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 Temporary hemodialysis catheter (NTHC, Non-tunneled hemodialysis 

catheter) can be used in cases of Acute Kidney Injury (AKI) and Chronic 

Kidney Disease (CKD) in emergency settings. According to KDOQI 

2019 guidelines, NTHC should not exceed two weeks in Internal Jugular 

or Subclavian vein and five days in the femoral vein. However, the use 

of NTHC in Indonesia and many other countries exceed the 

recommended use. This study aims to determine the durability of NTHC 

on three different sites (Internal Jugular, Subclavian, and Femoral Vein) 

and determine factors influencing the durability of NTHC. This 

prospective cohort observational analytic study used a consecutive 

sampling method to recruit subjects that meet inclusion and exclusion 

criteria. Every subject was then followed until the occurrence of an 

event. Data censoring was applied for the elective removal of the NTHC. 

Of the 74 subjects, the durability NTHC in Internal Jugular, Subclavian 

and Femoral veins were 36.29, 46.91, and 33.00 days respectively. By 

statistics, no significant differences were observed. However, 

multivariate analysis showed that the risk of the event was four times 

higher in the femoral vein site. The most extended catheter durability 

was the subclavian vein, with the femoral vein showing the highest risk. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

According to the Data and Information Center of the Indonesian Ministry of Health in 2017, Non-

Communicable Diseases (NCD) contributed to 70% of deaths worldwide (Ministry of Health of the 

Republic of Indonesia, 2017). As a form of NCD, Acute Kidney Injury (AKI) and Chronic Kidney Disease 

(CKD) are national health problems in Indonesia with increasing prevalence and incidence, both of which 

require hemodialysis both as renal support or as renal replacement therapy [13]. One of the prerequisites 

and things that are essential in the care of patients on hemodialysis is the existence of adequate 

hemodialysis vascular access consisting of temporary vascular access and permanent vascular access. One 

type of vascular access for hemodialysis is a temporary hemodialysis catheter (NTHC, Non-tunneled 

hemodialysis catheter), which can be used in cases of Acute Kidney Injury (AKI) and Chronic Kidney 
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Disease (CKD) [1]. 

 

Based on the guidelines from KDOQI 2019, the use of a temporary hemodialysis catheter (NTHC) should 

ideally only be carried out for as short a time as possible in acute/emergency conditions by immediately 

preparing access to permanent hemodialysis [14]. In the 2006 KDOQ guidelines, it is recommended that no 

more than two weeks of NTHC be used in the internal jugular v. or subclavian v. and a maximum of 5 days 

in the femoral v. [7]. However, in practice in Indonesia, as in several other countries in the world, 

temporary hemodialysis catheters (NTHC) are still used beyond the recommended duration of KDOQI [2]. 

A study conducted by Bonfante et al. from 2000 to 2004 in Brazil showed that 18.2% of patients were still 

using a temporary hemodialysis catheter for more than three months [4]. A study conducted by [15] in 

Slovenia showed that the durability of a single-lumen pre-curved non-tunneled catheter in the right internal 

jugular vein was 3.1 ± 1.9 months [15]. There are many factors that affect the durability of hemodialysis 

catheters, according to a study conducted by Wang et al. in China in 2014 showing the influence of age, 

diabetes mellitus comorbidity, education level, place of residence, absence of permanent vascular access 

pre-hemodialysis, the absence of drugs to prevent thrombus in the catheter, the type of NTHC catheter, the 

hemoglobin level, and the location of the insertion on the durability of the hemodialysis catheter [18]. A 

study by [9] in Belgium showed that catheter placement in the internal jugular vein was a strong predictor 

of more extended durability with better infection resistance than other locations [9]. 

 

A preliminary study conducted by researchers in September 2021 showed that 24 samples in the 

hemodialysis room at RSUD Dr. Soetomo Surabaya show the average duration of NTHC use in Dr. 

Hospital. Soetomo as follows: subclavian v.: 61.54 days (30-90 days); internal jugular v. 71.25 days (60-90 

days) and femoral v. 53.57 days (30-90 days) with a cumulative mean of 62.12 days. The type of 

hemodialysis catheter that is widely used in Dr. Soetomo Hospital Surabaya, according to a preliminary 

study by researchers, is a temporary/Nontunneled hemodialysis catheter (NTHC). The same is true in many 

developing countries of the world. 

 

1.1 Goals 

The existence of data regarding the durability at each installation location and the effect of choosing the 

installation site on the durability of NTHC is essential because it can be the basis for policymakers in 

hospitals and related parties (health insurance) in choosing and determining the right timing to prepare 

permanent hemodialysis vascular access, as well as the financing policy for patients who require the use of 

a tunneled hemodialysis catheter (THC) in certain patients if there is an indication to comply with the 

guidelines issued by KDOQI. 

 

2. Research methods 

This study is an analytic observational study using a prospective cohort design by following a specific time 

window period until the minimum required number of samples is reached. Subjects were patients who had a 

temporary hemodialysis catheter (NTHC) inserted at Dr. Soetomo Hospital. This study uses total sampling, 

where research subjects are recruited within a period of 4 four months. The inclusion criteria in this study 

were patients who had a temporary hemodialysis catheter (NTHC) inserted at Dr. Soetomo Hospital 

Surabaya, who agreed to be the subject of the study, installed on subclavian v., internal jugular v., and 

femoral v., the type of catheter that is double lumen or triple lumen NTHC with a size of 12 Fr. Meanwhile, 

the exclusion criteria in this study were age less than 18 years, did not have a care giver, a history of double 

lumen installation on the same side, and at the time of insertion of a temporary hemodialysis catheter there 

were complications of pneumothorax, hematothorax or pseudoaneurysm. 
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The research was conducted at Dr. Soetomo Hospital Surabaya, and it is planned for a period of time until 

minimal n is achieved in 2022. All patients/families who will have NTHC (Double lumen) installed are 

explained the objectives, procedures, and benefits of the study and asked for approval/refusal to participate 

in the study then, installed NTHC according to the procedure The researcher entered the data of name, date 

of birth, gender, medical record number, type of catheter, location of the NTHC insertion that was installed 

and visited the hemodialysis room to assess whether there was infection, stuck or detached catheter. Patients 

continue to be followed until an event occurs: early complications, infection/dysfunction of the catheter so 

that it must be removed, the patient dies, or the patient stops taking hemodialysis. 

 

Data processing is done using the SPSS program. Mean, and median catheter durability measurements were 

made with 95% confidence intervals. Then, Kaplan – Meier survival analysis was performed to assess the 

overall durability of NTHC for each installation site. 

 

3. FINDINGS AND DISCUSSION 

 

3.1 Research Subject Demographics 

During the recruitment period, researchers obtained 74 study samples, with ages varying from 18 to 74 

years (mean = 47.27), 47 subjects (63.5%) were men, and 27 subjects (36.5%) were women. Based on 

comorbid diseases, 18 subjects (24.3%) had type 2 diabetes mellitus, and 39 subjects (52.7%) had 

hypertension. 

 

Based on the type of temporary hemodialysis catheter (NTHC) used, as many as five subjects (6.8%) had 

triple lumen NTHC installed, while the rest (n = 69; 93.2%) had double lumen NTHC. Most NTHC 

installation locations are in v. internal jugular (n = 36; 48.6%). The duration of insertion (durability) of 

NTHC in all study subjects varied from 6 to 116 days (mean = 41.3 days; median = 38.5 days). 

 

Of the 74 study subjects, 11 subjects (14.9%) experienced infection at the CDL insertion site, 11 subjects 

(14.9%) experienced CDL malfunction, and eight subjects (10.8%) experienced CDL detachment. There 

was a mortality of 12.2% (n = 9) during the study (Table 1). 

 

Table 1 Demographics of Research Subjects 

Characteristics Value (n = 74) 

NTHC type  

NTHC double lumen 69 (93.2%) 
NTHC triple lumen 5 (6.8%) 

NTHC Installation Location  

internal jugular 36 (48.6%) 

subclavian 28 (37.8%) 
femoral 10 (13.5%) 

Gender  

Man 47 (63.5%) 
Woman 27 (36.5%) 

Comorbid  

Type 2 diabetes mellitus 18 (24.3%) 
Hypertension 39 (52.7%) 

 

In research subjects who installed NTHC in internal jugular v., as many as six samples had infected NTHC. 

Meanwhile, the highest number of NTHC malfunctions occurred in research subjects who had NTHC 

installed in jugular v. (n = 5). Mortality rates in study subjects attached to NTHC in internal jugular v. as 

many as six samples. 
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Table 2 NTHC installation locations and NTHC-related events 

NTHC Installation Location 

NTHC Related Events 
 

Mortality 
(n = 9) 

Infected Malfunction Regardless  

internal jugular (n = 36) 6 5 3 6 

subclavian (n = 28) 4 3 4 3 

femoral (n = 10) 1 3 1 0 

 

3.2 NTHC Durability Calculation Results on research subjects 

The calculation of the average durability used research subjects who had an event/outcome, namely 14 

subjects at the location of the internal jugular vein, 11 subjects at the location of the subclavian vein, and 

five subjects at the location of the femoral vein. 

 

3.3 Location of the internal jugular vein 

Among 14 research subjects who had been followed up, the mean durability was 36.29 days (minimum six 

days; maximum 66 days) with a standard deviation of 20.216 days and median of 32.5 days. 

 

3.4 The subclavian vein insertion site 

Among 11 research subjects who had been followed up, the mean durability was 46.91 days (minimum 13 

days; maximum 93 days) with a standard deviation of 23,763 days and median of 43 days. 

 

3.5 The femoral vein insertion site 

Among five research subjects who had been followed up, the mean durability was 33.00 days (minimum 13 

days; full 55 days) with a standard deviation of 18.097 days and a median of 37 days. 

 

3.6 Univariate Analysis of the Effect of Installation Location on Average Durability 

The ANOVA test was used to see if there was a significant difference in the mean durability in the three 

groups. There was no significant difference in the mean durability in the three groups of installation 

locations (p: 0.362) (Table 3). 

 

Table 3. ANOVA. Test Results 

ANOVA Mean Square F Significance 

Between groups 479,600 1.055 0.362 

 

3.7 Kaplan-Meier survival analysis 

Of the 74 research subjects, 30 subjects experienced an event, and the rest were censored until July 20, 

2022, with details of 38.9% of subjects being placed in the internal jugular vein; 39.3% of subjects inserted 

into the subclavian vein and 50% of subjects inserted into the femoral vein experienced an event. (Table 4). 

 

Table 4 Table of Survival at 3 groups of installation locations 

INSTALLATION 

LOCATION 

 
Total N 

 
N events 

Censored 

   N Percent 

Jugular 36 14 22 61.1% 

Subclavian 28 11 17 60.7% 

Femoral 10 5 5 50.0% 
Total 74 30 44 59.5% 

 

From the survival curve below, it appears that the survival associated with the cumulative event of NTHC 
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implanted in the subclavian vein is higher than that of NTHC implanted in the internal jugular vein and 

femoral vein. (Figure 1) 

 

 
Figure 1 Kaplan Meier Survival Curves in the Three Installation Location Groups 

 

Hemodialysis is indicated in patients with a sudden decline in renal function, especially if accompanied by a 

decrease in life-threatening conditions such as electrolyte imbalance, drug intoxication, fluid overload, 

uremia. In non-emergency situations, according to the Kidney Disease Outcomes Quality Initiatives 

(KDOQI) 2015 Update, hemodialysis is indicated for patients with a glomerular filtration rate (GFR) <30 

mL/min/1.73 m2 (stage 4 CKD) [17]. 

 

NTHC is generally used when immediate renal replacement therapy (RRT) is required, as seen in acute 

kidney injury. Several studies and reviews have revealed the superiority of NTHC over THC for dialysis to 

treat acute kidney injury patients with fewer complications. Hemodialysis catheter durability was defined as 

the number of days a temporary hemodialysis catheter was used from insertion to removal due to 

pathological conditions (infection, dysfunction, detachment). This study focuses on calculating the 

durability of each NTHC at three different installation locations, namely the internal jugular vein, 

subclavian vein, and femoral vein, as well as seeing whether there are significant differences in the three 

installation locations [2], [19]. 

 

3.8 Selection of NTHC installation location 

From various studies reported before, the majority of the choice of the insertion site is the internal jugular 

vein, followed by the femoral vein and the last choice is the subclavian vein [2]. In the process of recruiting 

subjects, the researchers obtained 36 subjects who were placed in the internal jugular vein (according to the 

majority), followed by 28 subjects in the subclavian vein and at least the femoral vein (10 subjects). The 

selection of the femoral vein was found to be the smallest due to the consideration that the durability of 

NTHC in the femoral vein was the shortest compared to the other two installation sites. 

 

3.9 NTHC durability in the internal jugular vein 

Blood from the lower extremities drains into the popliteal vein and then into the superficial femoral vein; 

This vein then merges with the deep femoral vein (at the top of the thigh becomes the common femoral 

vein. The common femoral vein is the preferred site for puncture and is located within the femoral triangle 

– located in the inguinal–femoral region and formed by the inguinal (superior) ligament, sartorius muscle 

(lateral), and adductor longus (medial) [3]. From our results, the mean durability of NTHC implanted in the 

internal jugular vein is 36.29 days (minimum six days; maximum 66 days) with a standard deviation of 
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20.216 days, a median of 32.5 days with the most common causes of discharge were infection and 

malfunction (6 and 5 subjects). 

 

3.10 NTHC durability in the femoral vein 

The femoral vein, together with the femoral artery, is covered by the femoral sheath. This membranous 

structure (fascia) originates from the transversalis fascia. The common femoral vein becomes the external 

iliac vein after passing through the ingual ligament [16]. The external iliac vein joins the internal iliac vein 

and will become the common iliac vein. Indications or considerations for using the femoral vein as a 

temporary catheterization site are: patients who require short-term catheterization (<1 month), chronic 

dialysis patients who will have an AV fistula, peritoneal dialysis, or vein graft available, and inexperienced 

operators for whom ultrasound is available. to guide jugular catheterization are not available. The results of 

our study showed the mean durability of NTHC in the femoral vein was 33.00 days (minimum 13 days; 

maximum 55 days) with a standard deviation of 18.097 days, a median of 37 days with the most common 

cause of discharge being malfunction (4 subjects). 

 

3.11 NTHC Durability in Subclavian Veins 

The subclavian veins are the main bilateral venous structures that drain blood from the upper extremities via 

the axillary, brachial, ulnar, and radial veins. In addition to containing blood components, the subclavian 

vein also receives lymphatic drainage. The subclavian vein can be considered a catheterization site for 

temporary dialysis if there are some contraindications to the internal jugular and femoral dialysis [5]. The 

results of our study showed that the mean durability of NTHC in the subclavian vein was 46.91 days 

(minimum 13 days; maximum 93 days) with a standard deviation of 23,763 days, median 43 days, with the 

most common causes of discharge being infection and detachment. (4 subjects each). 

 

3.12 The Effect of Installation Location on NTHC Durability 

Studies abroad concluded that insertion in the internal jugular vein is more durable than in the subclavian or 

femoral vein [6], [8], [10], [11]. However, our results showed that the best durability was obtained in 

subjects who were placed on NTHC at the site of the subclavian vein (mean 46 .91 days), followed by the 

internal jugular vein (mean 36.29 days), and the lowest was in the femoral vein (mean 33.00 days) although 

the difference in mean between the three was not statistically significant (p: 0.314) clinically this result was 

quite significant. 

 

This was confirmed by using Kaplan-Meier survival analysis in which the cumulative event-related survival 

of NTHC implanted in the subclavian vein was higher than that of NTHC implanted in the internal jugular 

vein and femoral vein. Using multivariate analysis, insertion in the femoral vein had a risk of events 

approximately four times greater than insertion at the other two locations significantly [12], [20]. 

 

3.13 Limitation 

Our research has several limitations, namely the number of samples that are not uniform between each 

location and the presence of confounding factors that may affect the final results such as differences in 

operator level when installing NTHC and different brands. It is hoped that there will be research with a 

more extensive scope in the future. 

 

4. Conclusion 

In hemodialysis patients at Dr. Soetomo Hospital Surabaya, the first choice of vascular access is the internal 

jugular vein, followed by the subclavian vein, with the femoral vein as the last option. The durability of 

NTHC placed in the subclavian vein is the best compared to the location for insertion of the internal jugular 
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vein and femoral vein. 

 

Following the KDOQI 2019 recommendations, a temporary hemodialysis catheter should be installed only 

in emergency conditions and in patients whose hemodialysis status is unknown. Using the NTHC 

installation location in the subclavian vein as the first choice is recommended, followed by the internal 

jugular vein with the femoral vein as the last option and immediately converted with THC. In CKD patients 

who require routine hemodialysis but do not have permanent vascular access (AV Shunt/ AV Fistula/ AV 

Graft) who require immediate hemodialysis access, it is recommended to use Tunneled Hemodialysis 

Catheter (THC) vascular access to reduce the risk of infection. 
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