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ABSTRACT

Introduction:  Peritoneal dialysis (PD) is still
underutilized despite being known as the most
cost-effective dialysis modality. Until recently, our
Tenckhoff catheter insertion requires the expertise of
surgeon, anaesthetist, operating theater or fluoroscopic
services in our center. This leads to long waiting time
due to the scarcity of resources. To overcome this, we
introduced bedside Seldinger Tenckhoff catheter (TC)
insertion without fluroscopy. We aim to determine the
safety, immediate and early complications following
bedside TC insertion without fluroscopy.

Methods: This is a retrospective study conducted in
Hospital Queen Elizabeth, Sabah whereby all patients
aged more than 18 years old who underwent bedside
Seldinger TC insertion from 1 January 2020 — 31
December 2020 will be included. Demographic data,
immediate and early complications following TC
insertion were collected and analysed.
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Results and Conclusion: There were 152 attempts of
bedside Seldinger TC insertion with 149 TC inserted.
Majority were female (65%) with mean age of 45.6
years old, body mass index of 24.6kg/m2 and all TC
insertion time was within 2 weeks from encounter
with patient. Main primary disease of end-stage kidney
disease was diabetes (42%). Exit site bleeding was the
main immediate complication at 3% (n=5) where all
were managed conservatively. The rates for PD catheter
insertion-related peritonitis and primary catheter
dysfunction following bedside TC insertion were 4.6%
and 8%. To conclude, bedside TC insertion without
fluroscopy allows timely insertion with low immediate
and early complications. This allows patients with
ESKD equitable access to kidney replacement therapy
in a place with limited resources.

Keywords: Bedside Seldinger Tenckhoff catheter
insertion, peritoneal dialysis, PD catheter insertion-
related peritonitis, primary catheter dysfunction,
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INTRODUCTION

Malaysian Dialysis and Transplant Registry (MDTR)
collects information on patients with end stage kidney
disease (ESKD) on kidney replacement therapy (KRT) in
Malaysia. The latest report published is the 26th MDTR
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2018 report (1). There were a total of 44,136 ESKD
patients where 39,593 on hemodialysis (HD) and 4,543
on peritoneal dialysis (PD) in 2018 giving a prevalence
rate of 1223 per million population (pmp) and 140 pmp,
respectively. In 2018, there were 8,431 new ESKD
patients where 85.4% opted for HD while 14.6% chose
PD. Although PD is known as the most cost-effective
dialysis modality in most developed countries and some
developing countries (2-3), PD is still underutilized around
the world (4).
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There are many factors influencing selection of dialysis
modalities. The criteria for selection of patients for
long term PD include patient choice with other factors
to consider including manual dexterity, vision, home
environment, assistant, patient medical history and past
abdominal surgery (5-6). The best insertion method is
unknown due to the lack of randomized controlled trials,
however for patients with previous significant abdominal
surgery, laparoscopic or open insertion techniques that
involves direct visualization of peritoneal cavity is
necessary (7).

Until recently, at our center, Tenckhoff catheter (TC)
was inserted via laparoscopic surgery by urologist under
general anaesthesia. Since then, we introduced fluoroscopic
Seldinger TC insertion in 2017 and peritoneoscopic
TC insertion in 2020 for all potential PD patients.
Unfortunately, all these techniques require access to scarce
surgical and anaesthetic services, operating theater and
fluoroscopic room services. This resulted in long waiting
times and inherent delay where potential patients were
exposed to HD and subsequently lost interest in PD while
waiting for the procedure to be performed (8).

In order to reduce the waiting time for TC insertion
in PD patients, we selected patients without history of
intraperitoneal surgery for percutaneous bedside Seldinger
TC insertion without fluoroscopy. Bedside Seldinger
Tenckhoff catheter insertion was first introduced at our
center in December 2019. Percutaneous bedside Seldinger
TC insertion technique has been previously described
and is safe with high success rate (9-12). This allows for
easier access for TC insertion in potential PD patients with
reduced resource requirements leading to reduction in
patients being placed on temporary HD support, which is
limited in our setting.

In this study, we aim to report our experience with Bedside
Seldinger TC insertion without fluoroscopy for our ESKD
patients. To our knowledge, this is the first study that
describes the insertion of bedside Seldinger TC insertion
and look into the safety, immediate and early complications
associated with bedside Seldinger TC insertion without
fluoroscopy in ESKD patients in Malaysia.

METHODOLOGY
This is a retrospective study conducted in Hospital Queen
Elizabeth (HQE), Kota Kinabalu, Sabah.
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INCLUSION CRITERIA

All patients age more than 18 years old who had underwent
a bedside Seldinger TC insertion without fluoroscopy
from 1 January 2020 — 31 December 2020 will be enrolled
into the study.

EXCLUSION CRITERIA

Patients under the age of 18 years old on the date of TC
insertion will be excluded.

DEFINITION

PD catheter insertion-related peritonitis was defined as an
episode of peritonitis that occurs within 30 days of PD
catheter insertion (13) while PD peritonitis is diagnosed
when at least two of the following are present: clinical
features consistent with peritonitis, dialysis effluent
white cell count > 100/uL with 50% polymorphonuclear
leukocytes (PMN) or positive dialysis effluent culture.

Primary catheter dysfunction was defined as inflow or
outflow obstruction that prevented normal dialysis within
1 month of catheter placement.

ANALYSIS

Demographic data, baseline blood investigations prior to
TC insertion were collected.

Hemoglobin level, blood urea and serum electrolytes,
albumin and creatinine were obtained when patient
initially presented to us. Estimated glomerular filtration
rate (¢eGRF) was calculated using the CKD-EPI creatinine
equation and reported in ml/min/1.73m? Blood results
parameters and eGFR were reported in mean value while
serum creatinine was reported in median. Primary disease
of ESKD, immediate and early complications were
reviewed and recorded in the data collection form.

The data was analyzed using the SPSS version 24.

ETHICAL APPROVAL

This study is registered with the National Medical Research
Register (NMRR ID-22-00457-ZTC). The institutional
review board reviewed and approved the study design and
approval was also obtained from the Medical Research &
Ethics Committee (MREC)
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PATIENT SELECTION

Patients without any prior intraperitoneal abdominal
surgery was scheduled for bedside Seldinger TC insertion
by a trained nephrologist.

TECHNIQUE OF BEDSIDE SELDINGER
TENCKHOFF  CATHETER  INSERTION

WITHOUT FLUOROSCOPY

Patients scheduled for bedside Seldinger TC insertion will
have their bowels cleared with oral lactulose and will be
admitted to Nephrology ward at least 1 day prior to the
planned procedure. The attending nephrologist will obtain
informed consent and patient examined again whereby the
insertion, tunnel and exit site together with patient’s belt
line were marked on their skin (Fig 1).

Prophylactic antibiotics (intravenous cefuroxime 1.5g)
prior to procedure will be administered together with
conscious sedation (midazolam and fentanyl).

On the day of the scheduled procedure, abdominal region
is cleaned with chlorhexidine 70% and surgical field
draped. Local anaesthetic (lignocaine 2%) is given over
the insertion site region (2cm below the umbilicus —
Subumbilical approach). A 19-gauge introducer needle is
inserted over the subumbilical marked region until a ‘give’
is felt signifying that the tip of needle is in the peritoneum.
Guide wire will then be inserted through the introducer
needle (Fig 2).

Introducer needle is then removed leaving the guide wire in
situ. A small 1-2cm horizontal incision is made alongside
the guide wire and subcutaneous tissue dissected via artery
forceps until visualization of linea alba.

We then use a 16F dilator to dilate the tract and introduce
the peel away sheath via the dilator subsequently (Fig 3).
The peel away sheath is directed towards the suprapubic
region and the dilator and guide wire removed while
leaving the peel away sheath insitu.

Tenckhoff catheter is then straightened via a stylet. The
tip of the Tenckhoff with the stylet is inserted in via the
peel away sheath directing the TC towards the suprapubic
region until resistance if felt (Fig 4). Stylet is then removed
and the sheath is peeled off leaving the TC insitu.
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The internal cuff of the Tenckhoff catheter is situated
directly above the linea alba. Using the tunneler provided
in the set, we tunnel the TC from the insertion site to the
marked exit site, leaving the exit site 2cm subcutaneously
from the exit site (Fig 5).

We subsequently flush the Tenckhoff catheter using 200-
300cc Baxter peritoneal fluid solution 1.5% to ensure good
in and outflow. Skin was then closed via non-absorbable
suture and dressing was done via aseptic technique.

Immediate complications (within 24 hours) such asbleeding
or pain were documented and assessed appropriately.

We will monitor the patient overnight in our nephrology
ward and discharge patient home the following day if
uneventful. Our nurse will give an appointment to review
in our PD unit in 5 days time for wound inspection and
initiation of training at day 10-14 depending on clinical
condition

RESULTS

In 2020, there were a total of 152 attempts at bedside
Seldinger TC insertion where 149 of them were successful
with a success rate of 98%. Three attempts were
unsuccessful due to failure to advance guide wire following
the insertion of introducer needle. The characteristic of
the 149 cases is shown in Table 1. All bedside Seldinger
TC insertion in our center was inserted within 2 weeks of
encounter with patient.
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Table 1: Demographics, patient characteristics and outcome
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n (%)
Total number of bedside Seldinger procedures attempted 152
Successful insertion of catheter 149 (98%)
Gender
- Male 52 (35%)
- Female 97 (65%)
Mean (SD)
Age, years 45.6 (15.6)
Height, cm 161 (9)
Weight, kg 62.9 (14.3)
Body Mass Index, kg/m? 24.6 (4.51)
Hemoglobin, g/dL 7.9(1.7)
Platelet, 103/puL 247 (92)
Albumin, g/L 28.1(6.2)
Urea, mmol/L 29.1 (10.3)
Sodium, mmol/L 138 (3.7)
Potassium, mmol/L 4.5 (0.7)
eGFR, ml/min/1.73m? 5.8 (2.5)
Median (IQR)
Creatinine, umol/L 977 (517)
n (%)
Primary disease
- Diabetes mellitus 62 (42%)
- Hypertension 33 (22%)
- Unknown 33 (22%)
- Others 21 (14%)
Immediate complications
- Exit site bleeding 5 (3%)
- Rectus hematoma 1(1%)
- Viscus perforation 0 (0%)
Early complications
- PD catheter insertion-related peritonitis 7 (4.6%)
- Exit site leaking 5(3.3%)
- Primary catheter dysfunction 12 (8%)

eGFR, estimated glomerular filtration rate
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Our cohort consists of mainly female patients (n=97, 65%)
with a mean age of 45.6 years old and body mass index of
24.6kg/m2. The mean hemoglobin, sodium, potassium and
albumin were 7.9g/dL, 138mmol/L, 4.5mmol/L and 28g/L
respectively. The median creatinine was 977umol/L with a
mean eGFR of 5.8ml/min/1.73m?. Majority of the ESKD
is due to diabetes mellitus (n=62, 42%).

IMMEDIATE BLEEDING COMPLICATIONS

Majority of the patients had no immediate complications
following TC insertion (n = 143, 96%). The commonest
immediate complications were exit site bleeding (n = 5,
3%). One patient (1%) had rectus hematoma following
insertion of the catheter. All the immediate complications
were managed conservatively. There was no bowel
perforation complication noted.

EARLY COMPLICATIONS

MONTH)

There were 7 cases (4.6%) of bacterial PD catheter
insertion-related peritonitis as defined earlier. Six cases
were treated successfully whereby peritoneal dialysis
initiated and continued subsequently. Unfortunately one
had the catheter removed and converted to hemodialysis.
Five cases of exit site leaking occurred after 2 weeks of
catheter implantation. These were managed conservatively
with additional 1-week rest and prophylactic oral
cefuroxime for 5 days. All the 5 patients with exit site
leaking subsequently were able to commence on PD
training following the 1-week rest. Twelve catheters (8%)
failed to function within 1 month after insertion (primary
catheter dysfunction) (Table 1). Out of the 12, 1 could
be salvaged under fluoroscopy guide wire maneuver, 7
catheters were removed and new catheter reinserted under
fluoroscopy guidance during the same setting while 4
patients were converted to haemodialysis citing loss of
interest in peritoneal dialysis.

(WITHIN 1

DISCUSSION

To date, peritoneal dialysis is still underutilized in both
developed countries like USA and developing countries
like Malaysia (4,8,14). This is despite CAPD was first
introduced in Malaysia in 1981 (8). In Sabah, there were
a total of 596 per million population (pmp) undergoing
dialysis where majority of them (401 pmp) are reliant
on the public sector for dialysis support which is in
stark contrast to West Malaysia where majority of the
dialysis patients were supported by the private or non-
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government organization (NGO) center (1). This places a
huge healthcare economic burden in Sabah. With limited
government and private/NGO HD centers available in
Sabah as well as the ever-growing population of ESKD
compounded by the COVID-19 pandemic, home-based
peritoneal dialysis therapy may be the preferred option in
the future.

Many reasons have been cited for the reasons for the poor
penetration of PD as a modality of KRT in Malaysia. One
major factor is the long waiting time associated with the
insertion of the Tenckhoff catheter resulting in potential PD
patient being exposed to HD and eventually loses interest
in PD. In this retrospective review, with careful selection
of patients without prior intraperitoneal abdominal surgery,
we showed that bedside Seldinger TC insertion is a safe
procedure with waiting time of less than 2 weeks.

This method of insertion can easily be done by a trained
nephrologist in procedure room equipped with basic
suturing set with minimal immediate and early complication
rates comparable to previous studies (11-12). One of the
common early complication is post-operative exit site
bleeding. This could be due to subcutaneous tunneling.
Comparing to other studies utilizing bedside percutaneous
TC seldinger insertion method that has been reported, our
exit site bleeding rate (3%) is slightly higher compared to
study by Johnny (11) and George (12) at 1%. However
all exit site bleeding were managed conservatively and
resolved uneventfully.

Apart from that, our primary catheter dysfunction rate
stands at 8%, which is comparable to other studies ranging
from 11-20% (11-12). It must be noted that our PD
catheter insertion-related peritonitis rate was 4.6%, which
is within the target <5% as outlined in the ISPD guidelines
on creating and maintaining optimal PD access in the adult
patient (9,13).

Besides that, from our own local data, despite COVID-19
pandemic causing numerous cancellations on the elective
surgical procedures, bedside Seldinger TC insertion
was still being consistently performed throughout 2020
compared to other method of TC insertions (Graph 1).
This ensures that patients suffering from advanced chronic
kidney disease are able to get timely renal replacement
therapy.
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We believe that with the correct selection of patients without
any history of intraperitoneal surgery, bedside Seldinger
TC insertion without fluoroscopy by nephrologist is going
to be a critical component to increase the popularity of
PD treatment not only in Sabah, but also in Malaysia. It
is a safe insertion method with low immediate and early
complications including primary catheter dysfunction
despite it being a blind procedure.

CONCLUSION

Home-based PD therapy as the first or preferred mode of
dialysis allows patients with ESKD equitable access to
KRT, especially in a place with limited resources, such as
Sabah. Together with the PD team, nephrologists here take
part in every stage of care of the CKD stage 5 patients
from counseling for KRT to insertion of the Tenckhoff
catheter and further management of the peritoneal dialysis.
Not only that, Bedside TC insertion without fluroscopy
allows timely PD catheter access and dialysis initiation for
patients with ESKD. With this, it is hoped that the patient
and caregivers will feel more secure, motivated and keen
to start PD as their first choice of dialysis modality.
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