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ABSTRACT 

 

Background: Hemodialysis (HD) is the most common renal replacement therapy modality in 

patients with CKD with a prevalence of up to 89%. One method to gain access to hemodialysis 

quickly is central venous catheterization using a double lumen catheter (CDL). However, the 

use of temporary CDLs increases the risk of complications such as thrombosis and infection. 

Currently, data related to CDL in NTB General Hospital is not available in full, both the 

incidence, germ patterns and antimicrobial sensitivity, causes of CDL emergencies and 

dysfunction. Researchers are interested in examining the factors that contribute to the incidence 

of emergency CDL insertion in HD patients at NTB General Hospital.  

 

Method: This study was a retrospective observational study. The samples of this study were 

patients who performed double lumen hemodialysis catheter vascular access measures in the 

OK CITO room of the NTB Provincial Hospital  taken was from January to March 2024. 

 

Results and Conclusions: The total sample consisted of 60 (65.9%) males and 31 (34.1%) 

females. The majority of the samples were from the adult age group with 59 (64.8%) people. 

The location of CDL insertion was the dextra internal jugular vein 86 (94.5%), sinistra internal 

jugular vein 3 (3.3%) and femoral vein 2 (2.2%). The most common risk factor indicating CDL 

insertion was due to CDL detachment 24 (26.4%). it is necessary to recognize the signs of 

complications from kidney disease so that CDL insertion is carried out immediately as access 

to hemodialysis. In addition, CDL maintenance is also very required to ensure the smooth 

delivery of therapy and prevent complications that can complications that may arise from CDL 

use, especially in patients with long-term use and and to consider the use of other vascular 

access options. 
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 INTRODUCTION 

According to the National Institute of 

Diabetes and Digestive and Kidney 

Diseases, approximately 468,000 people in 

the United States are on dialysis-a number 

that continues to grow each year.1 Globally, 

the estimated number of individuals 

affected by CKD is 843.6 million. Recent 

data shows that globally the incidence and 

prevalence of CKD during 1990-2016 

increased by 89 and 87% respectively, and 

reached 100% in countries with middle and 

low sociodemographic indices. There has 

been an estimated doubling in the number 

of deaths due to CKD in the last 3 decades, 

shifting CKD from the 18th leading cause 

of death in 1990 to the 11th in 2016.2 In 

addition, the rate of hemorrhagic 

complications due to arteriovenous fistula 

(AVF) in 1 year is estimated to be 0.4%. A 

study conducted by Ellingson et al. reported 

1,654 deaths from fatal vascular access 

bleeding over a 6-year period, accounting 

for 0.4% of all hemodialysis (HD) patient 

deaths in the study.3 

Hemodialysis (HD) is the most 

common renal replacement therapy 

modality in patients with CKD with a 

prevalence of up to 89%.4,5 In Indonesia, 

the Report of Indonesian Renal Registry 

reported that the number of new and active 

patients in Indonesia undergoing HD in 

2018 has doubled. In 2017, there were 

30,831 new patient cases and 77,892 active 

patients, while in 2018 there were 66,433 

new patient cases and 132,142 active 

patients.6 

Adequate hemodialysis relies on 

access to a large blood vessel capable of 

providing rapid and stable blood flow.7 

Autogenous arteriovenous fistula (AVF) is 

the first choice as a permanent vascular 

access, but it requires a minimum period of 

six weeks to be used.8 One method to gain 

access to hemodialysis quickly is central 

venous catheterization using a double 

lumen catheter (CDL). CDLs are widely 

used for acute purposes as well as a bridge 

to more permanent vascular access such as 

a mature AVF.9 The use of temporary CDLs 

has several advantages, including 

practicality, quick insertion, allowing 

immediate use, and painlessness during 

dialysis.10 

However, the use of temporary CDLs 

increases the risk of complications such as 

thrombosis and infection. CDL infections 

can cause catheter dysfunction and increase 

mortality by more than 50% and cause 

significant morbidity in the dialysis 

population.1,7 Patients with CDL infections 

have been reported to have comorbid 

diseases, such as hypertension (58%), 

diabetes (21.7%), and other 

comorbidities.11 
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 In general, CDL infections are 

characterized by redness of the skin at the 

catheter insertion site, tenderness around 

the insertion site, and fever, but these 

symptoms and signs lack the specificity and 

sensitivity to diagnose catheter-related 

infections. Blood cultures taken from 

peripheral veins and central venous catheter 

tip cultures can be used to diagnose CDL-

related infections.1,9 

Several studies have shown that 

patients with CDL have higher mortality 

compared to patients undergoing dialysis 

with natural fistulas.12 In addition to 

increased mortality, it has been shown in 

several studies that HD patients with central 

venous catheter-associated infections suffer 

a huge economic burden due to prolonged 

and repeated treatment.9 Data shows that at 

least 80,000 cases are reported with central 

line-associated bloodstream infection 

(CLABSI) occurring in intensive care units 

every year.13 Bloodstream infections are 

the leading cause of readmission and the 

second leading cause of death in patients 

undergoing HD.14 

Increased readmission rate is one of 

the impacts of CDL dysfunction in patients 

undergoing HD. Data from the US Renal 

System in 2011 showed that CDL infection 

increased the readmission rate to more than 

43% with readmission rate increasing to 

33%.15 

Documentation related to CDL 

dysfunction is needed, especially in the 

hemodialysis unit, to provide an overview 

and reference for preventive strategies for 

the management of CDL-related infection 

cases. Currently, data related to CDL in 

NTB General Hospital is not available in 

full, both the incidence, germ patterns and 

antimicrobial sensitivity, causes of CDL 

emergencies and dysfunction as well as an 

analysis of the financing burden due to 

CDL-related infections and the high 

morbidity, mortality, and economic burden 

caused by catheter-related infections, 

researchers are interested in examining the 

factors that contribute to the incidence of 

emergency CDL insertion in HD patients at 

NTB General Hospital. 

METHODS 

This study was a retrospective 

observational study. The research was 

conducted at the NTB Provincial Hospital, 

especially in the OK CITO Room. The 

samples of this study were patients who 

performed double lumen hemodialysis 

catheter vascular access measures in the 

OK CITO room of the NTB Provincial 

Hospital. The sample time span taken was 

from January to March 2024. The sample 

size required was 91 people selected by 

consecutive sampling. Samples were taken 

from the register book of OK CITO at NTB 

Provincial Hospital. All patients who 
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 underwent temporary vascular access using 

CDL were included in this study. 

This study assessed the association 

of risk factors present in patients with 

emergency and urgent vascular access 

using CDL. Patients who had been given 

CDL vascular access and recorded in the 

register were retrospectively reviewed for 

risk factors for emergencies and indications 

for vascular access in the emergency 

department. 

RESULTS 

The total sample consisted of 60 

(65.9%) males and 31 (34.1%) females. The 

majority of the samples were from the adult 

age group with 59 (64.8%) people, 

followed by the elderly group with 31 

(34.1%) people and there was only 1 (1.1%) 

from the adolescent group. The location of 

CDL insertion was the dextra internal 

jugular vein 86 (94.5%), sinistra internal 

jugular vein 3 (3.3%) and femoral vein 2 

(2.2%). The most common risk factor 

indicating CDL insertion was due to CDL 

detachment 24 (26.4%). (Table 1) 

Tabel 1. Karakteristik Sampel 

Karakteristik Rincian 

Jenis Kelamin, N (%)  

Laki-laki 60 (65.9) 

Perempuan 31 (34.1) 

Usia, N (%)  

Remaja (13-19 tahun) 1 (1.1) 

Dewasa (20-59 tahun) 59 (64.8) 

Lansia (≥60 tahun) 31 (34.1) 

Tempat insersi CDL, N (%)  

V. Jugularis Interna Dextra 86 (94.5) 

V. Jugularis Interna Sinistra 3 (3.3) 

V. Femoralis 2 (2.2) 

Faktor Risiko, N (%)  

CDL terlepas 24 (26.4) 

CDL macet 16 (17.5) 

Infeksi CDL 7 (7.7) 

Penurunan Kesadaran 14 (15.4) 

General Weakness 12 (13.2) 

Syok 9 (9.9) 

Edema 6 (6.6) 

Ketiadaan Akses Vaskuler Pro 

HD 

3 (3.3) 

 

DISCUSSION 

In this study, the number of CDL 

pairings based on gender was 60 men and 

31 women. This is similar to the prevalence 

of the 2018 Riskesdas which states that 

chronic kidney disease is more prevalent in 

men than women with a ratio of 3:1.49 

In addition, based on age group, 

most of the patients who were fitted with 

CDL were elderly compared to adults and 

adolescents. This is associated with the 

diagnosis of kidney disease such as Chronic 

Kidney Disease (CKD) or End State-Renal 

Disease (ESRD). Epidemiologic data 

shows that chronic kidney disease can be 

found at any age, but elderly ≥ 60 years old 
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 have a higher risk of suffering from chronic 

kidney disease. The most common chronic 

kidney disease patients in Indonesia 

according to the Riskesdas report are in the 

age group of 65-74 years, with a higher 

incidence in men.49 

In this study, almost all patients who 

underwent CDL insertion had a diagnosis of 

Chronic Kidney Disease (CKD) or End 

State-Renal Disease (ESRD). This is due to 

the use of CDL which is a temporary 

vascular access required for CKD or ESRD 

patients to undergo HD. According to 

guidelines from the National Kidney 

Foundation Dialysis Outcomes Quality 

Initiative (NKFDOQI)21,36, the 

recommended approach for CKD patients 

undergoing hemodialysis is to provide 

options with arteriovenous (AV) fistulas, as 

they can be used for longer periods of time, 

require fewer maintenance interventions, 

and provide lower infection rates. Even so, 

a significant number of patients have been 

fitted with CDLs mainly because 

hemodialysis can be started immediately 

after insertion. CDLs may be used in short-

term applications, such as in emergency 

situations, or in long-term scenarios. The 

latter is indicated for patients with no other 

viable access options.21,36 

In terms of vascular access 

emergencies with CDL insertion in patient, 

several risk factors as well as the patient's 

alarming clinical conditions indicate the 

need for immediate vascular access. In this 

study, the authors In this study, the authors 

categorized the patient's risk factors 

indicating CDL insertion to include, CDL 

detachment, CDL jamming, CDL infection, 

decreased consciousness, general 

weakness, shock, edema and absence of a 

CDL. 

CDLs are thin, flexible tubes with 

two channels that are inserted into the 

central vein. There are several risk factors 

that may increase the chances of a double 

lumen catheter dislodging:  

- Catheter size and type: If the catheter is 

too large for the vein, there is a high 

chance that the catheter will move and 

dislodge. Catheter material and catheter 

tip design also play a role. 

- Improper insertion: If the catheter is not 

inserted correctly, there is a high chance 

that the catheter will come out. 

- Patient movement: Patients who are 

agitated or coughing frequently are more 

likely to dislodge the catheter. 

- Catheter infection: Infection can cause 

inflammation around the catheter, so it is 

catheter is more likely to come out. 

- Tension on the catheter: If the tension on 

the catheter is too great, the catheter may 

be slip out of place. This can happen if the 
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 dressing is too tight, the patient's arm or 

leg moves too much, or if the patient 

coughs or vomits. the patient's arms or 

legs move too much, or if the patient 

coughs or vomits vigorously. 

A thrombus can obstruct the CDL in 

several ways, thereby inhibiting its function 

and potentially cause complications. 

Several factors can trigger clot formation 

inside the catheter. These include: Catheter 

material: Certain catheter materials may be 

more prone to triggering clot formation 

than others. The insertion process itself can 

irritate the vein wall, creating a surface for 

platelets (blood clotting cells) to stick to 

and initiate clot formation. In addition, if 

the blood flow through the catheter slows 

down, the blood flow becomes stagnant. 

Stagnant blood clots more easily than 

flowing blood. This may occur due to 

dehydration or underlying conditions that 

affect blood flow. Location and impact of 

the blood clot: The location of the blood 

clot inside the catheter determines the 

specific way it hinders function: Lumen 

blockage: A clot can form and completely 

block one or both catheter lumens. This 

prevents the withdrawal of fluids, 

medications, or blood through the blocked 

lumen. One-way valve effect: Sometimes, 

the clot acts like a one-way valve. This may 

allow fluid flow into the vein through the 

catheter but block the flow of blood or 

medication out. This can impede blood flow 

in the vein and put pressure on it. 

When examined closely, most of the 

risk factors that indicate CDL insertion are 

complications of CKD. Indicating CDL 

insertion are complications of CKD. Some 

of the complications highlighted in this 

study are decreased consciousness 

(especially due to uremic encephalopathy), 

general weakness, shock (especially sepsis 

shock), and edema.50 As kidney function 

deteriorates and more metabolic waste 

products accumulate in the blood, people 

may feel tired and generally weak and 

become less mentally alert. Some people 

lose their appetite and have shortness of 

breath. Anemia also contributes to general 

weakness. Uremic encephalopathy occurs 

in patients with acute or chronic renal 

failure once the estimated GFR (eGFR) 

decreases and remains below 15 mL/min. It 

is important to recognize signs and 

symptoms early, as untreated uremic 

encephalopathy can progress to 

unconsciousness to coma, while dialysis 

can quickly reverse symptoms.50 

Regarding CDL insertion site selection, 86 

patients had CDL insertion performed in the 

dextra internal jugular vein, 3 patients in the 

sinistra internal jugular vein and 2 patients 

in the femoral vein. As recommended in 

KDOQI, the most common catheter 

placement site is the internal jugular vein. 
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 However, the literature mentions left 

subclavian stenosis as the most frequent 

alteration, as a result of the interaction 

between the subclavian vein and local bony 

structures. 

CONCLUSION 

A CDL is a thin, flexible tube with 

two channels that is inserted into the into a 

central vein and is used to deliver fluids, 

medications, and nutrients directly into the 

bloodstream. CDLs provide the temporary 

vascular access needed to undergo 

hemodialysis in patients with kidney 

disease. As the majority of CDL users are 

patients diagnosed with kidney diseases 

such as Chronic Kidney Disease (CKD) or 

End State-Renal Disease (ESRD), it is 

necessary to recognize the signs of 

complications from kidney disease so that 

CDL insertion is carried out immediately as 

access to hemodialysis. In addition, CDL 

maintenance is also very required to ensure 

the smooth delivery of therapy and prevent 

complications that can complications that 

may arise from CDL use, especially in 

patients with long-term use and and to 

consider the use of other vascular access 

options. 
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