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Purpose: This study was performed to investigate the primary patency rate and catheter-

related problems associated with use of the femoral vein as a route for tunneled hemodialysis 

catheterization compared with those of the right internal jugular vein as the first-choice route 

in patients undergoing maintenance hemodialysis.

Patients and methods: Twenty-two patients underwent placement of indwelling tunneled 

hemodialysis catheters in the right internal jugular vein as the first option for maintenance 

hemodialysis, and 20 patients underwent placement in the right femoral vein as the second 

option. The primary patency rate of the catheters and catheter-related problems at 1, 3, 6, and 

12 months after placement were investigated. 

Results: The 1-, 3-, 6-, and 12-month primary patency rates of the tunneled hemodialysis 

catheters in the right internal jugular vein were 95.5%, 95.5%, 81.3%, and 58.3%. The primary 

patency rates of the catheters in the right femoral vein were 95.0%, 89.5%, 86.7%, and 66.7%. 

There were no statistically significant differences in the primary patency rates at 1, 3, 6, and 

12 months or in catheter-related problems between the right internal jugular vein and right 

femoral vein. 

Conclusion: The primary patency rate and catheter-related problems of indwelling tunneled 

hemodialysis catheters placed in the right femoral vein were not different from those in the 

right internal jugular vein in patients undergoing maintenance hemodialysis. These results sug-

gest that the right femoral vein might be a useful option for placement of indwelling tunneled 

hemodialysis catheters in patients undergoing maintenance hemodialysis. 

Keywords: tunneled hemodialysis catheter, right femoral vein, primary patency rate, catheter-

related problems 

Introduction
The number of patients with end-stage chronic kidney disease requiring hemodialysis is 

increasing worldwide.1 Vascular access is necessary for conductance of hemodialysis. A 

native arteriovenous fistula or, when this is difficult to establish, an arteriovenous graft 

is considered the preferable vascular access for maintenance hemodialysis because these 

access sites are durable with repeated use and have less risk of access-related problems 

such as access failure and infection. However, many patients with end-stage chronic 

kidney disease have concomitant diseases that impair blood vessels, such as diabetes 

mellitus and arteriosclerosis.2 In these patients, a tunneled hemodialysis catheter may 

be selected for vascular access because an arteriovenous fistula or arteriovenous graft 

would be difficult to establish using the patient’s impaired blood vessels. In addition, a 

tunneled hemodialysis catheter is reportedly useful for vascular access in patients with 
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acute kidney injury,3 patients with end-stage chronic kidney 

disease who require temporary vascular access for transient 

hemodialysis before renal transplantation, and patients who 

must wait for the development of an arteriovenous fistula or 

arteriovenous graft for maintenance hemodialysis after an 

operation. A previous study showed that a tunneled hemo-

dialysis catheter should be employed in patients who are 

expected to have an indwelling hemodialysis catheter for 

more than 14 days.4

The right internal jugular vein has been recommended as 

the first option for placement of a tunneled hemodialysis cath-

eter because it runs in a straight line at a superficial site in the 

neck, resulting in high accessibility and fewer catheter-related 

problems.5 For patients with problems such as occlusion of 

the right internal jugular vein, insertion of a pacemaker in 

the right chest, or difficulty maintaining the required surgi-

cal position, use of the left internal jugular vein or bilateral 

femoral veins may be considered.5 Among these veins, the 

left internal vein and left femoral vein run crookedly; thus, 

they may be associated with a risk of catheter-related com-

plications. Indeed, the left internal jugular vein reportedly 

has a higher risk of catheter-related difficulties than the right 

internal jugular vein.5–7 Although several studies have been 

performed to investigate the femoral vein as a route for tun-

neled hemodialysis catheterization in patients undergoing 

maintenance hemodialysis, the availability and risk of the 

right femoral vein for an indwelling tunneled hemodialysis 

catheter has not been fully clarified.8–11 In the present study, 

we retrospectively compared the primary patency rate and 

catheter-related problems of the right femoral vein versus 

the right internal jugular vein as the first-option route for 

tunneled hemodialysis catheterization in patients undergoing 

maintenance hemodialysis.

Materials and methods
This retrospective cohort study was performed in a single 

dialysis center to investigate the availability of the right 

femoral vein as a route for tunneled hemodialysis catheteriza-

tion in patients undergoing maintenance hemodialysis from 

May 2013 to June 2016 in Hidaka Hospital. This study was 

performed in accordance with the ethical principles of the 

Declaration of Helsinki and was approved by the ethics com-

mittee of Hidaka Hospital. The patient consent to review their 

medical records was not required by the ethics committee of 

Hidaka Hospital because this study examined a retrospective 

cohort by analyzing the past medical history. The patient data 

were kept confidential.

Tunneled hemodialysis catheter
The tunneled hemodialysis catheter used for both the bilateral 

internal jugular veins and bilateral femoral veins was 19 cm 

long with a 12.5-French bore size (Soft-Cell; C. R. Bard Inc., 

Murray Hill, NJ, USA) (Figure 1). All catheter insertions and 

placements were performed by transplant surgeons from our 

Figure 1 Patient flow chart.

Indwelling tunneled catheter
placement (n = 81) 

Completed study – catheter placement in: 
right internal jugular vein (n = 22)
right femoral vein (n = 20)

• Two or more catheter placements (n = 23)
•Catheter placement in left internal jugular vein

(n = 1) or left femoral vein (n = 5) 

Catheter placement in:
right internal jugular vein (n = 28)
right femoral vein (n = 24) 

• Renal transplantation (n = 1)
• Arteriovenous graft (n = 2)
• Death (n = 6)
• Self-removal of catheter (n = 1) 
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hemodialysis center using a Seldinger guidewire technique 

with ultrasound guidance in the fluoroscopy suite of Hidaka 

Hospital. In accordance with the Japanese Society for Dialy-

sis Therapy Guidelines of Vascular Access Construction and 

Repair for Chronic Hemodialysis, the right internal jugular 

vein was selected as the first-choice access vein because it 

has high accessibility and a straight route in the neck, result-

ing in high patency and fewer catheter-related problems 

such as catheter dysfunction and infection.5 In patients with 

complications such as occlusion of the right internal jugular 

vein, insertion of a pacemaker in the right chest, or difficulty 

maintaining the required surgical position for placement of an 

indwelling tunneled hemodialysis catheter, the right femoral 

vein was selected as the second option. The tip of the indwell-

ing tunneled hemodialysis catheter in the right femoral vein 

was confirmed to be localized in the inferior vena cava, on 

the more cranial side of the joint portion of the right and 

left femoral veins. The exit site of the indwelling tunneled 

hemodialysis catheter in the right femoral vein was located 

at the skin 8–10 cm caudal to the right inguinal ligament. 

When use of the right internal jugular vein and right femoral 

vein was problematic, the left internal jugular vein and left 

femoral vein were selected as the third and fourth options, 

respectively. The tunneled hemodialysis catheter was used 

during hemodialysis and locked with 2,000 units (2.0 ml) of 

heparin solution in both the venous- and arterial-side tubes 

after each hemodialysis session. The patients were advised 

to maintain a clean vascular access site and avoid bending 

the tunneled hemodialysis catheter. The patients could bend 

their hips, but they were advised not to squat.

Primary patency rate of tunneled 
hemodialysis catheter and catheter-
related problems
The primary patency rate of the tunneled hemodialysis 

catheters and catheter-related problems, including catheter 

dysfunction and infection, were investigated at 1, 3, 6, and 

12 months after catheter insertion. Catheter dysfunction was 

defined when the blood flow rate was <120 ml/min despite 

an attempt to salvage the catheter by urokinase injection into 

the catheter. When catheter dysfunction was diagnosed, the 

catheters were removed. Catheter-related infections included 

exit site infections and bloodstream infections. An exit site 

infection was defined as the presence of flare, swelling, and 

existence of pus at the exit site in the skin. When an exit site 

infection was diagnosed, the exit site was washed with nor-

mal saline solution. A bloodstream infection was diagnosed 

when a blood culture was positive for bacterial pathogens 

and other infectious sites were not observed or not likely to 

be the origin of the bacteria. When a bloodstream infection 

was diagnosed, the catheters were removed.

Patients
The patient flow chart is shown in Figure 1. Eighty-one 

patients underwent maintenance hemodialysis with an 

indwelling tunneled hemodialysis catheter in the internal 

jugular vein or femoral vein from May 2013 to June 2016 in 

Hidaka Hospital. Of these 81 patients, 23 were excluded from 

this study because they had a history of indwelling tunneled 

hemodialysis catheter placement before the study period, and 

6 were excluded because the tunneled hemodialysis catheter 

was placed in the left internal jugular vein as a third option 

(1 patient) or left femoral vein as a fourth option (5 patients). 

During the observation period, we also excluded 10 patients 

who underwent renal transplantation (1 patient), underwent 

arteriovenous grafting (2 patients), died of catheter-unrelated 

diseases (6 patients), and removed the tunneled hemodialysis 

catheter because of delirium (1 patient). The remaining 42 

patients who underwent placement of an indwelling tunneled 

hemodialysis catheter in the right internal jugular vein as the 

first option (22 patients) and right femoral vein as the second 

option (20 patients) were analyzed (Figure 2). Among these 

42 patients, 23 patients were followed up for 12 months, 8 

patients were followed up for 6 months, 10 patients were 

followed up for 3 months, and 1 patient was followed up for 

1 month (Figure 2).

Parameters of hemodialysis
Single pooled KT/V (spKT/V) values were calculated 

each month by previously reported formulae.12 The median 

spKT/V was calculated for each patient after placement of 

the indwelling tunneled hemodialysis catheter. 

Statistical analysis
Data are expressed as median and range. Statistical analysis 

was performed using the Mann–Whitney U test; a p value 

of <0.05 was considered statistically significant. Logistic 

regression analysis was used to detect independent predictors 

of catheter survival. 

Results
The 42 analyzed patients underwent placement of indwelling 

tunneled hemodialysis catheters because of problems associ-

ated with their existing arteriovenous fistula or arteriovenous 

graft, including occlusion (18 patients), steal syndrome 

(3 patients), rupture or varicose of the arteriovenous fistula 
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(4 patients), severe puncture pain (2 patients), and difficult 

general conditions for creation of the arteriovenous fistula or 

arteriovenous graft such as a bed-bound status (6 patients), 

marked edema (5 patients), and mental disorders (4 patients). 

Among the 42 patients, 22 underwent placement of the 

indwelling tunneled hemodialysis catheter in the right internal 

jugular vein as the first option. Among these 22 patients, 18 

(81.8%) could ambulate and 4 (18.2%) were bedridden or 

had very low activity. The remaining 20 patients underwent 

placement in the right femoral vein as the second option 

because of occlusion of the right internal jugular vein (5 

patients), presence of a pacemaker (1 patient) or central vein 

port (1 patient) in the right chest, or difficulty maintaining the 

required surgical position for the following reasons: bedrid-

den status (6 patients), mental disorders (4 patients), and neck 

diseases such as cervical vertebral syndrome (3 patients). 

Among these 20 patients, 12 (60.0%) could ambulate and 8 

(40.0%) were bedridden or had very low activity. The details 

of the patients and their hemodialysis conditions are sum-

marized in Table 1. The patients’ mean body mass index was 

20.3 ± 6.2 kg/m2. No major complications occurred during 

catheter insertion, including hematoma, air embolism, or 

pneumothorax formation, in all patients in both the right 

internal jugular vein and right femoral vein groups.

Hemodialysis conditions
The blood flow rate from the tunneled hemodialysis catheter 

was set at 150 ml/min in all patients to prevent interruption 

of the hemodialysis session due to catheter dysfunction. The 

KT/V of patients who underwent placement of indwelling 

tunneled hemodialysis catheters in the right internal jugular 

vein was 1.40 (1.2–1.62). The KT/V of patients who under-

went placement of indwelling tunneled hemodialysis cath-

eters in the right femoral vein was 1.19 (0.91–1.47).

Primary patency rate of tunneled 
hemodialysis catheter
The primary patency rate of the catheters in the right internal 

jugular vein was 95.5% (21/22) at 1 month, 95.5% (21/22) 

at 3 months, 81.3% (13/16) at 6 months, and 58.3% (7/11) 

at 12 months. The primary patency rate of the catheters in 

the right femoral vein was 95.0% (19/20) at 1 month, 89.5% 

(17/19) at 3 months, 86.7% (13/15) at 6 months, and 66.7% 

(8/12) at 12 months. There was no statistically significant dif-

ference in the patency of the tunneled hemodialysis catheters 

in the right internal jugular vein versus right femoral vein at 

1, 3, 6, and 12 months (Table 2). No factors, including age, 

sex, body mass index, dialysis condition, spKT/V, coexist-

ing diseases, and medications, were significantly associated 

with catheter survival in patients with an indwelling tunneled 

hemodialysis catheter in either the right internal jugular vein 

or right femoral vein.

Catheter-related problems
Dysfunction of the tunneled hemodialysis catheter was 

observed in 3 patients with an indwelling tunneled hemodi-

alysis catheter in the right internal jugular vein and 3 patients 

with a catheter in the right femoral jugular vein (Figure 3). 

The catheters were removed from these 6 patients. Two 

patients with an indwelling tunneled catheter in the right 

Figure 2 Diagram of study design.
Abbreviation: mo, month.

Primary patency rate, catheter-related problems

Right femoral vein

Baseline 6 mo 12 mo

Right internal jugular vein 

1 mo 3 mo

Tunneled hemodialysis catheter

n = 20  n = 20 n = 19 n = 15 n = 12

n = 22 n = 22 n = 22 n = 16  n = 11
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internal jugular vein (1 patient) and right femoral vein (1 

patient) underwent catheter removal due to catheter-related 

bloodstream infection (Figure 4). No exit site infections were 

observed in patients with an indwelling tunneled hemodi-

alysis catheter in either the right internal jugular vein or 

right femoral vein. There was no significant difference in 

catheter-related problems such as catheter-dysfunction and 

catheter-related infection between the right internal jugular 

vein and right femoral vein groups (Table 3). 

Discussion
In this study, there was no significant difference in the pri-

mary patency rate at 1, 3, 6, and 12 months or in catheter-

related problems such as catheter dysfunction and infection 

between the tunneled hemodialysis catheters in the right 

internal jugular vein versus right femoral vein among patients 

undergoing maintenance hemodialysis. These results sug-

gest that the right femoral vein might be a useful option for 

placement of indwelling tunneled hemodialysis catheters in 

patients undergoing maintenance hemodialysis. 

The right internal jugular vein is reportedly the most 

effective first option for indwelling tunneled hemodialysis 

catheters because of its higher rate of primary patency.8,9 A 

Table 1 Patients’ characteristics

Right internal jugular  
vein (n = 22)

Right femoral vein  
(n = 20)

p value

Sex (male/female) 9/13 7/13 0.39
Age (years) 74.5 (29.2–90.2) 72.5 (49.3–88.1) 0.42
Body weight (kg) 49.6 (30.6–85.0) 50.0 (36.0–69.3) 0.47
Body mass index (kg/m2) 21.5 (14.4–29.1) 22.8 (15.7–29.6) 0.04
Dialysis duration (years) 1.8 (0.1–35.4) 4.6 (0.2–33.4) 0.19
Dialysis sessions (times/week) 3.0 (2.0–3.0) 3.0 (2.0–3.0) 0.30
Dialysis time (hours/session) 4.0 (3.0–4.0) 4.0 (3.0–4.0) 0.42
Blood flow rate (ml/min) 150 150
spKT/V 1.40 (1.2–1.62) 1.19 (0.91–1.47) 0.52
Initial nephropathy

Diabetes 14 6 0.03
Chronic glomerulonephritis 3 7 0.11
Nephrosclerosis 1 1 0.97
Nephrolithiasis 1 0 0.17
Ureter tumor 0 1 0.32
Renal cell carcinoma 0 1 0.32
Renal sclerosis 1 0 0.17
Polycystic kidney 0 1 0.32
Unknown 2 3 0.57

Coexisting disease 
Diabetes 20 11 0.01
Hypertension 23 19 0.12
Cardiovascular disease* 15 7 0.02

Medications
Aspirin (only) 4 2 0.20
Ticlopidine (only) 3 1 0.16
Anticoagulant (only) 1 4 0.08
DAPT 6 2 0.07
DAPT + anticoagulant 1 0 0.17

Ticlopidine + anticoagulant 0 2 0.08
Hemoglobin (g/dL) 9.8 (7.5–12.4) 9.6 (7.4–11.8) 0.06
Serum albumin (g/dL) 3.1 (1.3–3.9) 2.7 (1.7–3.8) 0.32

Note: Data are presented as n or median (range). *Cardiovascular disease includes ischemic heart disease, heart valve disease, and arrhythmia.
Abbreviations: DAPT, dual-antiplatelet therapy; spKT/V, single pooled KT/V.

Table 2 Primary patency rate of tunneled hemodialysis catheter

Right internal  
jugular vein

Right femoral  
vein

p-value

1 month 21/22 (95.5%) 19/20 (95.0%) 0.48
3 months 21/22 (95.5%) 17/19 (89.5%) 0.31
6 months 13/16 (81.3%) 13/15 (86.7%) 0.35
12 months 7/11 (58.3%) 8/12 (66.7%) 0.46
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previous study showed that the catheter patency rate at 180 

days after indwelling catheter placement was 67.0% in the 

right internal jugular vein and 14.0% to 27.1% in the femoral 

vein.8 In contrast, the catheter-related infection rate was not 

significantly different between the right internal jugular vein 

and right femoral vein.8–11 In the present study, the 6-month 

and 12-month primary patency rates of tunneled hemodialysis 

catheters in the femoral vein were high at 86.7% and 66.7%, 

respectively, compared with those of previous study.8 The 

primary patency rate and catheter-related infection rate were 

not different between the right internal jugular vein and 

right femoral vein. One study revealed that the hemodialysis 

catheter-related infection rate was higher in the femoral vein 

than right internal jugular vein in patients with obesity (body 

mass index of >28 kg/m2).11 In the present study, the low to 

moderate body mass index of the studied patients may have 

contributed to the improved primary patency rate and catheter-

related problems, including catheter dysfunction and infection, 

in the right femoral vein. In addition, we employed a 19-cm-

long tunneled hemodialysis catheter for both the right femoral 

vein and right internal jugular vein because it was long enough 

for placement in the right femoral vein of all studied patients 

without obesity. A longer tunneled hemodialysis catheter 

(35 cm) reportedly causes more catheter-related problems than 

does a shorter catheter.13 The short length of the tunneled hemo-

Figure 3 Kaplan-Meier curves for catheter dysfunction.
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Figure 4 Kaplan-Meier curves for catheter-related bloodstream infections.
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Table 3 Catheter-related problems

Right  
internal  
jugular vein

Right  
femoral  
vein

p-value

Dysfunction 3/22 (13.6%) 3/20 (15.0%) 0.46
Catheter-related infections 

Bloodstream infection 1/22 (4.5%) 1/20 (5.0%) 0.49
Exit site infection 0/22 (0.0%) 0/20 (0.0%) –

Note: “–” indicates not calculated.
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dialysis catheter in this study may have also contributed to the 

improved primary patency rate and catheter-related problems 

in the right femoral vein. Another possibility is that the advice 

regarding catheter care provided by the medical staff and the 

performance of catheter care by the patients in this study might 

have also contributed to the improved catheter condition. One 

study revealed that catheter care and antimicrobial treatment 

performed by the dialysis center staff and patients may con-

tribute to an improved catheter prognosis.9 In the present study, 

no major complications occurred including hematoma, air 

embolism, or pneumothorax formation in all patients regard-

less of catheter location during either the catheter insertion 

or removal process, and bleeding around catheters during the 

observation period. These results suggest that the right femoral 

vein might be a feasible route for placement of an indwelling 

tunneled hemodialysis catheter and may not have a higher rate 

of catheter-related problems. The spKT/V was low in patients 

who underwent placement of indwelling tunneled hemodialysis 

catheters in the right internal jugular vein (1.40 [1.20–1.62]) 

and in the right femoral vein (1.19 [0.91–1.47]). An increased 

blood flow rate or prolonged dialysis time may be necessary 

for adequate long-term dialysis.

Limitations
This study had some limitations. First, it was a single-center 

retrospective study, and the number of patients was small. 

Second, the rate of blood flow from the tunneled hemodialy-

sis catheter was set at 150 ml/min in all patients to prevent 

interruption of the hemodialysis session due to catheter dys-

function, which may have resulted in low dialysis efficiency. 

Large-scale, multicenter trials are required to investigate the 

availability and safety of the right femoral vein for place-

ment of an indwelling tunneled hemodialysis catheter with 

an increased blood flow rate. 

Conclusion
The primary patency rate and catheter-related problems of 

tunneled hemodialysis catheters in the right femoral vein were 

not different from those in the right internal jugular vein as a 

first option in patients undergoing maintenance hemodialysis. 

These results suggest that the right femoral vein might be a 

useful option for indwelling tunneled hemodialysis catheters 

in patients undergoing maintenance hemodialysis.
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