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Abstract

Objectives: To describe the general characteristics and frequency of noninfectious complications in children with
end stage renal disease (ESRD) in chronic peritoneal dialysis. Material and methods: A retrospective case series
study describing noninfectious complications in the population of children, aged between 1 month and 17 years 11
months, with end stage renal disease from the peritoneal dialysis program at Cayetano Heredia Hospital between
2000 and 2007.

Results: We studied 80 children, 41 male and 39 female; 92 catheters were implanted; the average age of the
children was 10.3 years and the largest age group was from 5 to 12 years. The leading cause of end stage renal
disease was primary glomerulopathy. The Tenckhoff two-cuff spiral catheter was the most commonly used catheter;
continuous ambulatory peritoneal dialysis was the most common mode of dialysis; there were 12 catheter
replacements, the most frequent causes being peritonitis and catheter obstruction. The frequency of noninfectious
complications was 40.3%; the three most common complications were ultrafiltration failure (low transporter type),
umbilical hernia, and catheter obstruction.

Conclusions: The frequency of noninfectious complications was 40.3%; the most common complication was

ultrafiltration failure.
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dialysis; Renal insufficiency; Chronic; Tenckhoff catheter

Introduction

Peritoneal dialysis (PD) is the preferred renal replacement therapy
in children with end stage renal disease (ESRD). It has been used for
renal replacement in children since 1978 and has been shown to have a
number of advantages over hemodialysis — above all in children where
the vascular access is difficult, in patients receiving anticoagulants, and
in children without access to a hemodialysis center. PD also achieves
better control of blood pressure, acidemia, and electrolyte balance. As
a result, it is possible to achieve a higher degree of social and school
rehabilitation at lower financial cost [1-6].

As well as advantages, there are also disadvantages, however. These
are complications, which can be classified as infectious or
noninfectious: noninfectious complications include complications
with the surgical technique, catheter malfunction, defects in the
abdominal wall, ultrafiltration failure, and electrolyte and metabolic
complications. Studying and being familiar with these complications is
important, as they imply therapy failure and an increase in financial
costs [7-9].

No studies have been conducted on this subject in Peru. In Latin
America, there have been two studies: one in Chile, describing the
characteristics of the patients and their infectious complications,
without reference to noninfectious complications; and a thesis in
Brazil on surgical complications and related technical aspects. In
addition, there have been a number of other studies in the world

examining complications in general, with little emphasis on
noninfectious complications [10-14].

The objectives of the present study were to describe the
characteristics of the population of children with ESRD in chronic
peritoneal dialysis and the frequency of noninfectious complications
related to surgical technique, catheter malfunction, defects in the
abdominal wall, and failure of ultrafiltration at the Peritoneal Dialysis
Unit of Cayetano Heredia Hospital (CHH), Lima, Peru between 2000
and 2007.

Materials and Methods

A descriptive study was conducted, namely a retrospective case
series study of the population of children with ESRD undergoing
chronic peritoneal dialysis therapy at CHH between January 2000 and
December 2007.

The criteria of inclusion were as follows: (1) children with a
diagnosis of ESRD requiring chronic peritoneal dialysis; (2) age over 1
month and less than 18 vyears; (3) peritoneal dialysis catheter
placement at CHH.

Exclusion criteria were (1) children with ESRD in peritoneal dialysis
referred from other hospitals; (2) placement of catheters without
standardized techniques; (3) incomplete follow-up reports from the
peritoneal dialysis unit.

Regarding placement of the PD catheter, for all children the
catheter was put in place following the recommendations of the
European Committee of the International Society for Elective Chronic
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Peritoneal Dialysis in Pediatric Patients (34): type of surgery,
minilaparotomy; general anesthesia; paramedian line catheter entry
site, directing it downward and to the middle, with partial
omentectomy. The procedure was performed by a pediatric surgeon;
the interval between the placement of the catheter and the onset of
dialysis was two weeks.

The instrument of data collection was previously elaborated; the
source of information was the medical records from CHH and the
patient’s follow-up sheets at the Peritoneal Dialysis

Unit from the Support Services of Cayetano Heredia Peruvian
University. We performed descriptive analysis means median and
standard deviation to analyze the continued variables. The statistical
program used was STATA version 11.

The general variables that allowed us to learn the most important
characteristics of the population were: age upon entering peritoneal
dialysis therapy, sex, primary diagnosis of ESRD, DP catheter,
replacement of DP catheter, number of replacements of catheter, and
omentectomy at the beginning of peritoneal dialysis.

The operational definition of variables and risk factors of
noninfectious complications, excluding metabolic and electrolyte
complications, was classified by reviewing the bibliographies in the
following publications [8,9,15].

Noninfectious complications related to surgical technique:

- Hemoperitoneum: Presence of blood in the peritoneal fluid.
Causes: injury of blood vessels when placing the catheter, coagulation
disorders, sclerosing peritonitis, splenic rupture.

- Chyloperitoneum: Appearance of milky turbid liquid with normal
cell counts in the absence of peritonitis due to the presence of
triglyceride rich chylomicrons. Causes: microtrauma of lymphatic
vessels when inserting the catheter [16], malignant neoplasm [17],
cirrhosis, chronic pancreatitis [18], systemic amyloidosis [19],
lymphatic obstruction due to fibrous adhesions caused by tuberculosis,
[20] and the use of dihydropyridine calcium antagonists [21].

- External cuff extrusion: Appearance of external cuff through the
outlet port.

- Extrusion of the catheter: Presence of the catheter through the
outlet port.

- Abdominal wall hematoma

Noninfectious complications of catheter dysfunction:

- Abdominal hernias: The protrusion of an organ or tissue outside
the abdominal cavity.

Risk factors: history of prior abdominal surgery, polycystic kidney
disease [22,23], persistence of the vaginal process [24], male and aged
less than six months [25]. Types by location: umbilical, inguinal and
incisional.

- Leakage of dialysate: Leakage of dialysate outside the abdominal
cavity through different areas of weakness of the abdominal cavity,
including the hydrothorax.

Noninfectious complications due to ultrafiltration failure:

- Ultrafiltration failure: The most accepted definition is a UF
(ultrafiltration) less than 400 ml with an exchange of 3.86% glucose

and a dwell time of 4 h [26]. It is classified according to the estimation
of transport of small molecular weight solutes in:

« High Transporters: Low volume of drainage and high transport of
solutes (UF failure type I): patients with UF less than 400 ml at 4 hours
and a dialysate ratio plasma (d/p) of creatinine greater than 0.81.

o Low transporters: Low volume of drainage and low peritoneal
transport (UF failure type II): patients with UF less than 400 ml at 4
hours and a d/p of creatinine greater than 0.49.

o Low volume of drainage with medium-low or medium-high
transport

Results

The population of children with ESRD in peritoneal dialysis was 80:
41 male and 39 female. The average age of entry to peritoneal dialysis
was 10.3 years, with the lowest age 7 months and the highest age 16
years 6 months. Regarding the distribution by age group, it was found
that school children and adolescents accounted for 85% of all patients
in PD (Table 1).

Age group Frequency Percentage
Less than 2 years 4 5%

2 to 5 years 8 10%

5to 12 years 35 43.7%
Older than 12 years 33 41.3%
Total 80 100%

Table 1: Distribution of the 80 children on chronic peritoneal dialysis
by age group

The most frequently used peritoneal dialysis modality was CAPD
(continuous ambulatory peritoneal dialysis) in 67 children (83.8%).

The most common primary diagnosis of ESRD were the primary
glomerulopathies and obstructive uropathies (Table 2).

Type of nephropathy Frequency Percentage
Primary glomerulopathy 39 48,8%
Obstructive uropathy 22 27.5%
Secondary glomerulopathy 9 11.2%
Congenital: hypoplasia or renal dysplasia 8 10%
Hereditary 2 2.5%

Total 80 100%

Table 2: Common causes of ESRD resulting in chronic peritoneal
dialysis in the population of 80 children at Cayetano Heredia National
Hospital

Regarding the type of catheter used, the three most common were
the Tenckhoff two-cuff spiral catheter, the Tenckhoff two-cuff straight
catheter, and the Tenckhoff one-cuff spiral catheter (Table 3).

Eleven children required catheter replacement: a single replacement
was performed on 10 children and two replacements were performed
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on one child. The most frequent reasons for replacement were |y afitration failure, high transporter type | 1 3.1%
infectious complications such as peritonitis, and noninfectious
complications such as catheter obstruction (Table 4). Migration of the catheter 1 3.1%
Type of PD catheter Frequency Percentage Total 32 100%
Tenckhoff spiral catheter 56 60.9% Table 5: Frequency of non-infectious complications in the population
Tenckhoff | two-cuff straight catheter 21 22.8% of 80 children with ESRD on peritoneal dialysis
Tenckhoff | one-cuff spiral catheter 14 15.2% The study found as follows: of eight patients that presented
Tenckhoff  straiaht cathet ] 119 abdominal hernia after the introduction of the catheter, three (37.5%)
enckholl | one-cull straight catheter o had a history of abdominal surgery; of three children who presented
Goose-neck catheter 0 0% leakage of dialysate, two (66.7%) had had prior abdominal surgery; of
seven children who presented ultrafiltration failure, seven (100%) had
Total 92 100% a history of peritonitis; of eight children who presented abdominal
ry of p g p

Table 3: Type of peritoneal dialysis catheter inserted in 80 children
with ESRD

Causes of catheter replacement Frequency Percentage
Peritonitis 5 41.7%
Peritonitis candida 2 16.7%
Catheter obstruction 2 16.7%
Catheter migration 1 8.3%
Membrane failure 1 8.3%

Other 1 8.3%

Total 12 100%

Table 4: Causes of catheter replacement in 80 children with ESRD on
peritoneal dialysis

In our study over a period of 1968 months follow 92 catheters of
chronic peritoneal dialysis were placed, the frequency of noninfectious
complications was 40.3% of children [13]. The incidence was one
complication each dialysis every 61.5 months.

The most common noninfectious complications were failure of
ultrafiltration (low transporter type), umbilical hernia, catheter
obstruction, hemoperitoneum, extrusion of the external catheter cuff,
inguinal hernia, leakage of dialysate, abdominal wall hematoma and
failure of ultrafiltration (high transporter type), and migration of the
catheter (Table 5).

hernia, eight suffered from malnutrition and their albumin value was
less than 3.5 mg/dL; of four children that presented outer cuff
extrusion, three (75%) had a Tenckhoff two-cuff straight catheter.
Finally, it was found that of 73 children who had no obstruction of the
PD catheter, 71 (97.3%) had had a partial omentectomy (Table 5).

Discussion

Cayetano Heredia National Hospital is the only treatment center in
Peru for chronic peritoneal dialysis where children with ESRD receive
treatment through the Integral Insurance of Health (SIS) of the
Ministry of Health.

In the study period of eight years, the population of children was 80.
The average age at entry to PD was 10.3 years, which is similar to ages
reported by a number of other studies: 8.2 years in Chile, 9 years in the
USA, and 9.1 years in Turkey [11,15].

The present study reports the causes of ESRD in children receiving
peritoneal dialysis and found that primary glomerulopathies was the
most common. The study by Macchini et al. [10] reports the same
finding, while in other studies obstructive uropathy and renal
dysplasia predominate.

We found that the most frequent dialysis modality was chronic
ambulatory peritoneal dialysis, as in other studies. These findings are
similar to a Latin American study [13].

The Tenckhoff two-cuff spiral catheter was the most widely used,
omentectomy was performed in 95% of patients, and the interval
between the placement of the catheter and the beginning of PD was
two weeks.

The causes of catheter replacement were infections, above all
peritonitis and obstruction, as reported by other studies [10,12,15].

The frequency of noninfectious complications was 40.3% in 80
children over a period of eight years. This frequency is similar to that
found in two Italian studies: Manchini et al. [10] report a frequency of
41% in 78 children over 17 years (1986-2002), and Rinaldi et al. [12]
report a frequency of 33% in 363 children over 15 years (1986-2000).
The latter study has more patients as it is based on the Italian registry
of children with chronic peritoneal dialysis.

The opposite was found in a study from Brazil, where the frequency
of non-infectious complications was 93%. The most frequent
complications in the Brazilian study were failure of ultrafiltration,
umbilical hernia, and obstruction; in others obstruction was also a

Noninfectious complication Frequency Percentage
Ultrafiltration failure, low transporter type | 6 18.8%
Umbilical hernia 5 15.6%
Obstruction of the PD catheter 5 15.6%
Hemoperitoneum 4 12.5%
Extrusion of the external cuff 4 12.5%
Inguinal hernia 3 9.4%
Leakage of dialysate 2 6.3%
Abdominal wall hematoma 1 3.1%
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frequent complication, but not failure of ultrafiltration or umbilical
hernia [10,27].

In our study, we found that some complications, such as abdominal
hernia and leakage of dialysate, could be related to a history of
abdominal surgery. Malnutrition and low serum albumin would relate
to the presence of abdominal hernias. Ultrafiltration failure could be
linked to a history of peritonitis; in the same manner, there might also
be a relation between extrusions of the external cuff and the type of
catheter used, such as the Tenckhoff two-cuff straight catheter [28-33].
Partial omentectomy at the time of putting the catheter in place could
help prevent

obstruction, as already described in the literature: Macchini et al.
[10], for example, found an association between omentectomy and no
obstruction of the catheter (p<0.02).

Therefore, we can conclude that the characteristics of pediatric
patients and their noninfectious complications related to chronic
peritoneal dialysis therapy in this series, excluding metabolic
complications and electrolytes, are similar to those of other studies.
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