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Abstract 

Introduction. Infection is the main complication of prolonged–term catheter uses as hemodialysis access. The KDOQI recommends the insertion 

of tunnel venous hemodialysis catheter in the right internal jugular vein (IJV) where the tip placed in the right atrium and the arterial opening 

enfacing the mediastinum. The previous study showed that the incidence of catheter–related bacteremia (CRB) is 35% at three months' use and 

54% at six months' use. The TCC tip position as hemodialysis access in left IJV is correlated more to dysfunction and infection compared to the 

right IJV. 

Method. A cross–sectional study was conducted with 62 subjects of hemodialysis patients using IJV TCC access. Data of TCC site of insertion, 

TCC tip position, suspected CRB, and subject’s characteristics including age, sex, and diabetes mellitus from January 2018 to January 2019 

collected from medical records. The correlation between these variables analyzed using Chi–Square test with a p–value of <0.05 considered 

statistically significant. The odds ratio (OR) with 95% confidence interval also analyzed.  

Results. Out of 62 subjects enrolled in this study, 45 (72.6%) were 60 yr. or less, forty (66.1%) males, fifteen with diabetes mellitus as the comorbid 

(24.2%). Thirty–nine subjects (62.9%) TCC tip positioned in SVC, two subjects (3.2%) in CAJ, and 21 subjects (33.9%) in RA. Twenty–two of 

these 62 with suspected CRB (35.48%). There is no significant correlation between the TCC tip position with suspected CRB incidence (p = 0.92, 

OR 1.05, 95% CI = 0.35 – 3.08). Age, gender, and diabetes mellitus were not statistically proven as risk factors of suspected CRB.  

Conclusion. There is no significant correlation between the TCC tip position and studied risk factors with suspected CRB.  

 

Keywords: Hemodialysis, tunnel–cuffed catheter, suspected catheter–related bacteremia. 

 

 

Introduction 

 

Access selection is an important aspect to consider in managing 

chronic kidney disease patients with hemodialysis. The created 

arteriovenous fistula is an ideal access for hemodialysis. Its use 

met the patients’ needs, durability, and minimal complications. 

Tunnel cuffed catheter (TCC) recommended to be used as a 

hemodialysis catheter access.1,2 Kidney Disease Outcome 

Quality Initiative (KDOQI) showed that the main problem 

related to prolonged catheter use is infection. The United States 

Renal Data System (USRDS) Morbidity and Mortality Study 

Wave 1 also showed that patients with venous catheterization 

and graft as hemodialysis access have higher infection–related 

mortality rate compared to patients with fistula access.2 Katneni 

(2007) and Miller (2016) identification of risk factors for 

occurrence of catheter–related bloodstream infection include 

age, sex, suboptimal barrier precautions during catheter 

insertion, NCC, site of insertion, prolonged use of catheter, 

previous episodes of CRB, Staphylococcus aureus nasal 

carriage, diabetes mellitus, hypoalbuminemia, and recent 

surgery.3–5 HEMO study showed that 7.6% hemodialysis 

patient using catheter as access and constitute 32% of total 

hospitalized patients with hemodialysis access–related 

infection.6 Previous studies reported that the catheter tip 

position is related to infection, especially catheter–related 

bacteremia. No data is providing the correlation between TCC 

tip position in internal jugular vein with suspected catheter–

related bacteremia and related risk factors in dr. Cipto 

Mangunkusumo General Hospital (CMGH), Jakarta. 

Method 

This study was a comparative descriptive study using cross 

sectional design aimed to find the correlation between 

suspected catheter–related bacteremia and catheter tip position 

in patients with the internal jugular vein TCC as hemodialysis 

access. The study was conducted in the Vascular Surgery 

Division Department of Surgery, CMGH, from 2018 to 2019. 

The study subjects were adults with chronic kidney disease who 

underwent hemodialysis using internal jugular vein TCC 

inserted by vascular surgeons in CMGH as hemodialysis 

access. The criteria of catheter–related bacteremia established 

by the nephrologist based on clinical judgment, white blood cell 

count >10.000/µL, and the TCC as the main source of infection. 

Blood culture is not routinely checked as a mean to find the 

evidence of catheter–related bacteremia. The inclusion criteria 

were all those proceed hemodialysis with internal jugular vein 

TCC as the access, confirmed with chest x–ray following 

catheter insertion. hose that proceed hemodialysis with 
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malignancy, immune system defect, and history of previous 

hemodialysis access–related infection excluded. The risk 

factors observed in this study were age, gender, and diabetes 

mellitus. The samples enrolled using a consecutive sampling 

method. The accessible population was those who underwent 

hemodialysis with internal jugular vein access using TCC 

inserted by vascular surgeons in CMGH. Data analyzed using 

the Chi–Square test with a p–value of <0.05, the odds ratio 

(OR) with a 95% confidence of interval. The study approved 

by the Committee of Ethics, Faculty of Medicine, Universitas 

Indonesia No 794/UN2.F1/ETIK/PPM.00.02/2019. 

 

Results                

There were 320 subjects proceeded hemodialysis, a total of 62 

subjects met the criteria, and enrolled. The subjects’ 

characteristics and the total catheter–related bacteremia 

presented in table 1. 
 
Table 1. Characteristics of the subjects 

Variable 
Total 

Suspected Catheter–related 

bacteremia 

(n = 62) Yes (n = 22) No (n = 40) 

Age    

− <60 years 45 (72.6) 16 (25.8) 29 (46.8) 

− >60 years 17 (27.4) 6 (9.7) 11 (17.7) 

Gender    

− Male 41 (66.1) 14 (22.6) 27 (43.5) 

− Female 21 (33.9) 8 (12.9) 13 (21) 

Diabetes mellitus status    

− Diabetes mellitus 15 (24.2) 6 (9.7) 9 (14.5) 

− Non–diabetes 

mellitus 
47 (75.8) 16 (25.8) 31 (50) 

TCC tip position    

− Superior vena cava 39 (62.9) 14 (22.6) 25 (40.3) 

− Cavo–atrial 

junction 
2 (3.2) 0 (0) 2 (3.2) 

− Right atrium 21 (33.9) 8 (12.9) 13 (21) 

TCC: tunnel–cuffed catheter 

In these subjects, the different sites of insertion as well as tip 

position as presented in table 2.  

Table 2. Internal jugular TCC insertion location and catheter tip position 

TCC tip position Right Left Total 

− Superior vena cava 30 9 39 

− Cavo–atrial junction 0 2 2 

− Right atrium 19 2 21 

 

Table 3. TCC tip position and suspected bacteremia 

Characteristics n 
Suspected 

CRB 
p value 95% CI OR 

TCC tip position 

− Superior vena 

cava 
39 14 

p = 

0.929* 

OR 1.050 95% CI 

(0.357–3.089) 

− Non superior 

vena cava 
23 8   

Right insertion 

− Superior vena 

cava 
30 11 

p = 

0.990* 

OR 0.992 95% CI 

(0.301–3.628) 

− Non superior 

vena cava 
19 7   

Left insertion 

− Superior vena 

cava 
9 3 p = 1.0** 

OR 1,500 IK 95% 
(0,106–21,312) 

− Non superior 

vena cava 
4 1   

*Chi Square test **Fisher test 

The analysis proceeded to find out the correlation as well as 

odds ratio of the catheter–related bacteremia (table 3). The 

study also analyzed suspected catheter–related bacteremia risk 

factors including age, gender, and diabetes mellitus status using 

bivariate analysis and Chi–Square test. 

Table 4. Bivariate and multivariate analysis of age, gender, and DM status 

with catheter–related bacteremia 

Variable p value OR (95% CI)  

Age 0.985 1.011 (0.315–3.249) 

Gender  0.758 1.187 (0.398–3.537) 

DM status 0.675 1.292 (0.390–4.273) 

 

Discussion 

This comparative descriptive cross–sectional study showed no 

significant correlation between TCC tip position and catheter–

related bacteraemia. The bivariate analysis proceeded on the 

risk factors for catheter–related bacteraemia, including age, 

gender, and DM status showed no significant correlation. 

The study data showed that more TCC were inserted on the 

right internal jugular vein and more TCC tip was positioned 

outside the cavo–atrial junction and right atrium. NKF–KDOQI 

recommends the use of right internal jugular vein as the site of 

access with the catheter tip positioned inside the right atrium, 

and the catheter opening enfacing the mediastinum. With such 

an access, an optimal haemodialysis flow rate with a minimal 

complications could be achieved. The access in the subjects 

enrolled in the study is not adhered to NKF–KDOQI 

recommendation as no fluoroscopic guidance nor evaluation 

following the procedure of the TCC. 

However, the study showed that 40% of subjects with diabetes 

mellitus experienced the catheter–related bacteraemia. To this 

data, remains the possible risk factor of catheter–related 

bacteraemia even though no statistically significant correlation. 

The literature showed that catheter infection occurs early, 

and/or lately. Earlier infection mostly related to the site of 

catheter insertion, while slow progressing infection related to 

malfunctioned catheter. The catheter malfunction defined as 

the inability of access to provide extracorporeal blood flow 

of >300 mL/minute in pre–pump arterial pressure of ≤250 

mmHg. The thrombus formation inside the catheter lumen is 

responsible for the increased risk of infection. According to 

Indonesian Renal Registry reports, haemodialysis may provide 

a proper function when the blood flow rate reaches up to ≤250 

mL/minute. This practice lets a longer duration of the 

haemodialysis, but in contrast, it leads to more prolonged 

catheter use. Such treatment will result in the difficulty of 

determining the incidence of catheter malfunctions and, 

ultimately, haemodialysis access catheter infection. 

The use of non–fluoroscopic modalities as the guidance might 

also influence the comparison of the incidence of infection and 

non–infection related to the TCC tip position. In this study, the 

TCC tip position assessed through the examination of chest x–

ray following catheter insertion. 

There were limited studies focused on the correlation between 

TCC tip position and catheter–related bacteraemia. It was first 
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proposed with the study of Engstrom et al. in 2013. The 

importance of this correlation is to improve the TCC use as 

haemodialysis access. Future study enrolling subjects of 

Indonesian specific characteristics may lead to the development 

of Indonesian specific recommendation. 

Conclusion 

There is no correlation between internal jugular vein TCC tip 

position as haemodialysis access with catheter–related 

bacteraemia. Age, sex, and DM status were not significant 

statistically as catheter–related bacteraemia risk factors. DM is 

a potential risk factor considering that 40% of subjects with DM 

experienced catheter–related bacteraemia. TCC tip position as 

haemodialysis access must be determined well in order to 

assess the TCC tip related infection incidence more precisely. 

The use of fluoroscopy for procedure of insertion is 

recommended. 
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