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ABSTRACT 
Aim: This study, concerning the risk factors of thrombosis on tunneled double-lumen catheters with 
administration of Heparin locking solution at Prof. Dr. I.G.N.G Ngoerah Hospital, supports the expansion of 
knowledge in addressing vascular access challenges in Stage V Chronic Kidney Disease patients. Method: 
Conducted from August 1, 2022, to August 31, 2023, employing a bidirectional cohort study design, analyzing 
73 Stage V CKD patients. Among these patients, vascular location, insertion side, and dialysis frequency were 
assessed. Results: The findings indicate that vascular location, insertion side, and dialysis frequency are not 
thrombosis risk factors for tunneled double-lumen catheters. Conversely, protective associations were 
observed for jugular vein location (RR 0.413), right-side insertion (RR 0.42), and twice-weekly hemodialysis 
(RR 0.388). Analysis of tip position showed a weak negative correlation with thrombosis risk. Conclusion: The 
study concludes that vascular location, insertion side, and hemodialysis frequency are not thrombosis risk 
factors, revealing significant protective associations for these variables. 
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INTRODUCTION 
Chronic kidney disease (CKD) is a major public 
health concern worldwide, including in Indonesia. It 
is characterized by a gradual loss of kidney function 
over time, potentially leading to end-stage renal 
disease (ESRD) if untreated. Based on data from the 
Global Burden of Disease study in 2017, CKD was the 
13th leading cause of death in Indonesia, accounting 
for 35,217 deaths, which is about 2% of total global 
CKD-related deaths (IHME, 2017). According to the 
2018 Indonesia’s Ministry of Health Research 
(Riskesdas), the prevalence of CKD in Indonesia was 
0.38%, or roughly 739,208 people, with the highest 
prevalence in North Kalimantan (0.64%) and Bali 
ranking 11th at 0.44% (Riskesdas, 2018). CKD poses 
a significant challenge in terms of both morbidity 
and mortality, making effective management crucial. 
 
The management of ESRD typically involves two 
major therapeutic options: conservative therapy and 
renal replacement therapy, which includes 
peritoneal dialysis (PD), hemodialysis (HD), and 
kidney transplantation. Vascular access is essential 
for HD, and the three most commonly used types are 
arteriovenous fistulas (AVF), arteriovenous grafts 
(AVG), and central venous catheters (CVC), including 
tunneled double lumen catheters (TDLC).  
 

 
According to the Kidney Disease Outcomes Quality 
Initiative (KDOQI) guidelines, AVF is considered the 
optimal vascular access for HD due to its superior 
long-term patency and lower complication rates 
compared to AVG and CVC (KDOQI, 2019). However, 
AVF is not always feasible for all patients due to 
various factors such as failed maturation or delayed 
surgery, which leaves TDLC as an important 
alternative, especially in emergency cases, for 
temporary or prolonged use (Gonzalez & Cassaro, 
2020). 
 
Despite its utility, TDLC is associated with several 
complications, with catheter-related thrombosis 
being the most frequent. Thrombosis is a leading 
cause of catheter dysfunction, accounting for 
approximately 80% of cases that require catheter 
replacement (Gunawansa, Sudungsinghe & 
Wijayaratne, 2018). The incidence of TDLC 
thrombosis varies widely, from 2% to 67%, 
depending on the patient population and clinical 
settings (Tjiang, 2021). Several risk factors contribute 
to thrombosis, including intrinsic factors related to 
the catheter itself—such as the type of catheter (non-
tunneled vs. tunneled), the site of insertion (femoral, 
subclavian, or internal jugular vein), and the position 
of the catheter tip (cavoatrial junction, right atrium, or 
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superior vena cava)—as well as extrinsic factors 
related to the patient's condition, such as the 
frequency of HD and the underlying vascular health 
(Gunawansa et al., 2018; Rhee, 2013; Kalantar-Zadeh, 
2014). 
 
Research indicates that while the use of 
anticoagulants like heparin lock can significantly 
reduce the risk of catheter-related thrombosis, the 
complication still occurs at a notable rate. For 
instance, a study by Abdekelfi et al. found that the 
incidence of thrombosis without prophylactic 
heparin locking was as high as 30%, but dropped to 
1.5% when heparin was used (Abdekelfi et al., 2021). 
However, other studies, such as one by Chapla K et 
al., showed no significant difference in catheter 
patency when comparing heparin with other locking 
solutions. The varying effectiveness of heparin lock 
in preventing thrombosis highlights the need for 
further investigation into the underlying risk factors 
contributing to catheter dysfunction. 
 
Previous studies at RSUP by Prof. Dr. I.G.N.G. 
Ngoerah have explored factors related to infection 
and heparin dosing for non-tunneled catheters, but 
research on TDLC-related thrombosis, particularly in 
the context of heparin lock usage, remains limited 
(Ranuartha & Yasa, 2021). Given the significant 
burden of catheter-related complications, including 
their contribution to increased morbidity, mortality, 
and healthcare costs, further research is essential to 
improve patient outcomes. 
 
This study aims to investigate the risk factors for 
thrombosis in patients using tunneled double-lumen 
catheters as vascular access for hemodialysis, 
specifically focusing on the role of heparin lock in 
stage V CKD patients. The specific objectives are to 
evaluate the influence of venous location, insertion 
side, catheter tip position, and frequency of 
hemodialysis on the incidence of thrombosis. We 
hypothesize that the venous location, insertion side, 
tip position, and hemodialysis frequency are 
significant risk factors for TDLC thrombosis in CKD 
stage V patients receiving heparin lock treatment. 
 
METHOD  
Study Design, time and place of study  
This study was an observational analytic cohort 
study approach through medical record reviews and 
subject tracking. The research aimed to compare risk 
factors, including venous insertion site, side of 
insertion, catheter tip position, and frequency of 
hemodialysis, in patients using tunneled double-
lumen catheters with heparin lock. Conducted at 
Prof. Dr. I.G.N.G Ngoerah General Hospital, the study 
focused on stage V chronic kidney disease (CKD) 
patients undergoing regular hemodialysis. The data 
collection period was from August 1, 2022, to August 
31, 2023. 
 
Samples Characteristic 
The target population for this study consisted of all-
stage V CKD patients undergoing hemodialysis with 
tunneled double-lumen catheters and receiving 
heparin lock at RSUP Prof. Dr. I.G.N.G Ngoerah. The 

accessible population included patients treated at 
the hospital during the study period, selected using 
consecutive sampling based on predetermined 
inclusion and exclusion criteria. The inclusion 
criteria comprised stage V CKD patients aged 18 
years or older, who had tunneled double-lumen 
catheter placement within the past 8 months for 
hemodialysis and received heparin locking solution. 
Patients were excluded if they had incomplete 
medical records, catheter placement for more than 8 
months, were not receiving heparin lock, were not 
undergoing regular hemodialysis at the hospital, 
were taking immunosuppressive medications, had 
bleeding disorders, had an active infection, had 
experienced a bleeding episode within the last 3 
months, had proliferative diabetic retinopathy, had a 
life expectancy of less than 1 year due to malignancy, 
had platelet counts below 100,000/uL, or had an 
International Normalized Ratio (INR) above 1.3. The 
research sample was collected using a consecutive 
sampling technique and sample selection was 
carried out until the minimum sample size was met. 
 
Data Analysis  
Participants were monitored through regular follow-
ups to assess thrombotic events, while data on risk 
factors such as venous insertion site, side of 
insertion, catheter tip position, and hemodialysis 
frequency were collected and analyzed to evaluate 
their relationship with catheter-related thrombosis. 
Quantitative variables, such as age, were treated as 
continuous variables, while hemodialysis frequency 
was categorized into two groups (2 times per week 
and 3 times per week). Data were analyzed using 
SPSS version 26, with descriptive statistics 
summarizing patient demographics and clinical 
characteristics. Continuous variables were 
presented as means with standard deviations (SD) 
for normally distributed data or medians with 
interquartile ranges for non-normally distributed 
data, while categorical variables were expressed as 
frequencies and percentages. Bivariate analysis 
using Chi-square tests, or Fisher’s exact test when 
needed, was performed to explore associations 
between independent variables and catheter 
thrombosis, with statistical significance set at p < 
0.05. Relative risk (RR) was calculated to estimate 
the risk associated with each independent variable, 
with RR > 1 indicating increased risk and RR < 1 
suggesting a protective factor, and 95% confidence 
intervals (CI) were applied. Spearman’s rho 
correlation was used for continuous or ordinal 
variables to assess the strength and direction of 
relationships with catheter thrombosis, with values 
close to 1 indicating a strong positive correlation. All 
analyses were adjusted for confounders, including 
age, sex, obesity, diabetes, and hypertension. 
 
RESULTS  
Characteristics of the study 
This observational analytical study was conducted 
on patients clinically diagnosed with stage V chronic 
kidney disease (CKD) who had a tunneled double 
lumen catheter (TDLC) inserted for hemodialysis at 
RSUP Prof. Dr. I.G.N.G Ngoerah. Based on inclusion 
and exclusion criteria, a total of 73 patients were 
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included using non-probability consecutive sampling. 
The patients were followed up, and data were 
collected on those who completed their course of 
treatment. No patients were excluded after initial 
enrollment. All 73 patients completed follow-up, and 
their data were analyzed. 
 
Of the 73 patients, 63% were female, and 37% were 
male. The mean age of the participants was 57.21 ± 
12.26 years, with an age range of 26 to 84 years. The 
majority of patients (82.2%) had diabetes, 50.7% 
had hypertension, and 49.3% were obese. Regarding 
the catheter insertion site, 61 patients (83.6%) had  
 
 

their TDLC was inserted into the internal jugular 
vein, while 12 patients (16.4%) had it inserted into 
the femoral vein. The right side was the most 
common insertion side, with 56 patients (76.7%), 
while 17 patients (23.3%) had their catheter 
inserted on the left side. Regarding catheter tip 
positioning, 10 patients (13.7%) had their catheter 
tip located at the cavoatrial junction, 34 patients 
(46.6%) at the right atrium, 18 patients (24.7%) at 
the superior vena cava, and 11 patients (15.1%) at 
the inferior vena cava. The majority of patients, 63 
(86.3%), underwent hemodialysis twice per week, 
while 10 (13.7%) underwent hemodialysis three 
times per week (Table 1).

TABLE 1: Demographic Characteristics of the Sample. 
 

CHARACTERISTIC DETAILS 

Gender 

Male 27 (37%) 

Female 46 (63%) 

Age 

Mean ± SD (Years) 57.21 ± 12.26 

Min-Max 26-84 

Venous Location 

Internal Jugular Vein 61 (83.6%) 

Femoral 12 (16.4%) 

Insertion Side 

Right Side 56 (76.7%) 

Left Side 17 (23.3%) 

Tip Position 

Cavoatrial Junction 10 (13.7%) 

Right Atrium 34 (46.6%) 

Superior Vena Cava 18 (24.7%) 

Femoral (VCI) 11 (15.1%) 

HD Frequency 

2 Times per Week 63 (86.3%) 

3 Times per Week 10 (13.7%) 

 
Analysis of Risk Factor  
Thrombosis was observed in 31 patients (42.5%) of 
the study population. Of the patients with 
thrombosis, 21 had their catheter inserted in the 
internal jugular vein, and 10 had it in the femoral 
vein. The incidence of thrombosis was higher among 
those with a femoral vein catheter insertion (83.3%) 

compared to those with a jugular vein insertion 
(34.4%). Thrombosis occurred more frequently in 
patients who had their TDLC inserted on the left side 
(76.5%) than on the right (32.1%). In terms of 
catheter tip position, the highest incidence of 
thrombosis (41.2%) occurred in patients with the tip 
located at the right atrium. 

 
TABLE 2: Description of the Research Sample Based on Thrombosis Risk Factors (n=73). 

 

Variable 
Thrombosis 

(n = 31) 

Absence of 
thrombosis 

(n = 42) 
Total 

RR  
( CI 95% ) 

P Value** 

Vein 
Location 

Internal Jugular 21 40 61 

0.413 
0.003 

 
Femoral 10 2 12 
 31 42 73 

Insertion 
Side 

Right 18 38 56 

0.42 
0.002 

 
Left 13 4 17 

 31 42 73 
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Variable 
Thrombosis 

(n = 31) 

Absence of 
thrombosis 

(n = 42) 
Total 

RR  
( CI 95% ) 

P Value** 

Hemodialysis 
Frequency 

2 times a week 22 41 63 

0.388 
0.001 

 
3 times a week 9 1 10 

 31 42 73 

*RR > 1 indicates a risk factor 
**Fisher exact test, significant if p < 0.05. 

 
Unadjusted risk ratios (RR) were calculated to 
evaluate the relationship between the variables and 
the risk of thrombosis. Patients with femoral vein 
catheter insertion had a significantly higher risk of 
thrombosis compared to those with jugular vein 
insertion (RR 0.413, 95% CI 0.003), and patients 
with left-sided insertion had a higher risk than those 
with right-sided insertion (RR 0.42, 95% CI 0.002). 
Additionally, patients who underwent hemodialysis 
three times per week had a higher risk of thrombosis 
compared to those who underwent it twice per week 
(RR 0.388, 95% CI 0.001) (Table 2). 

Regarding catheter tip position, the correlation 
between tip location and thrombosis was evaluated 
using Spearman’s rho correlation. A negative 
correlation (-0.323) was found between thrombosis 
and catheter tips located at the cavoatrial junction (p = 
0.005), indicating that this position may be associated 
with a lower risk of thrombosis compared to other tip 
positions (Table 3). 
 
 
 

 
TABLE 3: Description of the Research Sample Correlation of Tip Position and Thrombosis (n=73). 

 

Tip Position 
Thrombosis 

(n = 31) 

Absence of 
Thrombosis 

(n = 42) 

Total    
(n = 73) 

ρ*** P Value 

Cavoatrial Junction 1 9 10 

-0.323 0.005 
Right Atrium 14 20 34 

Superior Vena Cava 7 11 18 

Femoral 9 2 11 

Total 31 42 73   

***Spearman Rho Correlation. 

Sensitivity analyses were performed to further 
investigate the impact of catheter tip position and 
insertion side on the incidence of thrombosis. The 
data analysis supports the hypothesis that the 
catheter insertion site, side, and tip position are 
significant risk factors for thrombosis in patients 
undergoing hemodialysis with a tunneled double-
lumen catheter. These findings provide valuable 
insights into optimizing vascular access 
management in stage V CKD patients. 
  
DISCUSSION AND CONCLUSION  
This study examined the thrombotic risk factors 
associated with tunneled double-lumen catheter 
(TDLC) use for hemodialysis access in patients with 
stage V chronic kidney disease (CKD). The primary 
outcomes focused on thrombotic incidence, catheter 
tip position, venous access location, side of insertion, 
and frequency of hemodialysis. 
 
The study found that 42% of the 73 patients 
developed thrombosis, with significant differences 
based on catheter placement factors. The right 
internal jugular vein (RIJV) was used in the majority 
of cases and was associated with a lower risk of 
thrombosis (RR 0.413, p = 0.003). Catheters inserted 
into the left internal jugular vein had a notably 
higher incidence of thrombosis (76.5%), while right-
sided insertions were associated with a lower risk 
(32%) (RR 0.42, p = 0.002).  

Regarding tip positioning, the atrium right had the 
highest percentage of thrombotic events (41.2%), 
whereas the cavoatrial junction was less frequently 
associated with thrombosis. The frequency of 
hemodialysis also played a role, with patients 
undergoing dialysis twice weekly experiencing 
significantly lower thrombosis rates compared to 
those dialyzing three times weekly (RR 0.388, p = 
0.001). 
 
These findings support the conclusion that venous 
access location, side of catheter insertion, and 
dialysis frequency are key determinants of 
thrombotic risk. Consistent with the literature, the 
RIJV remains the preferred site for TDLC insertion 
due to its protective effect against thrombosis 
(Daugirdas, 2015; KDOQI, 2019). Previous studies 
also corroborate that left-sided catheter insertions 
tend to have higher thrombotic complications due to 
the anatomical path, which is longer and less direct 
compared to the right side (Santoro, 2014). 
 
However, our findings challenge some prior 
conclusions regarding catheter tip positioning. While 
prior studies have suggested that positioning at the 
right atrium is optimal due to a lower risk of catheter 
malfunction (Engstrom et al., 2013), our data 
indicate a higher risk of thrombosis associated with 
this location. This discrepancy could be attributed 
to differences in patient characteristics, such as
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vascular fragility with age (Xu et al., 2017; 
Mallappallil et al., 2014), or differences in dialysis 
practices. Additionally, the higher frequency of 
dialysis sessions per week was associated with 
increased thrombosis risk, a finding that aligns with 
the higher metabolic demands and vascular stress of 
more frequent hemodialysis (Rhee et al., 2013). 
 

Limitations of this study include the relatively small 
sample size and the lack of long-term follow-up, 
which may impact the generalizability of the results. 
There was also potential bias in selecting patients 
based on access site preference, as some patients 
may have had pre-existing vascular conditions 
influencing catheter placement. While the results are 
consistent with many existing studies (Sohail et al., 
2021; Gunawansa et al., 2018), the generalizability of 
this study is somewhat limited by the specific 
demographic and clinical context of the patients 
treated at RSUP Prof. I.G.N.G Ngoerah. The findings 
may not be fully applicable to populations with 
different comorbidities, or dialysis practices that 
differ in frequency or technique. Future studies with 
larger sample sizes and more diverse populations 
would provide stronger external validity and allow 
for more definitive conclusions. Despite these 
limitations, the study provides valuable insights into 
the use of tunneled catheters for hemodialysis access 
and their associated risks. 
 

FUNDING 
The funding for this research was entirely supported 
by personal funds. No external grants, institutional 
support, or sponsorship were obtained for the 
completion of this study. All expenses related to data 
collection, analysis, and other research activities 
were borne by the author. This independence from 
external funding sources ensured the absence of 
potential conflicts of interest that could influence the 
research outcomes. 
 

REFERENCES  
[1] Abdekelfi, K., Sartori, M., Salles, N., Jaccard, A., 

Sanchez, A., & Picot, M. (2004). Prevention of 
central venous line-related thrombosis by 
continuous infusion of low-dose unfractionated 
heparin, in patients with haemato-oncological 
disease: A randomized controlled trial. Thromb 
Haemost, 92(3), 654-661. 
 

[2] Aeddula, N. R., & Baradhi, K. M. (2018). Reflux 
Nephropathy. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing. 

 

[3] Alquwaizani, M., Buckley, L., Adarus, C., & 
Fanikos, J. (2013). Anticoagulants: A Review of 
Pharmacology, Dosing, and Complications. Curr 
Emerg Hosp Med Rep, 1, 83-97. 

 

[4] Andriati, R., Fitriani, D., Dewi, L. P., & Yuliastuti, Y. 
(2021). Determinants of reinstallation of double 
lumen catheter in patients with chronic kidney 
disease. Holistic Health Journal, 15, 95-101. 

 

[5] Andropoulos, D. B., Bent, S. T., Skjonsby, B., & 
Stayer, S. A. (2001). The optimal length of 
insertion of central venous catheters for 
pediatric patients. Anesth Analg, 93, 883-886. 

[6] Arianti, A., Rachmawati, A., & Marfianti, E. 
(2020). Characteristics of risk factors in chronic 
kidney disease patients undergoing 
hemodialysis in RS X Madiun. Biomedika, 12(1), 
36-43. 

 

[7] Basri, N. S., & Patrianef, P. (2017). Infection of 
double lumen catheter as hemodialysis access. 
New Ropanasuri J. Surg, 2, 6. 

 

[8] Besarab, A., & Pandey, R. (2011). Catheter 
management in hemodialysis patients: 
Delivering adequate flow. Clin J Am Soc 
Nephrol, 6, 227-234. 

 

[9] Blostein, M., & Kerzner, R. (2012). Practice 
guidelines for anticoagulation management. 
Jewish General Hospital, 3rd ed., 3-33. 

 
[10] Bohlke, M., Uliano, G., & Barcellos, F. C. (2015). 

Hemodialysis catheter-related infection: 
Prophylaxis, diagnosis, and treatment. J Vasc 
Access, 16(5), 347-355. 

 

[11] Borges, P. R. R., & Bedendo, J. (2015). Risk 
factors associated with temporary catheter-
related infection in patients on dialysis 
treatment. Texto & Contexto – Enfermagem, 
24(3), 680-685. 

 

[12] Campisi, C., Biffi, R., & Pittiruti, M. (2017). 
Catheter-related central venous thrombosis: 
The development of a nationwide consensus 
paper in Italy. JAVA, 12, 38-46. 

 
[13] Capodanno, D., & Angiolillo, D. J. (2012). 

Antithrombotic therapy in patients with 
chronic kidney disease. Circulation AHA, 125, 
2649-2661. 

 

[14] Causey, M., & Singh, N. (2017). Hemodialysis in 
the morbidly obese. In: Hemodialysis (pp. 149-
160). Springer. 

 

[15] Chapla, E., Valerius, M., Subramanian, S., & 
Hobson, J. (2015). Hemodialysis catheter 
locking solutions and the prevention of catheter 
dysfunction: A meta-analysis. Journal of 
Vascular Access, 16(2), 107-112. 

 
[16] Chaudhury, P., Sahni, S., Chakraborty, D., & 

Mitra, A. (2005). Vascular access in 
hemodialysis: Issues, management, and 
emerging concepts. Cardiol Clin, 23, 249-273. 

 

[17] Chen, T. K., Knicely, D. H., & Grams, M. E. (2019). 
Chronic kidney disease diagnosis and 
management: A review. JAMA, 322, 1294-1304. 

 

[18] Chopra, V., Ratz, D., Kuhn, L., Lopus, T., Lee, A., & 
Krein, S. (2014). Peripherally inserted central 
catheter-related deep vein thrombosis: 
Contemporary patterns and predictors. J 
Thromb Haemost, 12, 847-854. 

 

[19] Collier, P. E., Blocker, S. H., Graff, D. M., & Doyle, 
P. (2014). Cardiac tamponade from central 
venous catheters. Am J Surg, 176, 212-214.

http://www.ijscia.com/


1028 
 

Available Online at www.ijscia.com | Volume 5 | Issue 5 | Sep - Oct 2024  
 

International Journal of Scientific Advances                                                                                                   ISSN: 2708-7972 
    

 

[20] Cui, L., Li, W., Cao, L., & Wang, Z. (2012). Multi-
detector computed tomography venography in 
the assessment of dysfunction of tunneled 
hemodialysis central vein catheters. J Vasc 
Access, 13(3), 388-392. 
 

[21] Darling, J. C., Newell, S. J., Mohamdee, O., et al. 
(2001). Central venous catheter tip in the right 
atrium: A risk factor for neonatal cardiac 
tamponade. J Perinatol, 21, 461-464. 

 
[22] Daugirdas, J. T., Depner, T. A., Inrig, J., Mehrotra, 

R., Rocco, M. V., & Weiner, D. E. (2015). KDOQI 
clinical practice guideline for hemodialysis 
adequacy: 2015 update. Am J Kidney Dis, 66, 
884-930. 

 
[23] Debourdeau, P., Espié, M., Chevret, S., Gligorov, 

J., Elias, A., & Dupré, P. F. (2017). Incidence, risk 
factors, and outcomes of central venous 
catheter‐related thromboembolism in breast 
cancer patients: The CAVECCAS study. Cancer 
Med, 6, 2732-2744. 

 
[24] Dember, L. M., Beck, G. J., Allon, M., Delmez, J. A., 

Greene, T., & Michael, B. (2008). Effect of 
clopidogrel on early failure of arteriovenous 
fistulas for hemodialysis: A randomized 
controlled trial. JAMA, 299, 2164-2171. 

 
[25] Dewi, R. A. (2019). Nursing care in elderly 

patients with hypertension and acute pain at 
UPT Pelayanan Sosial Tresna Werdha Magetan 
(Doctoral dissertation, Universitas 
Muhammadiyah Ponorogo). 

 
[26] Engstrom, B. I., Horvath, J. J., Stewart, J. K., 

Sydnor, R. H., Miller, M. J., & Smith, T. P. (2013). 
Tunneled internal jugular hemodialysis 
catheters: Impact of laterality and tip position 
on catheter dysfunction and infection rates. J 
Vasc Interv Radiol, 24(9), 1295-1302. 

 
[27] Fraser, S. D. S., & Blakeman, T. (2016). Chronic 

kidney disease: Identification and management 
in primary care. Pragmatic Obs Res, 7, 21. 

 
[28] Garcia, D. A., Baglin, T. P., & Weitz, J. I. (2012). 

Parenteral anticoagulants. Chest, 141(Suppl 2), 
e24S-e43S. 

 
[29] Goldberg, I., & Krause, I. (2016). The role of 

gender in chronic kidney disease. EMJ, 1(2), 58-
64. 

 
[30] Gonzalez, R., & Cassaro, S. (2020). Percutaneous 

central catheter. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing. 

 
[31] Gumiwang, I., Prasetya, I., & Ismail, D. (2014). 

Antithrombotic and thrombolytic in coronary 
heart disease. In: Textbook of Internal Medicine 
Volume II Edition VI. Jakarta: Pusat Penerbitan 
Departemen Ilmu Penyakit Dalam FKUI, 1768-
1769. 

 

[32] Gunawansa, N., Sudusinghe, D. H., & 
Wijayaratne, D. R. (2018). Haemodialysis 
catheter-related central venous thrombosis: 
Clinical approach to evaluation and 
management. Annals of Vascular Surgery. 

 
[33] Haage, K., Krings, T., & Rode, S. (2002). 

Nontraumatic vascular emergencies: imaging 
and intervention in acute venous occlusion. 
European Radiology, 12, 2627–2643. DOI: 
10.1007/s00330-002-1615-8. 

 
[34] Hervinda, S., Novadian, N., & Tjekyan, R. M. S. 

(2014). Prevalence and Risk Factors of Chronic 
Kidney Disease at Dr. Mohammad Hoesin 
General Hospital, Palembang, 2012. Sriwijaya 
Medical Journal, 46(4), 275–281. 

 
[35] Hughes, S., Szeki, I., Nash, M. J., & Thachil, J. 

(2014). Anticoagulation in chronic kidney 
disease patients: Practical aspects. Clinical 
Kidney Journal, 7, 442-449. 

 
[36] Imapuly, A., Semadi, I. B., & Mahadewa, T. G. B. 

(2019). Comparison of Heparin Lock Doses for 
Short-Term Double Lumen Catheter 
Dysfunction in Patients with Kidney Failure on 
Hemodialysis. Udayana University, General 
Surgery Study Program. 

 
[37] Indonesian Society of Nephrology. (2016). 

Consensus on Peritoneal Dialysis in Chronic 
Kidney Disease. 

 
[38] Indonesian Society of Nephrology. (2017). 10th 

Report of the Indonesian Renal Registry. 
 
[39] American Journal of Kidney Disease. (2014). 

Initiation of Kidney Replacement Therapy. 
http://dx.doi.org/10.1053/j.ajkd.2014.04.019 
 

[40] The Joint National Committee (JNC-8). (2014). 
The Eighth Report on Hypertension Guidelines: 
An In-Depth Guide. American Journal of 
Managed Care. 

 
[41] Kalantar-Zadeh, K., et al. (2014). Twice-Weekly 

and Incremental Hemodialysis Treatment for 
KDOQI Clinical Practice Guidelines. Nephrology 
Nursing Journal, 33(5), 487. 

 
[42] Kaneko, T., et al. (2004). Natural saline flush is 

sufficient to maintain patency of immobilized 
urokinase double-lumen catheter used for 
temporary blood access for hemodialysis. 
Karger AG, Basel. 

 
[43] KDOQI Vascular Access Guideline Work Group. 

(2020). KDOQI Clinical Practice Guidelines for 
Vascular Access: 2019 Update. American 
Journal of Kidney Disease, 75(4)(Suppl 2), S1-
S164. 

 
[44] Indonesian Ministry of Health. (2018). Key 

Findings of the 2018 Basic Health Research.

http://www.ijscia.com/


1029 
 

Available Online at www.ijscia.com | Volume 5 | Issue 5 | Sep - Oct 2024  
 

International Journal of Scientific Advances                                                                                                   ISSN: 2708-7972 
    

 

[45] Mallappallil, M., Friedman, E. A., Delano, B. G., 
McFarlane, S. I., & Salifu, M. O. (2014). Chronic 
kidney disease in the elderly: Evaluation and 
management. Clinical Practice, 11(5), 525–535. 
 

[46] Maya, I. D., Smith, T., & Allon, M. (2010). Does 
the heparin lock concentration affect 
hemodialysis catheter patency? Clinical Journal 
of the American Society of Nephrology, 5, 1458–
1462. 

 

[47] Millan, J. T., Lopez, M. T., & Serna, M. B. (2010). 
Location of the central venous catheter tip in 
the right atrium: A description in 2348 critical 
patients. Medicina Intensiva, 34(9). 

 

[48] Mozafar, C. Y., Floyd, T., & Al-Aly, Z. (2018). 
Analysis of the Global Burden of Disease Study: 
Highlights of Chronic Kidney Disease 
Epidemiology from 1990 to 2016. Kidney 
International, 94, 567–581. 

 

[49] Mozafar, M., Samsami, M., Sobhiyeh, M. R., 
Jabbehdari, S., & Fallah Zavareh, M. (2013). 
Effectiveness of aspirin on double lumen 
permanent catheter efficacy in ESRD. Nephro-
Urology Monthly, 5(2), 762-765. DOI: 
10.5812/numonthly.8733. 

 

[50] Murdeshwar, H. N., & Anjum, F. (2020). 
Hemodialysis. StatPearls [Internet]. 

 

[51] Nifong, T. P., & McDevitt, T. J. (2011). The effect 
of catheter to vein ratio on blood flow rates in a 
simulated model of peripherally inserted 
central venous catheters. Chest, 140(1), 48-53. 

 

[52] Obi, Y., et al. (2015). What is known and 
unknown about twice-weekly hemodialysis. 
Karger AG, Basel. 

 

[53] Pantelis, K., & Grapes, E. (2016). Vascular access 
for hemodialysis: Technical problems in 
patients on hemodialysis. 

 

[54] Paulsen, F., & Waschke, J. (2010). Sobotta: Atlas 
of Human Anatomy, Vol. I & III (23rd ed.). 
Jakarta: EGC Medical Books. 

 

[55] Premuzic, T., et al. (2016). Complications of 
permanent hemodialysis catheter placement: 
Need for a better pre-implantation algorithm? 
Therapeutic Apheresis and Dialysis Journal. 
DOI: 10.1111/1744-9987.12397. 

 

[56] Rahman, I. S. A., & Howaish, A. (2007). Hong 
Kong Journal of Nephrology, 9(1), 23–30. 

 

[57] Rajasekhar, A., & Streiff, M. B. (2017). How I 
treat central venous access device-related 
upper extremity deep vein thrombosis. Blood, 
129(20), 2727–2736. 

 

[58] Ranuartha, N. S., & Yasa, K. P. (2021). 
Characteristics of patients with central vein 
stenosis and chronic kidney disease undergoing 
hemodialysis at Prof. Dr. I.G.N.G Ngoerah 
General Hospital, Denpasar, Bali, Indonesia. 
Intisari Sains Medis, 12(1), 9–13. 

[59] Rathi, M., Pinnamaneni, V. S. T., & Sakhuja, V. 
(2016). Non-imaging assisted insertion of 
uncuffed, non-tunneled internal jugular venous 
catheters for hemodialysis: Safety and utility in 
the modern-day world. Biomedical Journal, 39, 
283–288. 

 

[60] Reyna, M. A. A., & Kim, T. (2014). Recognition 
and management of hemodialysis vascular 
access complications. Hospital Medicine Clinics, 
3, 504–530. 

 

[61] Rhee, C. M., et al. (2013). Infrequent dialysis: A 
new paradigm for hemodialysis initiation. 
Seminars in Dialysis. DOI: 10.1111/sdi.12133. 

 

[62] Rizal, A. D. I. (2012). The effect of intravenous 
heparin administration as prophylaxis for deep 
vein thrombosis on fibrinogen levels. [Scientific 
paper, Faculty of Medicine, Diponegoro 
University, Semarang]. 

 

[63] Rooden, C. J., Tesselaar, M. E., Osanto, S., 
Rosendaal, F. R., & Huisman, M. V. (2005). Deep 
vein thrombosis associated with central venous 
catheters: A review. Journal of Thrombosis and 
Haemostasis, 3, 2409–2419. 

 

[64] Safa, N. Z. (2020). Analysis of intrinsic 
thrombotic risk factors in patients with double 
lumen catheter hemodialysis access at NTB 
Provincial Hospital. [Bachelor's thesis, 
Universitas Mataram]. 

 

[65] Santoro, D., Benedetto, F., Mondello, P., Pipitò, 
N., Barillà, D., Spinelli, F., Ricciardi, C. A., 
Cernaro, V., & Buemi, M. (2014). Vascular access 
for hemodialysis: Current perspectives. 
International Journal of Nephrology and 
Renovascular Disease, 7, 281. 

 

[66] Saran, R., et al. (2018). US Renal Data System 
2018 Annual Data Report: Epidemiology of 
kidney disease in the United States. The 
National Kidney Foundation, Inc. Published by 
Elsevier Inc. DOI: 10.1053/j.ajkd.2019.01.001. 

 

[67] Sari, N. M., Semadi, I. N., & Widiana, I. G. R. 
(2019). Risk factors contributing to 
arteriovenous fistula failure in end-stage renal 
disease patients at Prof. Dr. I.G.N.G Ngoerah 
General Hospital. Medicina, 50(1), 20-26. DOI: 
10.15562/Medicina.v50i1.7. 

 

[68] Sastroasmoro, S., & Ismael, S. (2014). 
Fundamentals of Clinical Research 
Methodology (5th ed.). Jakarta: Sagung Seto. 

 

[69] Saxena, A. K., & Panhotra, B. R. (2005). 
Hemodialysis catheter-related bloodstream 
infections: Current treatment options and 
strategies for prevention. Swiss Medical 
Weekly, 135, 127–138. 

 

[70] Slinin, J., Greer, N., Ishani, A., et al. (2015). 
Timing of dialysis initiation, duration and 
frequency of hemodialysis sessions, and 
membrane flux: A systematic review for a  KDOQI

http://www.ijscia.com/


1030 
 

Available Online at www.ijscia.com | Volume 5 | Issue 5 | Sep - Oct 2024  
 

International Journal of Scientific Advances                                                                                                   ISSN: 2708-7972 
    

 

clinical practice guideline. American Journal of 
Kidney Diseases, 66(5), 823-836. DOI: 
10.1053/j.ajkd.2014.11.031. 
 

[71] Smith, R., & Reston, N. J. (2013). Central venous 
catheters. BMJ, 347, 28-32. DOI: 
10.1136/bmj.f6570. 
 

[72] Sofroniadou, K., Revela, I., & Kouloubinis, L. 
(2017). Ethanol combined with heparin as a 
locking solution for the prevention of catheter-
related bloodstream infections in hemodialysis 
patients: A prospective randomized study. 
Hemodialysis International, 21, 498–506. 

 
[73] Sohail, M. A., et al. (2021). Central venous 

catheters for hemodialysis—the myth and the 
evidence. Kidney International Reports, 6(12), 
2958–2968. DOI: 10.1016/j.ekir.2021.09.009. 

 
[74] Spencer, T. R., & Mahoney. (2017). Reducing 

catheter-related thrombosis using a risk 
reduction tool centered on catheter to vessel 
ratio. Thrombosis and Thrombolysis, 44, 427-
434. DOI: 10.1007/s11239-017-1569-y. 

 
[75] Suajanen, J. N., Brophy, D. P., & Nasser, I. (2000). 

Thrombus on indwelling central vein catheters: 
The histopathology of fibrin sheaths. 
Cardiovascular and Interventional Radiology, 
23, 194–197. 

 
[76] Suhardjono. (2014). Hemodialysis: Basic 

Principles and Clinical Use. In Textbook of 
Internal Medicine Volume II, 6th Edition (pp. 
2192-2196). Jakarta: Department of Internal 
Medicine, FKUI Publishing Center. 

 
[77] Tal, M., Friedman, T., & Mojibian, H. (2013). 

Dialysis catheter tip placement: The functional 
tip. Endovascular Today, 6, 73-75. 

 
[78] Tawk, S., Barakat, E., & Hammer, F. (2018). A 

proposed simple and accurate technique for 
optimal long-term hemodialysis catheter tip 
placement. Journal of the Belgian Society of 
Radiology, 102(1), 21.  
DOI: http://doi.org/10.5334/jbsr.1474. 

 
[79] Tjiang, M. M., & Prayoga, D. A. (2021). Incidence 

and characteristics of double lumen-induced 
central venous catheter-related 
thromboembolism in hemodialytic patients. 
Medicines, 8, 111-116. 

 
[80] Tonelli, M., Wiebe, N., Guthrie, B., James, M. T., 

Quan, H., Fortin, M., Klarenbach, S. W., Sargious, 
P., Straus, S., & Lewanczuk, R. (2015). 
Comorbidity as a driver of adverse outcomes in 
people with chronic kidney disease. Kidney 
International, 88, 69-81. 

 
[81] Trianto, N. S., & Widiana, G. R. (2015). Risk 

factors for infection in non-tunneled double 
lumen hemodialysis catheters. Medical Journal, 
Denpasar, Bali, 152-155. 

[82] United States Renal Data System. (2021). 
USRDS Annual Data Report: Epidemiology of 
Kidney Disease in the United States. National 
Institutes of Health, National Institute of 
Diabetes and Digestive and Kidney Diseases, 
Bethesda, MD. 

 
[83] United States Renal Data System. (2021). 

Annual Data Report: End Stage Renal Vascular 
Access. National Institutes of Health, National 
Institute of Diabetes and Digestive and Kidney 
Diseases, Bethesda, MD. 

 
[84] Van Rooden, C. J., Rosendaal, F. R., Barge, R. M. 

Y., et al. (2003). Central venous catheter-related 
thrombosis in hematology patients and 
prediction of risk by screening with Doppler 
ultrasound. British Journal of Haematology, 
123, 507-512. 

 
[85] Wang, K., Wang, P., Liang, X., et al. (2015). 

Epidemiology of hemodialysis catheter 
complications: A survey of 865 dialysis patients 
from 14 hemodialysis centers in Henan 
province, China. BMJ Open, 5, e007136. DOI: 
10.1136/bmjopen-2014-007136. 

 
[86] Wang, Y., Ivany, J. N., Perkovic, V., Gallagher, M. 

P., Woodward, M., & Jardine, M. J. (2016). 
Anticoagulants and antiplatelet agents for 
preventing central venous hemodialysis 
catheter malfunction in patients with end-stage 
kidney disease. Cochrane Database of 
Systematic Reviews. 

 
[87] Webster, A. C., Nagler, E. V., Morton, R. L., & 

Masson, P. (2017). Chronic kidney disease. 
Lancet, 389, 1238-1252. 

 
[88] Weinstein, J. R., & Anderson, S. (2010). The 

aging kidney: Physiological changes. Advances 
in Chronic Kidney Disease, 17(4), 302-307. 

 
[89] World Health Organization. (2022). News 

room: Fact Sheets: Obesity and Overweight. 
Retrieved from https://www.who.int/news-
room/fact-sheets/detail/obesity-and-
overweight. 
 

[90] Xu, L., Varkey, M., Jorgensen, A., Ju, J., Jin, Q., 
Park, J. H., & Atala, A. (2020). Bioprinting small-
diameter blood vessel constructs with an 
endothelial and smooth muscle cell bilayer in a 
single step. Biofabrication, 12(4), 045012. 

 
[91] Xu, X., Wang, B., Ren, C., Hu, J., Greenberg, D. A., 

Chen, T., Xie, L., & Jin, K. (2017). Age-related 
impairment of vascular structure and functions. 
Aging and Disease, 8(5), 590-610. DOI: 
10.14336/AD.2017.0430. 

http://www.ijscia.com/

