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ABSTRACT 
Background: Vascular access for hemodialysis is typically achieved through arteriovenous fistulas (AVFs), arteriovenous grafts 
(AVGs), or central venous catheters (CVCs). Despite the "Fistula First" initiative, CVCs remain widely used due to their ease of 
insertion and immediate availability in urgent cases. Approximately 25% of dialysis patients in United States are using them. 
Objective: To compare the frequency of venous thrombosis in patients undergoing hemodialysis with femoral versus internal jugular 
double lumen catheterization. 
Methodology: This randomized controlled trial was conducted at Department of Nephrology, Shaikh Zayed Hospital Lahore from 8th 
March 2022 to 7th September 2022. One hundred twenty patients were randomly divided into two groups: Group A (femoral vein 
catheterization) and Group B (internal jugular double lumen catheterization), each consisting of 60 patients. 
Results: The mean age was 52.71±10.50 years. Venous thrombosis occurred in 9 (15%) in femoral catheterization (Group A) while 
internal jugular catheterization (Group B) had the incidence of 3 (5%), the difference between the two groups was not statistically 
significant (P<0.068). 
Conclusion: The venous thrombosis occurred in 7.5% of patients with femoral catheters and 2.5% with internal jugular catheters and 
internal jugular vein may be the preferred site for catheterization due to its lower thrombosis rate. 
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INTRODUCTION 
End-stage renal disease (ESRD) significantly burdens healthcare 
systems worldwide, with hemodialysis being the most common 
renal replacement therapy. Vascular access for hemodialysis is 
typically achieved through arteriovenous fistulas (AVFs), 
arteriovenous grafts (AVGs), or central venous catheters (CVCs).1 

Despite the "Fistula First" initiative, CVCs remain widely used due 
to their ease of insertion and immediate availability in urgent 
cases. Approximately 25% of dialysis patients in United Statesare 
using them.2 CVCs are categorized as either temporary, non-
cuffed catheters for short-term use or permanent, tunneled 
catheters for long-term access.3 However, CVCs are associated 
with complications, particularly catheter-related venous 
thrombosis, which can lead to partial or complete loss of vascular 
access in 30-40% of patients.4 Key factors contributing to 
thrombosis are hypercoagulability, insertion site, number of 
insertion attempts, and catheter type used. 
 The internal jugular and femoral veins are commonly used 
for CVC placement5, but studies report variable thrombosis rates 
between these sites.According to one study there is 28.6% 
thrombosis rate with femoral compared to 20.9% with internal 
jugular placement whereas another study suggestive of 10% 
thrombosis in femoral while none in internal jugular.6,7 Limited data 
exists on thrombosis rates in the Pakistani population, making this 
study crucial for clinical decision-making and improving vascular 
access outcomes. 
 

PATIENTS AND METHODS 
This randomized controlled trial was conducted in the Nephrology 
Department of Shaikh Zayed Hospital Lahore from 8th March 2022 
to 7th September 2022. All the patients who required hemodialysis 
either due to end-stage renal disease or acute kidney injury without 
any prior vascular access were included in the study. Patients with 
pre-existing central venous catheters, abnormal dialysis frequency 
(<2 or >3 sessions/week), significant psychological disorders, 
coagulation abnormalities, anatomical limitations to catheter 
insertion, local infection or recent surgery at the insertion site, or 
those on anticoagulation therapy were excluded. 
 After obtaining informed consent, eligible patients 
underwent evaluation through detailed history-taking, physical  
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examination, and baseline laboratory investigations including 
complete blood count, coagulation profile, renal function tests, 
serum electrolytes, and duplex ultrasonography to exclude pre-
existing thrombosis. Patients who fulfilled the inclusion criteria 
were then randomly assigned to receive hemodialysis 
catheterization either via the femoral vein (Group A) or the internal 
jugular vein (Group B). All procedures were performed under 
ultrasound guidance with local anesthesia, following standardized 
guidelines for central venous catheterization.5 The catheters were 
left in place for up to six weeks, and patients were reassessed at 1, 
4, and 6 weeks for venous thrombosis using duplex 
ultrasonography. If thrombosis was detected during follow-up, the 
catheter was removed and placed at the alternate site. 
 

RESULTS 
The mean age in both groups was 52.71±10.50 years, ranging 
from 18-80 years. The demographic data and etiology of end stage 
kidney disease of patients is shown in Table 1.  Group A had a 
higher proportion of females 44 ((73.3%), whereas Group B had 
more males 44 (73.3%). Venous thrombosis was observed in 9 
(7.5%) patients in the femoral group (Group A) and in 3 (2.5%) 
patients in the internal jugular group (Group B). Although the 
incidence was higher in the femoral group, the difference did not 
reach statistical significance (p=0.068).The incidence of 
thrombosis in male and female patients and different age groups 
(Table 2). 
 
Table 1: Demographic data and etiology of end stage kidney disease of 
participants (n=120) 

Variable Group A (N=60) Group B (n=60) 

Gender 

Male 16 (26.6%) 44 (73.3%) 

Female 44  (73.3%) 16 (26.6%) 

Age (years) 

18-40  26 (43.3 %) 11 (18.33%) 

41-80 34 (56.66%) 49 (81.6%) 

Aetiology 

DM 13 (21.6%) 15 (25%) 

GN 15 (25%) 10 (16.6%) 

Hypertensive nephropathy 12 (20%) 8 (13.3%) 

Stone 6 (10%) 9 (15%) 

Miscellaneous 14 (23.3%) 18 (30%) 

 
 Femoral vein thrombosis was more prevalent among older 
patients, aged 41–80 years (n=6) compared to those with internal 
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jugular vein thrombosis reaching statistical significance (p=0.002). 
Although a higher frequency of thrombosis was noted in female 
patients (n=7) compared to males (n=5), the difference was not 
statistically significant and may be attributed to the greater 
proportion of females who received femoral catheters (73.3% vs. 
26.6%). Twenty eight patients had diabetes, and thrombosis 
occurred in only 3 of them. Among 64 patients with hypertension, 7 
developed thrombosis. Statistically there was no difference in 
Group A and group B with these different risk factors (Table 3). 
 
Table 2: Incidence of thrombosis in different genders and age groups (N=12) 

Variable 
Group A 
(N= 9) 

Group B 
(N=3) 

P value 

Gender 

Male (n=5) 4 (80%) 1 (20%) 1.00 

Female (N=7) 5 (71.42%) 2 (28.5%) 1.00 

Age (years) 

18-40 3 (50%) 3 50%) 0.23 

41-80 6 (100%) - 0.002 

 
Table 3: Incidence of thrombosis in patients with different risk factors (n=12) 

Comorbid 
conditions 

Group A 
(N= 9) 

Group B 
(N=3) 

P value 

Diabetes (n=28) 2 (66.7%) 1 (33.3%) 0.457 

Hypertension 
(n=64) 

6 (85.7%) 1 (14.3%) 0.113 

Smoking (n=28) 1 (50%) 1 (50%) 0.662 

 

DISCUSSION 
Hemodialysis patients utilize various vascular accesses, including 
arteriovenous fistulae, grafts, tunneled, and non-tunneled 
catheters.8 Despite being less durable and associated with more 
complications than native access, the use of percutaneous 
vascular access has risen in recent years. This increase is largely 
due to the older age, higher comorbidity burden, and 
cardiovascular complications in renal patients, as well as the ease 
and immediate availability of percutaneous access for 
hemodialysis. 
 A major complication is access-related thrombosis, which 
can result in loss of vascular access. This occurs due to 
inflammation, endothelial injury, blood stasis, and 
hypercoagulability.9-11 However, effective monitoring and timely 
intervention can help prevent these outcomes.12 
 Femoral access is typically reserved as a last resort after 
other options are exhausted. Literature indicates that percutaneous 
accesses, particularly those involving the inferior venous system, 
are associated with higher rates of infection and dysfunction.7 

 In our study, femoral catheters had a higher thrombosis rate 
(7.5%) compared to internal jugular catheters (2.5%), althoughthe 
difference was not statistically significant (p=0.068).Venous 
thrombosis was slightly more common in females, likely due to a 
higher proportion receiving femoral catheters. This finding is 
consistent with another study that reported a significantly higher 
thrombosis rate in females.13 Thrombosis was more frequent in 
older patients (aged 41–80 years) with femoral access, showing a 
statistically significant association (p=0.02), while younger patients 
(18-40 years) had similar risk across both access types. This is in 
contrast to data from other international studies which show no 
difference in thrombosis rates among different age groups.14,15 

Among diabetics, hypertensive and smokers, thrombosis occurred 

in 3, 7 and 2 cases respectively without any significant difference 
value. Previous studies have shown a significant association 
between diabetes and hypertension with vascular access 
thrombosis.13 

 

CONCLUSION 
Catheter-related thrombosis is a significant complication in 
hemodialysis, often resulting in loss of vascular access and 12 
(10%) patients who developed venous thrombosis. The higher 
incidence of thrombosis in the femoral group compared to the 
internal jugular group, particularly among older patients (41–80 
years). Given its lower thrombosis rate, the internal jugular vein 
appears to be the preferred site for catheterization to ensure better 
dialysis outcomes and reduced morbidity. 
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