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 Double lumen catheter (DLC) is a commonly used temporary vascular access in patients with 

chronic kidney disease (CKD) undergoing hemodialysis. Despite its effectiveness, the use of DLC 

carries a high risk of emergent complications such as infection, catheter dysfunction, and systemic 

clinical deterioration. This study aimed to evaluate the clinical characteristics and risk factors 

associated with emergency DLC insertion at the Provincial General Hospital of West Nusa 

Tenggara. A retrospective observational study was conducted involving 91 patients who 

underwent DLC insertion in the emergency operating room (OK CITO) from January to March 

2024. Data were obtained from the hospital's procedural registry and analyzed descriptively. The 

results showed that most patients were male (65.9%) and belonged to adult or elderly age groups. 

The most frequent site of catheter insertion was the right internal jugular vein (94.5%). The leading 

risk factors indicating emergency DLC placement included catheter dislodgement (26.4%), 

catheter dysfunction (17.5%), decreased consciousness (15.4%), and shock (9.9%). These 

indications were largely related to advanced complications of CKD. The findings highlight the 

essential role of DLC in urgent clinical scenarios but also emphasize the need for preventive 

measures through proper catheter care, post-insertion monitoring, and patient education to reduce 

complications and improve the safety of hemodialysis treatment. 
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INTRODUCTION 

Chronic kidney disease (CKD) is a major and 

growing global public health concern, with its 

incidence and prevalence rising sharply over recent 

decades, particularly in low- and middle-income 

countries. In 2021, an estimated 673.7 million people 

worldwide were living with CKD, representing an 

increase of 92% since 1990, and accounting for 

approximately 8.5% of the global population. This 

dramatic rise is largely attributed to population 

growth, aging, and the increasing prevalence of risk 

factors such as diabetes and hypertension. The burden 

of CKD is not evenly distributed, with more than 60% 

of cases concentrated in countries with low and 

middle sociodemographic indices, where access to 

healthcare and early intervention is often limited Xie 

et al., 2018).  

Furthermore, CKD has become one of the 

leading causes of death globally, with mortality and 

disability-adjusted life years (DALYs) continuing to 

increase, especially in regions such as Central Asia 

and Central Latin America. These trends highlight the 

urgent need for comprehensive strategies focused on 

prevention, early detection, and improved healthcare 

access to address the rising global burden of CKD and 

reduce health disparities between regions and  

countries (Guo et al., 2025).  

. 

Hemodialysis (HD) is the most commonly used 

renal replacement therapy for patients with end-stage 

renal disease (ESRD), and its success depends 

critically on reliable vascular access. Autogenous 

arteriovenous fistulas (AVFs) are the preferred long-

term access due to their superior durability and lower 

risk of infection, but they require a maturation period 

before use. For immediate or short-term access, 

central venous catheters, such as double lumen 

catheters (DLCs), are often utilized because they can 

be used right away (Sahasrabudhe & Bindu, 2021). 

HD is the primary treatment for most ESRD 

patients, with vascular access being a key determinant 

of treatment effectiveness and patient outcomes. 

There are three main types of vascular access for HD: 

native AVFs, arteriovenous grafts (AVGs), and 

central venous catheters (CVCs) (Braun & Khayat, 

2021). Among these, AVFs are considered the gold 

standard due to their high long-term patency rates, 

lower complication rates, and association with 

improved survival (Jaswel et al., 2025). However, 

AVFs require several weeks to months to mature 

before they can be used for dialysis. In contrast, CVCs 

and AVGs can provide immediate access but are 

associated with higher risks of infection and other 

complications. The National Kidney Foundation 

mailto:aann.ansyori@gmail.com


Jurnal Penelitian Kesehatan RS Unram 1(2): 23–28, June 2025 

24 

recommends AVFs as the first choice for vascular 

access, with AVGs and CVCs reserved for cases 

where AVFs are not feasible or when urgent access is 

needed. The choice of access type should be 

individualized based on patient factors, urgency, and 

anticipated duration of dialysis (Randhawa et al., 

2025; Woodside et al., 2018). 

While double-lumen catheters (DLCs) provide 

immediate vascular access for hemodialysis, their use 

is associated with significant risks. Major 

complications include catheter-related bloodstream 

infections, thrombosis, and mechanical issues, all of 

which can negatively impact patient outcomes. DLCs 

and other central venous catheters are linked to 

decreased patient survival and increased rates of 

morbidity and hospitalization compared to 

arteriovenous fistulas (AVFs) or grafts. These risks 

are further exacerbated in patients with common 

comorbidities such as diabetes, hypertension, and 

cardiovascular disease, which are prevalent in the 

hemodialysis population. Additionally, complications 

like central venous stenosis and infection are frequent 

with catheter use, contributing to higher healthcare 

utilization and poorer overall prognosis for patients 

who remain catheter-dependent (Shingarev & 

Yevzlin, 2014; Chan et al., 2007; Yevzlin & Asif, 

2009). 

In Indonesia, the number of hemodialysis (HD) 

patients has risen sharply in recent years, as reflected 

in national registry data showing a significant increase 

in both new and active cases. Despite this rapid 

growth, there is still a lack of comprehensive 

information regarding the complications and clinical 

indications associated with emergency double-lumen 

catheter (DLC) placement, particularly in regional 

referral centers such as the West Nusa Tenggara 

Provincial General Hospital. Documenting the 

clinical characteristics and indications for DLC use in 

emergency settings is essential for developing more 

effective vascular access management strategies, 

minimizing complications, and improving patient 

outcomes. Therefore, this retrospective study is 

designed to analyze the clinical profiles, risk factors, 

and emergency indications for DLC placement among 

hemodialysis patients at the West Nusa Tenggara 

Provincial General Hospital, with the goal of 

providing valuable data to inform future clinical 

practice and policy (Lestari et al., 2021; Edi et al., 

2021; Andhika et al., 2025; Abdurahman et al., 2019). 

 

MATERIALS AND METHODS 

This study employed a retrospective 

observational design to evaluate the clinical 

characteristics and risk factors associated with 

emergency double lumen catheter (DLC) placement 

in hemodialysis patients. The research was conducted 

at the West Nusa Tenggara Provincial General 

Hospital (RSUD Provinsi NTB), a tertiary referral 

center in eastern Indonesia. The study period covered 

all emergency DLC insertions performed between 

January and March 2024. 
 

Study Population and Sampling 

The study population included all patients 

who underwent emergency DLC placement in the 

operating unit "OK CITO" during the specified 

period. A total of 91 patients were included using a 

consecutive sampling method, based on eligibility 

criteria: patients who received temporary vascular 

access via DLC for hemodialysis and whose data were 

recorded in the procedural register. Exclusion criteria 

included incomplete medical records or non-dialysis 

indications for catheter insertion. 

 

Data Collection 

Patient data were extracted from the surgical 

procedure registry and included demographic 

variables (age, sex), insertion site of the catheter, and 

clinical indications for emergency DLC placement. 

The indications were categorized based on physician 

documentation and clinical presentation, such as 

catheter dislodgement, dysfunction, infection, altered 

mental status, hypotension, generalized weakness, 

and absence of vascular access. 

 

Data Analysis 

All data were compiled and analyzed using 

descriptive statistical methods. Frequencies and 

percentages were calculated for categorical variables, 

and results were tabulated to identify the most 

common clinical indications and characteristics of 

patients undergoing emergency DLC placement. No 

inferential statistical tests were conducted, given the 

descriptive nature of the study. 

 

Ethical Considerations 

This study was conducted in accordance with 

the ethical principles outlined in the Declaration of 

Helsinki. Ethical clearance was obtained from the 

institutional research board of the Faculty of 

Medicine, University of Mataram. As this was a 

retrospective study, informed consent was waived, 

and all data were anonymized to ensure patient 

confidentiality. 

 

RESULTS AND DISCUSSION 

Patient Characteristics 
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A total of 91 patients underwent emergency 

double lumen catheter (DLC) insertion during the 

study period. The majority were male (n = 60; 65.9%) 

and belonged to the adult (20–59 years, 64.8%) and 

elderly (≥60 years, 34.1%) age groups. Only one 

patient (1.1%) was categorized as an adolescent. 

Regarding anatomical site, the most common site of 

catheter insertion was the right internal jugular vein (n 

= 86; 94.5%), followed by the left internal jugular vein 

(n = 3; 3.3%) and femoral vein (n = 2; 2.2%). 

Tabel 1 Patient Demographics and Insertion Site 

No Variable Category n (%) 

1 Sex Male 60  (65.9%) 

  Female 31  (34.1%) 

2 Age group Adolescent (13–19 years) 1  (1.1%) 

  Adult (20–59 years) 59  (64.8%) 

  Elderly (≥60 years) 31  (34.1%) 

3 Insertion site Right Internal Jugular Vein 86 (94.5%) 

  Left Internal Jugular Vein 3 (3.3%) 

  Femoral Vein 2 (2.2%) 

Clinical Indications for Emergency DLC Placement 

The most common clinical indication for 

emergency catheterization was catheter dislodgement 

(n = 24; 26.4%), followed by catheter dysfunction (n 

= 16; 17.5%), decreased level of consciousness (n = 

14; 15.4%), general weakness (n = 12; 13.2%), shock 

(n = 9; 9.9%), CDL-related infection (n = 7; 7.7%), 

edema (n = 6; 6.6%), and absence of other vascular 

access (n = 3; 3.3%). 

Tabel 2 Indications for Emergency DLC Placement 

No Indication n (%) 

1 Catheter dislodgement 24 (26.4%) 

2 Catheter dysfunction 24 (26.4%) 

3 Decreased consciousness 14 (15.4%) 

4 General weakness 12 (13.2%) 

5 Shock 9 (9.9%) 

6 CDL-related infection 7 (7.7%) 

7 Edema 6 (6.6%) 

8 No available vascular access 3 (3.3%) 

Discussion 

This study demonstrates that emergency 

double-lumen catheter (DLC) placement is most 

common among adult and elderly male patients with 

advanced chronic kidney disease (CKD), reflecting a 

broader trend of higher CKD prevalence and 

hemodialysis dependence in males. Similar 

demographic patterns have been observed in both 

national and international studies, where males and 

older adults constitute the majority of patients 

requiring urgent hemodialysis, often due to 

comorbidities such as hypertension and diabetes 

(Hani et al., 2025; Dinçer et al., 2024; Putu et al., 

2024; Teuwafeu et al., 2022; Almeida et al., 2024).  

Regarding vascular access, the right internal jugular 

vein is frequently chosen for catheter insertion in 

emergency settings. This preference is supported by 

clinical practice, as the right internal jugular vein 

offers a more direct route to the superior vena cava, 

facilitating easier and safer catheter placement while 

minimizing the risk of complications such as stenosis. 

The use of this site aligns with established guidelines 

and is consistently reported in studies examining 

emergency hemodialysis access (Teuwafeu et al., 

2022; Almeida et al., 2024). 

In summary, the predominance of emergency 

DLC use among older male CKD patients and the 

preference for the right internal jugular vein for 

catheter placement are well-supported by recent 

clinical research and reflect best practices in 

emergency hemodialysis management. 

Catheter dislodgement is a frequent 

complication in both peripheral and central venous 

catheters, often leading to treatment interruption and 

increased healthcare costs (Marsh et al., 2021). 
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Dislodgement rates for peripheral intravenous 

catheters have been reported at 7%, with risk factors 

including female gender, catheter placement in the 

wrist or hand, and insertion by less experienced 

providers (Marsh et al., 2021). In pediatric oncology 

patients, port-A catheter dislodgement occurred in 

2.4% to 4.1% of cases, most commonly at the site of 

anastomosis to the port, and was often associated with 

catheter dysfunction (Wang et al., 2013; Ho et al., 

2008). In emergency department settings, dysfunction 

was the most prevalent complication, followed by 

extravasation and dislodgement, and was associated 

with factors such as agitation, lack of caregiver 

support, and comorbidities (Urbina et al., 2024). 

Securement methods play a crucial role in preventing 

dislodgement; for example, subcutaneous anchor 

securement systems significantly reduced 

dislodgement rates compared to sutureless devices in 

pediatric central venous catheters (Kleidon et al., 

2024). 

Novel safety devices, such as tension-

activated safety release valves, have also been 

developed to prevent accidental dislodgement by 

disconnecting the tubing when excessive force is 

applied, thereby maintaining catheter integrity and 

reducing complications (Moureau, 2023; Munoz-

Mozas, 2022). Additionally, catheter tip location 

influences dysfunction rates, with tips placed in the 

superior vena cava associated with lower dysfunction 

compared to deeper placements (Soh et al., 2022). 

These findings highlight the importance of proper 

securement, careful site selection, and attention to 

patient-specific risk factors to minimize catheter 

dislodgement and dysfunction (Marsh et al., 2021; 

Moureau, 2023; Urbina et al., 2024; Munoz-Mozas, 

2022; Wang et al., 2013; Kleidon et al., 2024; Ho et 

al., 2008; Soh et al., 2022). 

Systemic complications such as decreased 

consciousness and shock were also significant 

contributors. These are often clinical manifestations 

of uremic encephalopathy, sepsis, or fluid overload—

conditions requiring urgent hemodialysis facilitated 

by immediate vascular access. Uremic 

encephalopathy typically occurs when glomerular 

filtration rate drops below 15 mL/min and can rapidly 

progress without prompt dialysis (Goldstein & 

Graham, 2013). 

The results underscore the critical need for 

early recognition of catheter complications and 

implementation of strict protocols for catheter care 

and surveillance. Education for patients and 

healthcare providers on the maintenance of temporary 

catheters is essential to reduce unplanned 

replacements and improve outcomes. 

 

CONCLUSION  

This study revealed that emergency double 

lumen catheter (DLC) placement was most frequently 

required in adult and elderly male patients with 

chronic kidney disease, particularly due to catheter 

dislodgement, dysfunction, and systemic 

complications such as decreased consciousness and 

shock. The right internal jugular vein remained the 

preferred access site due to its anatomical advantages. 

These findings emphasize the urgent need for 

improved catheter care protocols, early detection of 

complications, and proper patient education to reduce 

the burden of emergency vascular access procedures 

in hemodialysis patients. Strengthening preventive 

strategies and infection control measures may 

contribute significantly to reducing morbidity, 

mortality, and healthcare costs associated with DLC-

related complications. 
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