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This study aimed to assess the efficacy and safety of bedside removal of tunnelled hemodialysis catheter (TDC) by non-
interventional nephrologists among adult patients. It is a retrospective study that involved 53 patients from March 2020 to
February 2022 at the King Abdulaziz University Hospital (KAUH) Hemodialysis Centre in Jeddah, Saudi Arabia. Of the 53
participants, 60.4% were male and 40.6% female, and their mean age was 50.94 + 18.89 years. The most common comorbidities
were hypertension (HTN) in 47 (88.7%), diabetes mellitus (DM) in 24 (45.3%), and DM and HTN together in 23 (43.4%) patients.
The most common site of TDC removal was the right internal jugular vein (77.4%). In 84.9% of the cases, the TDC was removed as
an inpatient procedure, and in the majority of the cases (64.2%), the TDC was removed by a noninterventional nephrologist. The
most common reasons for TDC removal were sepsis or clinical concerns for infection (64.2%) and TDC not needed (20.8%) due to
recovery of the renal function or access maturation. Most patients (96.2%) suffered no complications; only one of 34 (%) patients
with catheter removal by a noninterventional nephrologist had bleeding, which required more observation and monitoring before
discharge on the same day. Our study revealed that the bedside TDC removal was well tolerated with a minimal complication rate.

1. Introduction

Tunnelled hemodialysis catheters (TDCs) were first created
in 1987 and have since played a critical role in managing and
treating hemodialysis patients [1]. In addition, TDCs for
hemodialysis have become an essential part of treatment
strategies for patients with end-stage renal disease (ESRD)
[2]. Indications for using TDCs are older age, patients with
comorbid conditions, insufficient planning before starting
hemodialysis, delay in choosing appropriate treatment

modality, scheduled living-donor transplantation, and
needle phobia [3].

According to the recently released data, over 80% of the
dialysis patients in the United States begin hemodialysis with
a TDC. Infection, poor catheter function, discontinuation of
dialysis, stenosis of the central veins, and device failure
leading to lower blood flow rates and limited functional
survival life of the patient are the main reasons for TDC
removal [4, 5]. TDCs can be removed under various settings
and by different healthcare professionals, including
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surgeons, interventional radiologists, interventional ne-
phrologists, and noninterventional nephrologists at the
bedside [5].

The length of time with a TDC is the most significant
cumulative risk factor for catheter-associated bloodstream
infections; hence any delay in TDC removal could harm
patients. Quick hardware removal is crucial to avoid these
issues, as it facilitates timely patient care [2, 5]. In Saudi
Arabia, there has been an increase in the prevalence of
ESRD, resulting in the greater use of TDCs [6]. Un-
fortunately, many hospitals need TDCs to be removed by
a vascular surgeon or an interventional radiologist, which
often delays patient care and leads to ineflicient resource
utilization [5].

A noninterventional nephrologist could perform TDC
removal to alleviate the strain on healthcare resources. In
addition, TDC removal at the bedside by a noninterven-
tional nephrologist has previously been shown to be safe [2].
It is, therefore, vital to determine whether TDC can be
withdrawn at the bedside in Saudi Arabia with the same level
of care and safety.

This study aimed to assess the efficacy and safety of
bedside removal of TDCs by noninterventional nephrolo-
gists comparing to other providers among adult patients at
the KAUH Hemodialysis Centre in Jeddah, Saudi Arabia.

2. Participants and Methods

This retrospective study involved 53 patients from March
2020 to February 2022 at the KAUH Centre in Jeddah, Saudi
Arabia. Adult patients (above 18years old) undergoing
hemodialysis who had TDC removed were included in the
study. We used a predesigned checklist for recording pa-
tients’ demographics like age (in years) and sex. Addi-
tionally, information regarding the type of healthcare
provider (nephrologist or an intervention radiologist/ne-
phrologist or surgeon), location of TDC removal (bedside or
operation theatres), underlying medical conditions (diabetes
mellitus (DM), dyslipidaemia, hypertension (HTN), or renal
transplant), biochemical parameters (blood urea nitrogen
(BUN), creatinine (Cr), platelet count (PLT), prothrombin
time (PT), international normalised ratio (INR), white blood
cell count (WBC), and hemoglobin (Hb) level were col-
lected. Data were also obtained regarding any immediate
complications (bleeding, hypotension, loss of consciousness,
death, hospitalization related to catheter removal, and
cardiac arrest). Based on convenience sampling, data were
collected from the electronic medical records of the patients
from the KAUH Centre, including all current patients.

The exclusion criteria were patients with absolute con-
traindications to TDC insertion, including age <18years,
active or current sepsis/bacteraemia, and uncontrolled
coagulopathies, and patients with new-onset cardiorespi-
ratory instability or with a history of central vein stenotic/
occlusive disease.

The inclusion criteria were adult patients who underwent
TDC placement at the bedside utilizing anatomic landmarks
and ultrasound guidance was used with all of the patients.
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Outcomes considered to evaluate the safety of bedside
TDC insertion included the incidence of procedural com-
plications such as bleeding, arterial puncture, venous air
embolism, arrhythmias, pneumothorax, hemothorax, and
catheter tip malposition.

The data were analyzed using the SPSS program version
26. The Shapiro-Wilk test was used to test the normality of
variables. The parametric variables were expressed as
mean * SD, while nonparametric variables were expressed as
median (minimum-maximum). Qualitative variables were
described as number (%). For comparison between the 3
groups, one-way analysis of variance (ANOVA) and
Kruskall-Wallis test were used for parametric and non-
parametric variables, respectively. The Chi-squared test (y2)
was performed to assess the association between qualitative
data reported as numbers and percentages. The Monte Carlo
test was used as a correction of the Chi-square test when
more than 25% of cells have count less than 5 in tables
(>2 % 2). A p value of less than 0.05 was considered sta-
tistically significant.

Ethical approval for the study was obtained from the
King Abdulaziz University, the Faculty of Medicine Re-
search Ethics Committee. As our study involved a retro-
spective review of medical records, no patient participation
was required. All data collected were reported in an ag-
gregated and anonymized format.

3. Results

In our study, of the 53 participants, 60.4% were male and
40.6% female. The mean age of the patients was
50.94 + 18.89 years. Moreover, the most common comor-
bidities were hypertension (HTN) in 47 (88.7%), diabetes
mellitus (DM) in 24 (45.3%; including 5 (9.3%) patients with
type 1 DM), and the two together in 23 (43.4%) patients. The
demographic details are illustrated in Table 1.

The most common site of TDC removal was the right
internal jugular vein (77.4%), and in 84.9% of the cases, the
TDC was removed as an inpatient procedure. In the majority
of the cases (64.2%), the TDC was removed by a non-
interventional nephrologist. Fifty-one (96.2%) patients
suffered no complications, while only one (1.9%) suffered
from minor bleeding which required only prolonged
compression time to control bleeding with no further in-
tervention and another one needed TDC removal-related
hospitalization (Table 2).

Results show that the most common reasons for TDC
removal were sepsis or clinical concerns for infection
(64.2%) and TDC “no longer needed” (20.8%) due to re-
covery of the renal function or access maturation
(Figure 1).

There was no significance (p >0.05) between TDC re-
moval and patients’ demographics, lab results, chronic
conditions, TDC location, place, type of healthcare provider
performing TDC removal, and complications (Tables 2
and 3). Blood cultures results were available for 23 pa-
tients which revealed that Staphylococcus aureus bacteremia
was the most frequent in 18 (78%) of them.
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TaBLE 1: Distribution of patients (n=53) according to their de-
mographic characters, lab results, and chronic conditions.

Variables Number (%)
Age in years 50.94 +18.89
BUN (mg/dl) 22.10 (4-56)
Duration of catheter insertion (months) 22+11.7

Creatinine (mg/dl) 770.38 +£329.532
Platelets count (x10/mm?) 197 (65-592)
PTT (sec) 31.70 (22-178)

INR 1.10 (1-4)

WBCs (x10/mm?>) 8.49 (4-25)
PT (seconds) 12.30 (10-44)
Hemoglobin (g/dl) 8.17 £1.66
Sex
Female 21 (39.6)
Male 32 (60.4)
Underlying medical conditions
Hypertension 22 (41.5)
Diabetes mellitus, hypertension 19 (35.8)
Dial?eFes mgllitus, hypertension, 4(75)
dyslipidaemia
Diabetes mellitus 1(1.9)
Hypertension, dyslipidaemia 1(1.9)
Dyslipidaemia 1(1.9)
No other medical conditions 5(9.4)

BUN: blood urea nitrogen; PTT: partial thromboplastin time; INR: in-
ternational normalised ratio; PT: prothrombin time; WBC: white blood cell.

4, Discussion

Our study revealed that HTN was the most prevalent
comorbidity, clearly showing the close association between
hypertension and chronic kidney disease (CKD) [7]. In
addition, a previous study conducted in Saudi Arabia to
evaluate contributing factors for CKD among the family
members of patients with hemodialysis revealed that family
members of the patients with CKD had a higher prevalence
(35.9%) of HTN than those without CKD (29.2%) [8].

The NKF-KDOQI (National Kidney Foundation-Kidney
Disease Outcomes Quality Initiative) clinical practice
guidelines recommend that the right internal jugular vein
(IJV) be used as a preferable access for hemodialysis cath-
eters [9]. The IJV is large, easy to recognize, and has an
unimpeded direct path to the right atrium [10]. Consistent
with the previous literature and the NKF-KDOQI recom-
mendation, our study found the right IJV to be the most used
access point for TDCs.

Catheter use for hemodialysis is widespread despite the
National Kidney Foundation and Fistula First Initiative’s
attempt to reduce its prevalence [11]. TDCs have been as-
sociated with numerous complications, such as catheter
failure caused by thrombosis or improper positioning and
infections associated with catheters [12, 13].

TDC-related infections range from mild skin and soft
tissue infection around the exit site to CRB. Antibiotics do
not effectively treat CRB and may raise the risk of developing
additional complications like endocarditis [14]. Tunnel in-
fection is a catastrophe that can be avoided by guidewire

exchange of the TDC, resulting in cure rates similar to TDC
removal and replacement [14]. Our study findings also in-
dicate that sepsis or clinical concerns arising from infections
(64.2%) are the leading causes of the removal of TDCs.
Indications of the removal of TDCs due to catheter-related
bacteremia was based on Kidney Disease Outcomes Quality
Initiative (KDOQI) recommendations [15]. Moreover,
Staphylococcus aureus was the most frequent 18 (78%) cause
for bacteremia which is in concordance with Lafrance et al.
findings in 2008 [16].

Infection and sepsis also imply that these cases need to be
treated urgently to prevent complications owing to pro-
cedure delays, which could increase morbidity and mor-
tality. The decision of TDCs removal was taken after the
failure of all the conservative measurement and failure of
antibiotic therapy based on local antibiotic protocol and
KDOQI guidelines [15].

TDCs can be removed in different settings, including at
the patient’s bedside by a nephrologist or in operating rooms
by surgeons or interventional radiologists. However, the
latter may cause delay in catheter removal due to long wait
times for a dedicated operation suite [17]. Nephrologists
with the appropriate training can conduct invasive treat-
ments faster and with fewer complications, leading to lower
costs for the public health system [18]. A growing body of
literature suggests that bedside removal of TDC is a safe and
effective procedure regardless of the access site or the reason
for removal [5, 17, 18].

According to the research study published in 2013,
TDCs were predominantly removed owing to the risk of
damage. Bacteremia was observed in 35.4% of the patients,
tever in 41.8%, and clinical symptoms of sepsis with
hemodynamic instability or respiratory failure. The
study’s results indicated that TDCs removal by a non-
interventional nephrologist was successful with no sig-
nificant complications [17].

In our study, in the majority of the cases (64.2%), TDC
was removed by a noninterventional nephrologist, with
a low complication rate (3.8%) in the form of minor
bleeding and TDC removal-related hospitalization. One of
our patients developed prolonged bleeding which required
more observation and monitoring before discharge on the
same day with no further intervention. Additionally,
another patient required hospitalization due to suspected
adherence of the catheter to the vein which required
hospitalization and more preparation for catheter re-
moval. Our complication rate was comparable with
a previous study which reported a complication rate of e
2.8%, mainly comprising of mild bleeding after removal
[19]. Moreover, other studies reported prolonged local
bleeding in 1.8% the patients [17] or cuff retention in 6.5%
[5] of the patients.

4.1. Limitations. Our study’s limitations include the small
sample size and data from a single centre. We wanted to
collect data from every hemodialysis centre in Jeddah.
However, we could only get approval for KAUH, which
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FIGURE 1: Percent distribution of the reasons for tunnelled hemodialysis catheter removal.

TaBLE 3: Relationship between the tunnelled hemodialysis catheter removal procedure and patients’ demographics, lab results, and

underlying medical conditions.

Variables Intervention radiologist/

TDC removal

Noninterventional nephrologist Surgeon 2 p

nephrologist no. (%) no. (%) no. (%) value
13 (24.5%) 34 (64.2%) 6 (11.3%)

Age 52.46 +22.55 51.88+17.77 42.33+17.46 0.69* 0.502
BUN (mg/dl) 22.60 (11-52) 21.65 (4-56) 22.40 (14-41)  2**  0.566
Creatinine (mg/dl) 716.15+ 320.22 763.56 £ 336.16 926.5+316.511 0.85* 0.433
Platelets count (x10/mm?) 163 (66-271) 205.5 (65-592) 192 (81-225) 2**  0.37
PTT (sec) 31.10 (26-119) 31.85 (22-178) 32.35 (28-42) 2**  0.984
INR 1.10 (1-3) 110 (1-4) L12 1-3)  2**  0.956
WBCs (xlO/mm3) 7.92 (4-20) 8.42 (4-25) 10.20 (8-19) 2% 0.346
1PT 13 (11-17) 12.20 (10-44) 12.60 (11-16) 2.1**  0.949
Hemoglobin (g/dl) 8.68 +1.46 8.01+1.78 7.98 +1.36 0.8* 0.453
Duration of catheter insertion 2+15 19+9.7 24+10.7 24% 0171
(months)
Gender

Female 4 (19) 14 (66.7) 3 (14.3) 073 90.694

Male 9 (28.1) 20 (62.5) 3 (9.4)
Underlying medical conditions

Hypertension 5 (22.7) 14 (63.6) 3 (13.6)

Diabetes mellitus, hypertension 5 (25.3) 13 (68.4) 1(5.3)

Diabetes mellitus, hypertension,

dyslipidaemia 1 (25) 2 (50) 1 (25) 6.19 0.906

Diabetes mellitus 0 (0.0) 1 (100) 0 (0.0)

Dyslipidaemia 1 (100) 0 (0.0) 0 (0.0)

Hypertension, dyslipidaemia 0 (0.0) 1 (100) 0 (0.0)

None 1 (20) 3 (60) 1 (20)

* =one-way ANOVA test; ** = Kruskal-Wallis test. TDC: tunnelled hemodialysis catheters; BUN: blood urea nitrogen; PTT: partial thromboplastin time;
INR: international normalised ratio; PT: prothrombin time; WBC: white blood cell.

unfortunately affected our sample size. Another area for
improvement we faced was the need for more information
on the brands and manufacturers of the catheters.

5. Conclusion

Bedside removal of TDCs by a noninterventional ne-
phrologist is a safe and successful procedure with a low
complication rate in most cases. The most common reason
for TDC removal is sepsis or clinical concerns arising from
infection, which warrants urgent intervention. Bedside re-
moval of the catheters will, therefore, helps prevent delays in
treatment in addition to being cost-effective. Also, it helps in

reducing the utilization of unnecessary resources and un-
necessary radiation exposure due to imaging techniques
used by the interventional nephrologist and surgeons to
remove TDC.

Data Availability

The data used for the findings in this study are available on
request from the corresponding author.
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