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ABSTRACT

Background: End-stage renal disease (ESRD) requires lifelong
haemodialysis (HD) therapy. Functional vascular access is a key
determinant of the success and adequacy of HD therapy and
patient safety. Despites advance in vascular access management,
catheter-related complications, such as luminal obstruction,
continue to present significant challenges in clinical practice. This
study aims to describe the education-based nursing management
in addressing vascular access complications. particularly catheter
obstruction in ESRD patient undergoing HD.

Case Presentation: Mrs. AN, a 58-year-old woman with ESRD
experienced complete obstruction of both lumens of her right
subclavian catheter during HD therapy. The procedure was
interrupted for 2 hours and 25 minutes despite a 45-minute
heparin flush without success. Previously, a similar incident
occurred, which was a month earlier.

Conclusion: Nursing management of ESRD patients with catheter
obstruction requires an integrated approach combining nursing
education for patients and nurses with appropriate -clinical
interventions. This education encompasses vascular access care,
early detection of obstruction. hygiene practices. and adherence
to haemodialysis schedules. This case study highlights that
effective nursing education has the potential to improve patients’
knowledge. skills, and adherence. thereby contributing to the
prevention of recurrent complications, enhanced patient safety,
and long-term therapeutic success.

Keywords: Nursing management: Haemodialysis: Catheter

obstruction; End-stage renal disease: Case report
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INTRODUCTION

End-Stage Renal Disease (ESRD) is a
progressive condition in which kidney function
is no longer sufficient to sustain life without
renal replacement therapy. Haemodialysis
(HD) is the most common renal replacement
therapy for patients with ESRD. alongside
kidney transplantation and peritoneal dialysis
(1). Optimal vascular access is key to
successful HD. However, in clinical practice, a
central venous catheter is frequently used as
the initial access when an arteriovenous
fistula or graft is not yet available or requires
maturation (2).

Central venous catheters are highly susceptible
to complications, particularly mechanical
obstruction, which may impair blood flow
adequacy and compromise patient safety.
Other complications associated with central

venous catheters  include  bloodstream
infections, venous thrombosis, malposition,
pneumothorax, and catheter rupture or
dislodgement, all of which can prolong
hospitalisation. ~ Among these. infectious
complications were the most prevalent,
accounting for 69.5% (3). Therefore. HD

vascular access care requires close monitoring
and proactive preventive strategies. as
complications such as thrombosis, stenosis,
and infection are associated with increased
morbidity, mortality, and reduced quality of
life among patients undergoing HD (4).

This case report describes recurrent HD
catheter obstruction within a short time frame
in a patient with ESRD and comorbid diabetes
mellitus,  highlighting the challenges of
maintaining functional vascular access for HD.
The report aims to describe nursing
management in addressing wvascular access
complications, particularly catheter
obstruction, and to emphasise the critical role
of nurses in assessment. intervention, and
prevention of catheter-related complications
through an education-based approach focusing
on patient and family education. Education-
based nursing management supports patients
and families in self-managing their condition
by improving understanding of the disease.
self-care therapies. and warning signs. thereby
enhancing readiness for discharge. reducing
rehospitalisation. and lowering the burden of
healthcare costs.
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CASE PRESENTATION

Mrs. AN, a 58-year-old patient with ERSD, was
admitted due to HD catheter dysfunction. She
experienced recurrent obstruction of a right
subclavian HD catheter. resulting in impaired
delivery of effective HD therapy. Previously.
she had an episode of catheter obstruction
approximately four months earlier, for which
she received treatment at her district hospital
and underwent temporary HD via a right
Peripheral Venous Catheter (PVC).
Approximately one month later. the patient
developed a recurrent complete obstruction of
the right subclavian vein catheter about 2
hours and 25 minutes after the initiation of
HD. despite heparin flushing.

Medical and Surgical History

The patient was diagnosed with ESRD for 5
years. She had a history of hypertension for
seven years and diabetes mellitus for eight
years. Her diabetes was managed with routine
pharmacological therapy. including
subcutaneous insulin aspart at a dose of 4-6

units administered before meals and her
hypertension was managed with
antihypertensive therapy consisted of

amlodipine 5mg once daily. She also was
prescribed with atorvastatin 20 mg once daily
for lipid management. calcium carbonate 500
mg taken three times daily with meals as a
phosphate binder, and oral ferrous sulphate
325 mg once daily. She had previously
undergone a cholecystectomy in 2023. without
no reported postoperative complications.

Nursing Assessment

On admission, the patient was in a stable
general condition, exhibited signs of anxiety
related to recurrent catheter obstruction,
while family members were actively involved
and supportive in the patient’s care. Vital
signs taken and found her blood pressure was
160/66 mmHg, heart rate of 90 beats per
minute, respiratory rate of 20 breaths per
minute, body temperature of 36.0°C, and
oxygen saturation of 97% on room air.
Physical examination revealed that the HD
catheter =~ remained in situ but was
nonfunctional. A peripheral intravenous line
using a 22-gauge cannula in the right hand
was patent and well maintained. with no
clinical signs of phlebitis. Laboratory
investigations revealed elevated serum urea
(27.2 mmol/L) and creatinine (766 pmol/L).
accompanied by hypoalbuminemia (34 g/L).
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hypocalcaemia (2.11 mmol/L), and markedly
elevated phosphate levels (27.2 mmol/L).

Further assessment revealed a significant
knowledge gap in vascular access care.
including measures taken to prevent catheter
blockage. adherence to the HD schedule, and
diabetes  self-management. @~ The nursing
diagnosis identified for this case was
knowledge deficit. related to the patient's and
family's limited understanding of the disease.
treatment, and required home care skills, as
evidenced by their inability to adequately

explain the therapy regimen and the
expressed need for additional information to
ensure safety and independence after
discharge.

Nursing Management

Vascular access care, hemodynamic

monitoring. interprofessional teamwork, and
patient-centred support. integrated with
nursing-based education management were
the main nursing interventions for this
patient. To prevent catheter-related infections
and recurrent complications, nurses educated
Mrs. AN and her family on diabetes
management, early recognition of -catheter
obstruction, adherence to the haemodialysis
schedule. and appropriate hygiene practices.
The catheter care, activity limitations, and the

need to report early signs of catheter
dysfunction were also included.
Catheter patency was routinely assessed

before each haemodialysis session. and strict
aseptic technique was applied during catheter
handling to minimise the risk of infection and
blockage. Teach-back methods and
demonstrations were used to show the patient
and family proper arm and catheter
positioning. with instructions repeated to
confirm understanding. Vital signs were
monitored before. during. and after dialysis
sessions, and fluid balance was documented
regularly. When catheter obstruction could not
be resolved through flushing. the nursing team
promptly collaborated with the nephrology
team for further management.

During hospitalisation. nurses reinforced
adherence to prescribed pharmacological
therapies. including insulin. antihypertensive
agents. statins. phosphate binders. and
nutritional supplements. The nursing team
monitored for adverse effects and ensured
medications were administered according to
the treatment plan. The patient and family
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were educated regarding the purpose of each
therapy. Family members were actively
involved in structured teaching to support
catheter care and home monitoring. while
psychosocial support was provided to address
anxiety related to haemodialysis and catheter
complications.

Overall, the integration of education-based
nursing management with vascular access
care, close  hemodynamic  monitoring,
interprofessional pharmacological
collaboration, and patient-centred support
resulted in improved adherence and patient
confidence during haemodialysis. Vital signs
remained stable throughout dialysis sessions.
and no further severe catheter occlusion was
observed during hospitalisation. The patient

and family demonstrated improved
understanding of catheter management and
early complication recognition. supporting

safer continuation of haemodialysis therapy.
DISCUSSION

Haemodialysis catheters are particularly prone
to  mechanical complications. including
obstruction, with reported incidence rates
ranging from 17% to 33% depending on
catheter type and patient population (7). One
of the most common mechanisms is fibrin
sheath formation, which occurs when plasma
proteins and thrombotic material accumulate
along the catheter surface. progressively
impairing blood flow and leading to catheter
dysfunction (8). However, recurrent episodes
of catheter obstruction within a short interval
such as in this case study. suggested
persistent catheter dysfunction rather than a
temporary mechanical blockage. posing a
significant challenge in maintaining reliable
vascular access for haemodialysis (6). The
presence of long-standing diabetes mellitus
and hypertension in this patient contributed
further to an increased risk of vascular
complications (5). In patients with
uncontrolled diabetes mellitus, the risk of
recurrent catheter obstruction is further
increased due to a prothrombotic state (9).
Chronic hyperglycaemia promotes endothelial
dysfunction, platelet hyperreactivity, increased
coagulation factor activity. and impaired
fibrinolysis (10). As a result, thrombus and
fibrin sheath structures tend to be denser and
more resistant to dissolution. which may
explain the rapid recurrence of obstruction in
both  catheter lumens  despite  prior
intervention (11).
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Nursing interventions that can be performed
such as in this case is mainly on routine
monitoring and care. including maintaining
cleanliness of the insertion site. using aseptic
technique, and changing the dressing
regularly. In nursing practice. chlorhexidine—
alcohol-based antiseptics remain the standard.
especially for surgical hand preparation. and
periodically evaluating catheter function (17).
While for nursing education intervention. it
should be specifically address preventive
measures. including adequate post-HD catheter
flushing, the use of pulsatile (push—pause)
flushing techniques. and the application of
positive-pressure locking to prevent blood
reflux into the catheter lumen (18). In HD
practice, nurses should be educated to flush
each catheter lumen with an adequate volume
of 0.9% sodium chloride using a pulsatile
technique after every dialysis session,
followed by locking  with  solutions
recommended by institutional protocols. such
as heparin at an appropriate dose or
alternative agents. Although heparin s
commonly used to maintain catheter patency.
emerging evidence suggests that 0.9% sodium
chloride may provide comparable
effectiveness. Therefore, the choice and dosage
of locking solutions should be guided by a
risk—benefit assessment and local clinical
guidelines (19).

Education-based nursing management plays a
crucial role in preventing vascular access
complications (12). Previous studies have
shown that structured patient and family
education improves knowledge. self-care
behaviours, adherence to dialysis schedules,
and early recognition of access dysfunction.
while significantly reducing rates of infection.
thrombosis, and access-related complications
(6). Nurses are uniquely positioned to deliver
ongoing education due to their repeated and
direct contact with HD patients (13).
Education-based nursing management has
been shown to contribute to improved patient
satisfaction, early detection of complications,
and enhanced shared decision-making in care.
In addition. ongoing multimodal approaches.
such as practical demonstrations, written
modules, and follow-up reinforcement, are
necessary, as the effectiveness of education
may decline in the absence of continuous
supervision and support (13). However,
implementation remains challenging due to

limited nursing time, high workload. low
patient  health literacy, and  variable
compliance with dialysis and self-care

recommendations (11). Therefore, sustainable
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and standardised education programmes
integrated with clinical practice guidelines are
needed to optimise patient adherence, reduce
catheter-related complications, and improve
long-term outcomes in ESRD management (6).

In addition to patient education. strengthening
nurses’ competency through evidence-based
training  programs is essential (14).
Educational interventions for dialysis nurses
have been shown to enhance knowledge and
technical skills in catheter maintenance,
complication prevention, and adherence to
vascular access care bundles (12). Nursing
education to nurses should also emphasize
appropriateness of catheter selection and
placement. minimising unnecessary -catheter
manipulation, the use of closed access
systems, and strict adherence to catheter care
bundles. Such structured. evidence-based
educational approaches among nurses are
expected to reduce recurrent catheter
obstruction and improve vascular access
outcomes in HD patients (20). Standardised
vascular access education programmes and
regular in-service training are needed to
ensure nurses maintain competency in access
assessment, catheter care. and early
complication detection (15).

LIMITATION

This case report has several limitations that
should be noted. First. the diagnosis of
recurrent catheter obstruction. including the
presence of a fibrin sheath or intraluminal
thrombus. was not confirmed by imaging
techniques or further diagnostic testing. thus
limiting the ability to definitively determine
the underlying cause. Second. the relatively
short follow-up period limited the evaluation
of the long-term effectiveness of educational
nursing interventions in preventing catheter
complications. Third. as a single case study.
these findings cannot be generalized to the
entire population of patients with end-stage
renal disease undergoing HD.

IMPLICATION FOR NURSING PRACTICE

Implementing education-based nursing
management on ESRD patients is crucial for
improving the safety and success of therapy.
particularly regarding the prevention and
management of vascular access complications.
In dialysis practice, nurses play a role not
only in technical procedures but also as
educators  who systematically = provide
structured education to patients and their
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families/caregivers about fistula. graft. or
catheter care; early signs of complications:
and when to seek help. Therefore. a
standardised, evidence-based vascular access
education program is needed. with uniform
materials, media, and evaluation so that
mutual education is not dependent on
individual nurses. The broader implications
for education and education policy include the
need to integrate specific curricula for
vascular access management and ESRD patient
education into basic education and continuing

training. as well as the development of
standard operating procedures and policy
institutions that require documentation,

audits. and quality improvement of continuing
education programs [21]. Such policies can
support consistent practice across dialysis
units, improve quality of care, and reduce
catheter-related morbidity in long-term HD
patients [16].

CONCLUSION

Overall, this case study demonstrates that
nurses play a vital role in the comprehensive
management of patients with ESRD who
experience HD catheter obstruction. extending
beyond technical interventions to include
patient- and family-centred nursing education.
Through systematic assessment. targeted
clinical interventions, and continuous
educational support. nurses address existing
catheter obstruction while actively preventing
recurrence by improving patient’s knowledge.
skills, and adherence to vascular access care.
A structured., education-based  nursing
approach strengthens preventive strategies.
empowers patients as active partners in HD
therapy. and contributes to improved patient
safety and quality of life. Effective
management of vascular access complications
requires multidisciplinary collaboration,
sustained educational efforts for patients and
healthcare  providers, and institutional
commitment. Sustainable, structured, and
patient-centred nursing education programmes
are therefore essential to minimising recurrent
catheter obstruction and optimising long-term
clinical outcomes for patients undergoing HD.
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