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Outcomes of Nephrologist-Inserted
Peritoneal Catheters in Indigenous
Patients from Far North Queensland

In Australia, most Aboriginaland Torres Strait Islander
(ATSI) patients reside away from city centers. Therefore,
for those patients, peritoneal dialysis (PD) is often a
preferred modality of treatment for end-stage kidney
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disease (ESKD). Arecentanalysis of the ANZDATA Registry
revealed that, of theindigenous patientsinitiated on PD,
agreater proportion lived in remote locations (79%) than
in regional (9%) or metropolitan (8%) areas (1).

Far North Queensland is the northernmost part of
the Australian state of Queensland. The region stretches
from the city of Cairns to the Torres Strait and covers an
area of 27 3147 km? (2). The provision of renal services is
administered by Cairns Base Hospital (Figure 1). Before
2003, the process of securing PD access involved travel
to thatfacility, coordination with surgeons and anesthe-
tists, and organization of a hospital bed and an operating
theatre session. Those logistical constraints can affect
the timely insertion of the PD catheter, a critical part
of a successful PD program that can be influenced by
interventional nephrologists (3).

In January 2003, the model of PD care was modified
to achieve a considerable degree of ownership by the
nephrology team. The model requires insertion of a PD
catheter [Y-Tec peritoneoscope (Medigroup, Naperville,
IL, USA) technique] by a nephrologist or advanced
nephrology trainee (in the 2nd- or 3rd-year fellowship
program); location of a procedure room adjacent to the
PD training facility; involvement of a PD nurse as an
assistant during the procedure and subsequent recovery
ofthe patient; provision of hostelaccommodation within
walking distance of the hospital for patients and their
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Figure 1 — Area map of Far North Queensland, Australia.

663

For permission to reprint multiple copies or to order presentation-ready copies
for distribution, contact Multimed Inc. at marketing@multi-med.com


mailto:jaime.uribarri@mssm.edu
heather
Text Box


SHORT REPORTS

carers for the duration of PD training; an indigenous liai-
son officer to coordinate with home and community care
agencies to facilitate provision of a table, fly screens,
air conditioning, electrical outlet, and so on; a home
visit by the PD nurse on 3 occasions during the first year
(1 week after the patient’s return to the community, and
at 6 months and 12 months) and provision of education
and unit protocols to the health workers in the primary
health care units; and review by a nephrologist 4 times
annually, either in-center or during outreach visits to
remote communities.

The aim of the present study was to describe the
outcome of the new model in relation to the timing of
catheter placement, early procedural complications,
and catheter survival in ATSI patients with ESKD from
Far North Queensland, Australia.

METHODS

This retrospective study was conducted at the renal
unit, Cairns Base Hospital, Cairns, Australia. Data were
collected on all ATSI patients having catheter implanta-
tion using the Y-Tec peritoneoscopic technique between
1January 2003 and 31 July 2010.

Medical charts of all identified patients were indi-
vidually reviewed. The recorded baseline data included
demographics; primary renal disease; late referral (that
is, commencement of PD within 30 days of first review by
anephrologist); catheter-related information, including
insertion dates, commencement of PD, and early compli-
cations (PD peritonitis, leaks, and catheter malfunction
occurring within 30 days of catheter insertion); period
from catheter insertion to relocation to residence; and
distance to residence. Catheter survival was defined as
the time between insertion and removal of the catheter.
Ifthe patient received a replacement catheter, the second
catheter was analyzed as a secondary event. Theimplan-
tation technique did not change. The study was approved
by the hospital ethics committee.

The patients were provided with culturally appropriate
education about PD, often with the help of an indig-
enous health worker or liaison officer using written or
pictorialaids. Informed consent was obtained before the
procedure. Bowel preparation was used 12 - 24 hours
before catheter insertion. Patients were given a topi-
cal antibacterial solution (Microshield T Triclosan Skin
Cleanser: Johnson and Johnson Medical, North Ryde,
Australia) to be applied on the entire abdominalwall the
night before and the morning of the procedure. Patients
received a prophylacticantibiotic (intravenous vancomy-
cin or cephazolin) 1 hour before the procedure and an
oral anxiolytic agent (diazepam 5 - 10 mg) 30 minutes
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before the procedure. Intravenous conscious sedation
with midazolam and fentanyl was used if needed for
patient comfort. However, all patients were kept alert
to control their own respiratory pattern and to cooper-
ate with requests to tense their abdominal musculature
when required.

The standard technique for catheter implantation
using a Y-Tec peritoneoscope was followed as described
in the literature (4). Catheter implantation was per-
formed by a staff nephrologist (MM) between 2003 and
2007. Subsequently, supervised catheter implantation
was undertaken by the nephrology registrars (JK, RB)
during their 2nd- or 3rd-year training; those individuals
later joined the unit as staff nephrologists. In 2008, to
minimize the risk of bowel trauma, a minor procedural
modification was made, in which a Veress needle and air
insufflation of the peritoneal cavity were applied before
insertion of a preassembled trocar and quill sheath (5).

Statistical Analysis: Results are expressed as frequen-
cies and percentages, mean * standard deviation, or
median with 25th - 75th percentile, as appropriate. A
Kaplan-Meier curve was used to assess catheter survival
censored for spontaneous recovery of renal function,
transplantation, and death. Multivariate logistic regres-
sion analysis was performed to identify predictors of early
complications (for example, primary catheter malfunc-
tion). Sex, presence of diabetes mellitus, body mass
index (BMI), late referral, and age at the time of catheter
insertion were included in the model as covariates. Any
p values less than 0.05 were considered statistically sig-
nificant. Data were analyzed using the software package
PASW Statistics for Windows (release 18.0: SPSS, North
Sydney, Australia).

RESULTS

Table 1 shows that 92 catheters were inserted in
75 patients. Mean age was 52 years, and diabetic
nephropathy was the most common cause of renal
failure (73.3%). Median time from referral to catheter
insertion was 10 days (interquartile range: 10 - 11
days). Mean BMI was 28.25 + 6.4 kg/m?. Late referral to
nephrology occurred in 36 patients (48%). The catheters
used included the swan-neck straight (20.7%), straight
(29.3%), and coiled (50.0%) types. Mostinsertions were
day procedures (55.4%). Median time from insertion to
PD commencement was 10 days (interquartile range:
2 - 11 days). Of the 92 catheters, 21 (22.8%) were able
to be used for PD soon after insertion. The residential
location of 60% of the patients was more than 200 km
from the treatment facility.

This single copy is for your personal, non-commercial use only.

For permission to reprint multiple copies or to order presentation-ready copies
for distribution, contact Multimed Inc. at marketing@multi-med.com



PDI SEPTEMBER 2014 - VOL. 34, NO. 6

TABLE 1
Baseline Characteristics of Patients and Catheters
Variable Value
Patients (n) 75
Mean age 51.949.4
Mean body mass index 28.25+6.4
Cause of ESKD [n (%)]
Diabetic nephropathy 55 (73.3)
Glomerulonephritis 10 (13.3)
Hypertension 1(1.3)
Unknown 9(12.0)
Late referral [1n (%)] 36 (48)
Residential location
(range: 10-860 km)
<200 km 37 (40.2)
>200 km 55 (59.8)
>500 km 42 (45.7)
Catheter insertions (n) 92
Catheter type [ (%)]
Swan neck 19 (20.7)
Straight 27 (29.3)
Curled 46 (50.0)
Day procedure [n (%)] 51 (55.4)
Time to PD start (days)
Median 10
Interquartile range 10-11
Dialysis on insertion day [ (%)] 21(22.8)

ESKD = end-stage kidney disease; PD = peritoneal dialysis.

Table 2 shows that early complications occurred in
23.9% of catheters, including leaks (3.3%), exit-site
infection (2.2%), peritonitis (3.3%), pericatheter bleed-
ing (1.1%), and primary catheter malfunction (14.1%).
Ofthe 13 catheters with primary malfunction, the causes
were catheter migration (6 catheters), poor drainage (5
catheters), and extraperitoneal placement (2 catheters).
Those catheters were removed and reinserted using the
Y-Tec peritoneoscopic technique.

Table 3 lists reasons for the removal of an additional
27 catheters (after exclusions for transplantation and
patient death with a functioning catheter). Those reasons
were recurrent peritonitis (20 patients), scrotal leakage
(1 patient), migration (4 patients), and omental wrap
(2 patients). Primary catheter malfunction was not sig-
nificantly predicted by a patient’s diabetes status [odds
ratio (OR): 0.93; 95% confidence interval (CI): 0.14 to
6.08; p=0.9], BMI (OR: 1.08; 95% CI: 0.96 t0 1.20; p =
0.9), age (OR: 0.99; 95% CI: 0.90 to 1.08; p = 0.8), sex
(OR: 0.98; 95% CI: 0.19 to 5.05; p = 0.9), late referral
(OR: 3.14; 95% CI: 0.63 to 15.73; p = 0.2), or hospital
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TABLE 2
Early Catheter Complications
Catheters
Complication [n (%)]
Early complication 9(9.8)
Leak 3
Exit-site infection 2
Peritonitis 3
Pericatheter bleed 1
Primary malfunction 13 (14.1)
Migration 6
Poor drainage 5
Extraperitoneal placement 2

TABLE 3
Reasons for Catheter Removal® in 40 Patients
Catheters
Reason [n (%)]
Primary malfunction 13 (32.5)
Infection 20 (50)
Late leak 1(2.5)
Migration 4(10.0)
Omental wrap 2(5.0)

2 All catheters reinserted using the Y-Tec peritoneoscopic
technique.

admission for catheterinsertion (OR: 0.65; 95% CI: 0.14
t0 3.11; p=0.6).

Figure 2 shows that the 12-month catheter survival
was 79.2% and that the median technique survival was
23.3 months (95% CI: 8.7 to 38.5 months), censored for
transplantation and death. Most of the patients (67 of
75, or 89%) were treated with automated PD.

DISCUSSION

TheInternational Society for Peritoneal Dialysis clini-
cal practice guidelines for peritoneal access recommend
having a center-specific dedicated team involved in the
implantation and care of the catheter (6). The team
should ideally consist of nephrologists, surgeons, and
nurses. However, notall dialysis centers have a committed
surgical team with a keeninterestin peritoneal catheter
placement (7). In that context, acquisition of catheter
insertion skills by nephrologists makes intuitive sense.
A large body of evidence suggests that, in the hands of
an experienced nephrologist, a minimally invasive and
safe technique such as the percutaneous Seldinger (8),
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Figure 2 — Kaplan-Meier curve demonstrating overall catheter
survival in patients after Y-Tec peritoneoscopic insertion.
Median catheter survival was 23.6 months.

fluoroscopically guided (9), or Y-Tec peritoneoscopic
method (10) resultsin short-term and long-term catheter
outcomes comparable to those with traditional surgery.
Major advantages of those techniques are minimal lead
time and lack of reliance on external specialties.

The relevance of the foregoing advantages is under-
stated considering the burden of ESKD and the geographic
isolation experienced by ATSI patients. Nearly 46% of our
study population had to travelin excess of 500 km to the
specialist facility, and the residential locales for almost
all the patients were accessible by air travel only. No
public transport to those areas is available by road, and
roads are, in any case, are often inaccessible during the
tropical wet season. Having the composition of the PD
team and the procedural facility within the nephrology
domain allowed for the implantation of PD catheters in
atimely fashion (median: 10 days). Most patients (55%)
could be returned to hostel accommodation or to the
care of relatives in town after a satisfactory observation
period of 4 hours post-procedure. In a study involving
the Y-Tec implantation technique in a predominantly
white population from a regional town in Australia, the
average stay was 1.1 days (11).

The proximity of hostelaccommodation to the PD unit
allowed for close supervision and follow-up by the PD
nurse, such that median time to commencement of PD
training was 10 days (interquartile range: 10 - 11 days).
Because of an established rapport and communication
channel with remote primary health care facilities, a
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home care agency, and dialysis vendors (to ensure the
presence of stocks of PD fluid and consumables ahead
of the intended date of the patient’s return home), 45
patients (60%) were able to return to their place of resi-
dencein an average of 33.9 £ 5.9 days.

Because of the limited dissection of the anterior
abdominalwall, peritoneoscopicimplantation permitted
immediate PD startwith 21 catheters (22.8%), 1 of which
had pericatheter leakage. The rates of early complication
such as leaks (3.3%), exit-siteinfection (2.2%), and peri-
tonitis (3.3%) encountered in the present study compare
favorably with the results of the peritoneoscopic tech-
niquein the randomized controlled trial of Gadallah et al.
(12). However, primary catheter malfunction occurred
in 13 of the catheters (14.1%) implanted in our cohort,
which is almost double the 7.9% reported by Gadallah
et al. (12). Despite successful treatment of constipation
and normal catheter placement (determined by com-
puted tomographyimaging of abdomen), we were unable
to determine the cause of poor drainage. We surmised
that kinks might be responsible. We did not attempt
catheter manipulation; the catheters were removed and
replaced with new catheters in one procedure.

We attempted catheter insertion in all dialysis-naive
patients regardless of BMI, abdominal apron, or previ-
ous abdominal surgery. Nearly 50% of our cohort were
either overweight (BMI: 25 - 29.9 kg/m?) or obese (BMI:
>30 kg/m?). A multivariate logistic regression analysis
showed that primary catheter malfunction could not
be predicted from BMI. That finding can perhaps be
attributed to the shortcomings of BMI as a measure of
central adiposity, which is often better represented by
waist-to-hip ratio. Itis therefore still possible that those
factors could have played a role. Indeed, customization
of catheter selection and measurement of anthropomet-
rics have been shown toimprove outcomes of peritoneal
access (13). The importance to indigenous patients of
proximity to family and community support often plays
a crucial role in their attitudes toward ESKD treatment
options (14,15). In our experience, it is not uncommon
for ATSI patients to decline in-center hemodialysis, a
reflection of an overpowering desire to remain in their
community. That choice is likely to limit the process of
patient selection for the procedure.

Peritoneal infection (50%) was the leading cause of
catheter removal contributing to technique failure. The
ANZDATA Registry recently reported a 78% risk of perito-
nitis in Australian indigenous PD patients independent
of demographic and comorbidity factors—perhaps a
result of suboptimal personal and community cleanli-
ness coupled with overcrowding and nonfunctional basic
housing infrastructure (1).
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Our 12-month catheter survival of 79.2% was simi-
lar to that reported in the literature (7,12). More than
90% of all PD catheters in our unit are inserted by
a nephrologist.

CONCLUSIONS

Inindigenous patients with ESKD, a close-knit model
of PD delivery, with componentsincluding nephrologist-
inserted catheters andintegralinvolvement of PD nurses,
can facilitate the provision of timely, safe, and efficient
PD access, despite limitations of geographic remoteness.
The incorporation of local health practitioners, indig-
enous allied health workers, and regular home visits by
PD staff can also help to maintain therapy and prevent
social dislocation.
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