PD among ESRD 
patients.[2] The increased acceptance of 
the treatment procedure was attributed to 
improved quality of life among patients, 
improved catheter survival rates after the 
first year of dialysis initiation and good 
protection of residual renal functioning.[3]

The placement of the peritoneal dialysis 
catheter  (PDC) can be done through open 
surgical method, laparoscopic procedure, 
percutaneous fluoroscopic procedure and 
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Abstract
The peritoneal dialysis catheter  (PDC) can be placed either through the laparoscopic technique, 
percutaneous technique or surgical procedures. The utilization of these PDC placement procedures is 
based on successful placement and reduced risk of development of complications. The main objective 
of this study was to compare the complications associated with laparoscopic vs. open‑surgery PDC 
placement procedure. Literature for this review was obtained from PubMed and Google Scholar 
databases. The literature search was limited to studies published in the period between 1998 and 
2019. The meta‑analysis was done using Stata Version 12. The results showed significant difference 
in catheter malfunction between the laparoscopic and open‑surgery group  (relative risk  [RR] =0.58; 
95% CI: 0.42–0.8; P = 0.031). Furthermore, there was no significant statistical difference in dialysate 
leakage  (RR  =  0.77; 95% CI: 0.51–1.17, P  =  0.116) peritonitis  (RR  =  0.8; 95% CI: 0.6–1.06, 
P  =  0.349) and exit‑site infection  (RR  =  0.84; 95% CI: 0.65–1.09, P  =  0.834) between the 
laparoscopic and open‑surgery PDC placement groups. In conclusion, the laparoscopic PDC 
placement procedure was superior to open surgery in regards to catheter malfunction. Additionally, 
the choice of treatment procedure should put in consideration factors such as cost and comfortability 
of the patient.
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peritoneoscopic implantation.[4] Among 
the PDC procedures, the open surgical 
method is commonly used though 
constrained by high risks of complications 
among the ESRD patients.[5] In recent 
years, the laparoscopic procedure has 
been recommended since it is less 
invasive and has good visibility during 
catheter placement.[1] Some studies have, 
therefore, documented high efficacy of the 
laparoscopic catheter insertion technique 
as compared to open surgery.[6] On the 
other hand, some researchers report that 
the laparoscopic technique cannot avert the 
complications of PD.[1,7]

In the midst of the contradicting 
information, no studies have extensively and 
exhaustively compared the open‑surgery and 
laparoscopic PDC placement procedures. 
Furthermore, most recent meta‑analysis 
studies have not incorporated the current 
clinical studies.[8] Additionally, ESRD is 
significantly contributing to the global 
burden of disease with annual increasing 
rate of 20,000  cases.[9,10] Thus, this study 
aimed at comparing the laparoscopic and 
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open‑surgery catheter placement procedures in regards to 
catheter‑related complications.

Methodology
Search strategy

A comprehensive and systematic literature search was 
conducted in PubMed and Google Scholar for studies 
focusing on the comparison between laparoscopic and 
open‑surgery catheter placement procedures in PD. The 
following keywords were used in the search: PD, open 
surgery, laparoscopic, catheter placement and ESRD.

Study selection

The inclusion criteria included studies that were randomized 
controlled trials, cohort studies or retrospective studies. 
It also included studies that measured PDC placement 
outcomes, that is catheter malfunctioning, dialysate 
leakages, peritonitis and exit‑site infection. Additionally, 
only the most recent clinical studies were considered. 
Studies that were excluded were case reports, letters and 
studies with unavailable data. Also, practical guides/
manuals, non‑English studies and paediatric studies were 
also excluded from the analysis. Two independent authors 
reviewed all articles obtained in the initial search against 
the inclusion criteria. Disagreements among the reviewers 
were resolved through consensus.

Data abstraction

Out of the 50 potential studies, 35 of them were eliminated 
due to duplication, unavailability of data, focusing on 
paediatric studies, being non‑comparative studies and being 
written in a non‑English language  [Figure  1]. Data were 
abstracted using a standard form that captured the number 
of patients, demographic characteristics, study design and 
PDC placement‑related outcomes.

Statistical analysis

Statistical analysis was conducted using Stata 
version  12  (Stata Corporation, College Station, TX  77845, 

USA). The random effects model was employed to assess 
the key outcomes of interest  (dialysate leakage, catheter 
malfunction, peritonitis and exit‑site infection). Forest 
plots were employed to show the between study variation 
in effect sizes. Publication bias was assessed using funnel 
plots. The heterogeneity across the studies was evaluated 
using the Q statistic and I2 index. Statistical analysis was 
done at 95% confidence interval.

Results
The studies included in the meta‑analysis followed 
4819  patients. The patients included in the study were 
adults aged 51.5  ±  33.5  years. The study period for the 
incorporated studies was from 1992 to 2019 as shown 
in Table  1. Based on the meta‑analysis, there was no 
statistical significant difference in dialysate leakages 
between the laparoscopic and open‑surgery groups (relative 
risk [RR] = 0.77; 95% CI: 0.51–1.17, P = 0.116) as shown 
in Figure  2. There was a significant difference in catheter 
malfunction between the laparoscopic and open‑surgery 
group  (RR  =  0.58; 95% CI: 0.42–0.80, P  =  0.031). 
Comparison of peritonitis between laparoscopic and 
open‑surgery group showed that neither of the procedures 
had inferior incidences of peritonitis  (RR  =  0.8; 95% 
CI: 0.6–1.06, P  =  0.349). There was no significant 
difference in exit‑site infection between the laparoscopic 
and open‑surgery group  (RR  =  0.84; 95% CI: 0.65–1.09, 
P = 0.834).

Publication bias

Funnel plots of studies included in the meta‑analysis 
reporting on occurrence of dialysate leakage, catheter 
malfunction, peritonitis and exit‑site infection between 
laparoscopic and open‑surgery group are shown in 
Figures  6–9. All funnel plots were symmetrical and thus 
there was no publication bias.

Risk of bias assessment

Risk of bias was assessed using Harbord test as shown in 
Tables  2–5. Based on the analysis, the meta‑analysis was 
not significantly affected by small studies. Therefore, the 
meta‑analysis could be affected by other factors and not 
small study effect.

Discussion
The success of PD is measured by reduction of catheter-
relatedcomplications.Catheter-related complications 
may result to technical failures which may reduce 
catheter survival and may consequently warrant for 
haemodialysis.[26]

The results of this meta‑analysis show that there was no 
statistically significant difference in dialysate leakages 
between the laparoscopic and open‑surgery PDC placement. 
The results of this study were similar to other meta‑analysis 
which reported no significant difference in dialysate 

Studies identified in
database search (n = 50)

Duplicate studies
removed (n = 20)

Studies evaluated
for inclusion (n = 30)

Articles included in
meta-analysis (n = 15)

Studies excluded:
Studies with unavailable data (n = 4)
Pediatric studies (n = 4)
Non-comparable studies (n = 5)
Non-English studies (n = 2)

Figure 1: Selection strategy for studies to be included in meta‑analysis
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Figure 3: Relative ratio of catheter malfunction between laparoscopic and open‑surgery PDC placement techniques

Overall  (I-squared = 19.6%, p = 0.031)
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Figure 2: Relative ratio of dialysate leakages between laparoscopic and open-surgery PDC placement technique

leakages between the laparoscopic and open‑surgery 
groups.[27,28] A number of articles have been published 
which are concurrent with the findings of the meta‑analysis. 
For instance, a prospective randomized study done by 
Jwo et  al. reported no significant difference in dialysate 

leakage between the laparoscopic and open‑surgery 
group.[1] Similarly a review done by John H. Crabtree 
revealed no differences in the incidences of dialysate 
leakage between open surgery and laparoscopic group.[22] 
However, it is noteworthy to note that dialysate leakage is 
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influenced by other factors such as the time when PD is 
started. Beginning PD immediately after insertion increases 
the risk to occurrence of leakage due to inadequate healing 
of the peritoneum. Additionally, the number of cuffs in a 
catheter has been documented to influence the occurrence 
of leaks, especially for the laparoscopic procedure.[28]

The results of the meta‑analysis are in agreement with 
other meta‑analysis which concluded that there was 
significant difference in catheter malfunction between 
laparoscopic and open‑surgery group.[28] Similarly, other 
studies have reported laparoscopic as a superior catheter 
placement procedure with lower incidences of catheter 
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Figure 4: Relative ratio of peritonitis between laparoscopic and open‑surgery PDC placement techniques
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Figure 5: Relative ratio of exit‑site infection between laparoscopic and open‑surgery PDC placement techniques
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weight  (19.64%) reported higher incidences  (17.5%) in 
the open‑surgery group as compared to the laparoscopic 
group  (0.5%).[22] However based on a study conducted in 
the USA, there was no significance difference in incidences 
of catheter malfunction between the laparoscopic and 
open‑surgery group.[19] The inconsistency among studies 
could be attributed to differences in catheters used in 
different studies.[28] For instance, studies have reported 
that use of coiled catheters tends to reduce incidences of 
catheter malfunction.[29] Additionally, the size of the studies 
may confound the results of the meta‑analysis.

Peritonitis remains a big impediment to the application 
of PD and a contributor to patients going back to 
haemodialysis.[30] Based on the results of the meta‑analysis, 
there was no significant difference in peritonitis between 
the laparoscopic and the open‑surgery group  (P  =  0.349). 
Similarly, based on other meta‑analyses, neither the 
laparoscopic nor the open‑surgery PDC placement was 
superior to the other in terms of peritonitis.[27,31] It is worth 
noting that the results of meta‑analysis could be potentially 
influenced by factors such as application of perioperative 

Figure 6: Funnel plot from all studies comparing dialysate leakage between 
laparoscopic and open‑surgery PDC placement techniques

Figure  7: Funnel plot from all studies comparing catheter malfunction 
between laparoscopic and open‑surgery PDC placement techniques

Figure  8: Funnel plot from all studies comparing peritonitis between 
laparoscopic and open‑surgery PDC placement techniques

Figure 9: Funnel plot from all studies comparing exit‑site infection between 
laparoscopic and open‑surgery PDC placement techniques

Table 2: Harbord test assessing the presence of small study 
effects in 14 studies comparing dialysate leakage between 
laparoscopic and open‑surgery PDC placement procedure
Z/sqrt 
(V)

Coef. Std. err. t P>t 95% Conf. interval

sqrt (V) −1.242677 0.9392929 −1.32 0.210 −3.289221 0.803866
Bias 1.179963 1.094247 1.08 0.302 −1.204196 3.564121
Test of H0: No small‑study effects, P=0.302

Table 3: Harbord test assessing the presence of 
small study effects in 14 studies comparing catheter 
malfunction between laparoscopic and open‑surgery 

PDC placement procedure
Z/sqrt 
(V)

Coef. Std. err. t P>t 95% Conf. interval

sqrt (V) −1.350746 0.9195935 −1.47 0.168 −3.354368 0.652876
Bias 1.083912 1.333848 0.81 0.432 −1.822292 3.990117
Test of H0: No small‑study effects, P=0.432

malfunction as compared to open surgery. For instance, 
the study by Crabtree and Fishman which had the highest 
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antibiotics which has been reported to significantly reduce 
the risk of early development of peritonitis.[32] Additionally, 
studies have documented that there is still no consensus 
on the type of antibiotics to use to prevent occurrence 
of peritonitis as well as when the antibiotics should be 
administered.[28]

Our meta‑analysis suggests that there is no significant 
difference in exit‑site infection between laparoscopic and 
open‑surgery PDC placement (P = 0.834). Based on a study 
which had the highest weight  (34.95%), the incidences of 
exit‑site infection among the open‑surgery and laparoscopic 
group were not significantly different.[19] Furthermore, the 
results of this study were in agreement with a previous 
meta‑analyses.[8,31] Potential confounding factor of 
occurrence of exit‑site infection in the open‑surgery and 
laparoscopic group is the time when PD is started after the 
insertion of a catheter. Some studies recommend immediate 
start of PD after catheter insertion,[20] other studies 
recommend a waiting period of 3–5  days[23] while some 
authors suggest a waiting period of 2 weeks.[12,21,22]

The limitation of the study is that 6 of the 17 studies 
included in the meta‑analysis were non‑randomized. The 
non‑randomized studies could have contributed to bias due 
to uncaptured differences between the groups. Furthermore, 
the estimates generated were not adjusted and hence 
some confounding factors may have impacted negatively 
on the study. Nevertheless, despite the limitations, 
the meta‑analysis provides meaningful information 
regarding complications associated with laparoscopic and 
open‑surgery PDC placement procedures.

Conclusion
The present study shows that there was statistically 
significant difference in catheter malfunction between the 

laparoscopic and open‑surgery group. Furthermore, there 
were no statistically significant differences in dialysate 
leakage, peritonitis and exit‑site infection between the 
laparoscopic and open‑surgery PDC placement procedures.
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