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Abstract

Objectives: This study aimed to investigate the surgical complications of this technique of peritoneal dialysis catheter insertion in Imam
Khomeini and Golestan hospitals in Ahvaz, southwest of Iran, in the period between 2007 and 2019.

Methods: In this retrospective cross-sectional analytic-descriptive study, we examined end-stage renal disease (ESRD) patients who
underwent laparoscopic peritoneal dialysis catheter insertion between 2007 and 2019. Patients' records and follow-up information
recorded in the hospital dialysis unit were reviewed and early infectious and mechanical complications of peritoneal dialysis catheter
insertion were analyzed.

Results: In this study, 290 patients (144 males and 138 females) with ESRD who have a mean age of 46 + 19.7 years (1-90 years) were
recruited, of whom 8 patients were excluded due to incomplete information in their records, and 68 patients (24.1%) had an early
complication of surgery. Surgical complications included: Catheter exit-site infections in 20 patients (7.1%), peritonitis in 18 patients (6.4%),
catheter exit-site leakage in 17 patients (6%), catheter occlusion without migration in 16 patients (5.7%), catheter migration in 7 patients
(2.5%), and hemoperitoneum in 7 patients (2.5%).

Conclusion: Due to the low complications of laparoscopic surgery in the insertion of a peritoneal dialysis catheter, this technique is
recommended as a safe surgical procedure with low complications.
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Introduction

There are several treatment methods for patients with kidney
failure. These methods include hemodialysis, peritoneal dial-
ysis, and kidney transplantation. Due to the limitations of
hemodialysis and its complications such as the high preva-
lence of cardiovascular disease and hypertension, peritoneal
dialysis has become more important. Peritoneal dialysis has
been used to treat end-stage renal disease (ESRD) since 1976.
This method has been used in Iran since 1995 as a kidney
replacement therapy (KRT) along with other methods (hemo-
dialysis and kidney transplantation), but the rate of its use has
been much lower compared with hemodialysis. Various
studies have shown that compared with hemodialysis, contin-
uous ambulatory peritoneal dialysis (CAPD) provides a better
quality of life for patients.

In peritoneal dialysis, an appropriate catheter is placed
inside the peritoneal cavity. This catheter can be introduced to
the patient’s body by open surgery, through the skin, or by lap-
aroscopy. Due to the complications of open surgery, today lap-
aroscopic surgery for peritoneal dialysis catheter insertion has
won great popularity owing to fewer complications compared
with open surgery. However, the laparoscopic procedure has
limited complications." In this study, we tried to investigate the
complications of peritoneal dialysis catheter insertion surgery
in Imam Khomeini and Golestan hospitals in Ahvaz, south-
west of Iran in the period between 2007 and 2019.

Methods

This is a cross-sectional analytic-descriptive and retrospective
study conducted in 2020 after obtaining approval from the
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Ethics Committee of Ahvaz Jundishapur University of Med-
ical Sciences (AJUMS). The study population included
patients with end-stage renal disease who underwent laparo-
scopic peritoneal catheter (standard double cuffed straight
Tenckhoff catheter) insertion performed by two experienced
surgeons in Imam Khomeini and Golestan hospitals in Ahvaz
between 2007 and 2019. As pre-operation care, patients were
admitted to the general surgery ward and were then evaluated
24 hours before the scheduled time of surgery. Afterwards,
under general anesthesia, pneumoperitoneum was achieved
with a 10-mm Hasson port through a vertical umbilical inci-
sion, and two 5-mm ports were placed for diagnostic laparos-
copy and instrumentation. The peritoneal dialysis catheter
was inserted so that the distal cuff was placed preperitoneally,
with the catheter tip in the rectovesical pouch. Care was taken
to ensure that the catheter followed a smooth curve to exit the
abdomen in a lateral and downward direction. Also, for
post-operation care, we observed patients for 24 hours, and in
case there were no problems, they were discharged. Their
dialysis was performed under the supervision of the perito-
neal dialysis unit of Imam Khomeini Hospital in Ahvaz. The
exclusion criterion of this study was incomplete patient record
information.

All patient files between 2007 and 2019 were reviewed
and written reports of the peritoneal dialysis unit of Imam
Khomeini Hospital of Ahvaz were collected. Demographic
information of patients included age and sex. In this study, the
complications of laparoscopic insertion of peritoneal dialysis
catheters were studied in Imam Khomeini and Golestan hos-
pitals of Ahvaz. This study included early mechanical and
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infectious complications (the first 30 days) and included cath-
eter migration and removal, catheter occlusion, catheter
leakage, bleeding and peritonitis, and catheter exit-site
infection.

Statistical Analysis

In the present study, data analysis was performed using SPSS
ver. 23. Descriptive analysis of quantitative data involved cen-
tral indices of mean and median as well as indices of variance
dispersion, standard deviation and frequency tables.

Results

Laparoscopic catheterization had been performed on 290
patients from 2007 to 2019. Eight patients (5 females, 3 males)
were excluded from the study due to incomplete information
in their records. The patients included 144 males and 138
females, and the mean age of patients was 46 + 19.7 years (age
range between 1 and 90 years). Mortality and intraoperative
complications were not seen in any of the patients. Out of the
282 patients, 214 patients (75.9%), including 104 males and
110 females, did not have any complications, while the rest
experienced at least one complication.

From among the patients investigated, 20 patients (7.1%)
had peritoneal dialysis catheter exit-site infection, including
8 males and 12 females. Peritonitis was observed in 18 patients
(6.4%), including 13 males and 5 females. The dialysis catheter
of 4 patients was removed due to peritonitis. Among 18
patients with peritonitis, 10 patients had peritonitis with neg-
ative culture and were treated with antibiotics administered
intraperitoneally. Four patients also developed peritonitis with
Pseudomonas who were treated with intraperitoneal antibi-
otics. Three patients also developed peritonitis with Entero-
bacteriaceae culture, in one of whom peritoneal dialysis
catheter was removed. Only one patient had peritonitis with
hemolytic streptococcus culture, who was treated with intra-
peritoneal antibiotics, and finally, the catheter was removed.

Seventeen patients (6%) had leakage of exit-site of the
peritoneal catheter, of whom 10 were male and 7 were female.
We observed that the catheter occlusion without catheter
migration occurred in 16 patients (5.7%), of whom 9 were
male and 7 was female and underwent catheter removal. Seven
patients (2.5%) had peritoneal dialysis catheter migration, all
of whom were male. Finally, 7 patients (2.5%) had hemoperi-
toneum, of whom 4 were male and 3 were female.

Thus, in general, the most frequent early complication of
peritoneal dialysis catheter insertion was a mechanical com-
plication as opposed to infectious complications (16.7% vs.
13.5%). The most common early mechanical complication was
catheter leakage (6%). Early infectious complications were
exit-site catheter infection (7.1%) and peritonitis (6.4%)
(Figure 1).

In the present study, 75.9 % of the patients had no compli-
cations, while others had at least one complication (Table 1).

The results demonstrated that there was a significant asso-
ciation between catheter migration and gender (Table 2).

Discussion

The present study was a cross-sectional, retrospective,
analytic-descriptive study that examined the prevalence of
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Fig. 1 Frequency of early complications of peritoneal dialysis
catheter insertion. A: Peritonitis after catheter insertion B: Cath-
eter exit-site infection C: Catheter migration D: Catheter occlusion
without migration E: Intra-abdominal bleeding around the cathe-
ter F: Leakage of intra-abdominal fluid around the catheter.
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Table 1. Frequency of early complications of peritoneal
dialysis catheter insertion

Complication Frequency  Percent Wil LTI
percent percent
0 214 759 759 759
1 55 19.5 19.5 954
2 11 39 39 99.3
3 2 0.7 0.7 100
Total 282 100 100
Table 2. Complications and gender
Complications Male(n) Female (n)
Early peritonitis 13 5 0.052
Exit-site infection 8 12 0.214
Catheter migration 7 0 0.008"
Catheter occlusion 9 7 0434
without migration
Hemoperitoneum 4 3 0.524
Leakage of fluid 10 7 0342

complications of laparoscopic peritoneal dialysis catheter sur-
gery in ESRD patients in the first 30 days after surgery. In this
study, overall, 24.1% of the patients experienced at least one
early complication, which is in line with other studies which
have reported the rate of such complications to be between
15% and 37.8%.”* By contrast, in Garcia-Cruz et al., none of
the patients who underwent laparoscopic peritoneal dialysis
catheterization suffered from an early complication of perito-
neal dialysis catheter insertion.” The most frequent early com-
plication of peritoneal dialysis catheter insertion in our study
was mechanical complication (16.7%). The most common
early mechanical complication was catheter leakage (6%).
Early infectious complications were catheter exit-site infection
(7.1%) and peritonitis (6.4%).

While most of the similar studies have compared the sur-
gical complications of the two surgical methods of peritoneal
dialysis catheter insertion surgery,”'” there was no room for
discussion regarding comparison of surgical methods since
the only peritoneal dialysis catheter insertion method in our
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centers was the laparoscopic method. This method is more
popular than open surgery method. One of the most impor-
tant reasons for this is the lower damage in this technique of
catheter insertion due to the proper view of the peritoneal
cavity. As a result, there will be no complications such as per-
foration of the intestine or improper catheter placement,”'""
which were not observed in our study either.

One of the most important complications of catheter
placement is infection, which is one of the main causes of
catheter removal according to different studies. In the present
study, the prevalence of catheter exit-site infection and that of
peritonitis were 7.1% and 6.4%, respectively, and the catheter
of 4 patients was removed due to peritonitis. In this respect,
Ashegh et al. reported that the most common early complica-
tions in their study were infectious complications and perito-
nitis, and that the catheter of 2 patients was removed due to
peritonitis. Other studies have reported the rate of exit-site
infection to be between 1.2% to 10%."*'>'* Moreover, Keshvari
et al. showed that the most common complication of perito-
neal dialysis catheter insertion through open surgery was
infectious complications, the most frequent of which was peri-
tonitis.” In comparison to open surgery, the incidence of
infection is fewer in laparoscopic surgery, which might be due
to the use of antibiotics before catheter placement, proper edu-
cation of patients, and small surgical incision sites which can
also reduce the risk of infection.

Displacement and migration of the catheter from the
pelvis to other parts of the abdomen is another complication
of catheter insertion which was seen in 2.5% of the patients,
but it was found to be between 4 and 15% in other studies."*"*
This may be due to the use of a laparoscope to properly insert
the catheter in place, in addition to other factors including the
use of a low volume of dialysis fluid, the use of heparin after
catheter placement, the low-volume changes in the first two
weeks after catheterization, and the use of laxatives in patients
to avoid constipation regardless of the type of surgical
technique.”**

Rate of fluid leakage from the catheter was 6% in our
study, while it was reported to be between 1 and 17% in other
studies.®'"'*'” Of course, one study reported that none of their
patients had fluid leakage.' In Manouras et al., the prevalence
of mechanical complications was 15.3%, and the main compli-
cation was related to early leakage (6%),” which is consistent
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with our study where the prevalence of mechanical complica-
tions was 16.7% and the major mechanical complication was
catheter leakage with a rate of 6%. The cause of less leakage in
laparoscopic technique is the use of the appropriate laparo-
scopic technique with direct vision and less damage to the
abdominal wall.

Another complication which was observed in our study
was bleeding. This might be due to additional procedures per-
formed in laparoscopic technique, such as the process of punc-
turing the abdominal wall by Trocar and suturing PD catheter
to the abdominal cavity or peritoneum in laparoscopic sur-
gery, fixation suture of the omentum, selective liver biopsy,
and inguinal hernioplasties.'*** Moreover, coagulation disor-
ders may also cause bleeding.

As we stated earlier, the only peritoneal dialysis catheter
insertion method in our centers was the laparoscopic tech-
nique, so we could not compare surgical complications in
open versus laparoscopic methods. Since the period of our
study involved 12 years, the records of some patients were
incomplete, and information about comorbidities, BMI, etc.
was not available.

Therefore more studies to evaluate the association
between early complications of the laparoscopic insertion of
peritoneal dialysis catheter and factors like comorbidities,
BMI, and factors which can affect surgical complications are
recommended. Also, we suggest that another study be con-
ducted dealing exclusively with the late complications of the
laparoscopic insertion of peritoneal dialysis catheter.

Conclusion

Considering that overall mechanical complications were more
common than infectious complications in the present study,
care must be exercised when using a peritoneal dialysis cath-
eter. With a team consisting of experienced nephrologists,
experienced surgeons, and well-trained nurses, along with
appropriate patient education, the laparoscopic technique can
be introduced as a reliable, safe, and uncomplicated method
for inserting peritoneal dialysis catheters.
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