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ABSTRACT 

 

Introduction: In hemodialysis patients, the rate of central venous 

catheter (CVC) use as venous access device is 13-25%. This 

application has complications such as catheter-related 

thrombosis. In CVC occlusion, anticoagulant and thrombolytic 

treatments are used to clear the obstruction. Catheter is also 

renewed when necessary. In this study, we aim to evaluate the 

catheter occlusion-related visits to emergency department (ED) in 

terms of patient and catheter characteristics and to investigate the 

applied treatments.  

Methods: This retrospective study was conducted at an ED of a 

university hospital between 01.01.2015-31.12.2020. All patients 

over 17 years of age, who visited the ED with occlusion of CVC 

used for hemodialysis, were included in the study.   

Results: 52 ED visits were included in the study. The mean age 

was 63.15 and 34 (65.4%)  were female.  33 of the CVC (63.5%) 

were uncuffed. Right subclavian vein was the most frequently 

obstructed catheter location as seen in 14 visits (26.9%). Catheter 

occlusion was seen in 0-1 year of catheter use at most (11 visits).  

In 17 visits (31%) a drug (unfractionated heparin in 10, alteplase 

in 7) was used to clear the obstruction. No statistically significant 

difference was detected between two drugs in catheter patency. In 

15 of all visits and 10 of those administered a drug, catheter 

clearance was successful in the ED. No statistically significant 

relationship of successful catheter patency with patients’ 

additional diseases and laboratory tests was detected. In 30 of all 

patients (57.7%), a CVC was placed because of the unsuccessful 

catheter clearance and the need for urgent dialysis.  

Conclusion: It is important for emergency physicians to identify 

CVC occlusions and make appropriate interventions, especially in 

patients who require urgent dialysis. Unfractionated heparin and 

alteplase should be kept in mind by emergency physicians to 

reduce the need for catheter replacement. 
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ÖZET 

 

Giriş: Hemodiyaliz hastalarında venöz yol aracı olarak santral 

venöz kateter (SVK) kullanım oranı %13-25'dir. Bu uygulamanın 

katetere bağlı tromboz gibi komplikasyonları vardır. SVK 

oklüzyonunda tıkanıklığı gidermek için antikoagülan ve trombolitik 

tedaviler kullanılır. Gerektiğinde kateter de yenilenir. Bu 

çalışmada, kateter tıkanıklığı ile ilgili acil servise (AS) yapılan 

başvuruları, hasta ve kateter özellikleri açısından değerlendirmeyi 

ve uygulanan tedavileri araştırmayı amaçladık. 

Yöntemler: Bu retrospektif çalışma 01.01.2015-31.12.2020 

tarihleri arasında bir üniversite hastanesinin acil servisinde 

yapılmıştır. Hemodiyaliz için kullanılan SVK tıkanıklığı ile acil 

servise başvuran 17 yaş üstü tüm hastalar çalışmaya dahil 

edilmiştir. 

Bulgular: Çalışmaya 52 acil servis başvurusu dahil edildi. 

Olguların yaş ortalaması 63.15 olup 34'ü (%65.4) kadındı. 

SVK'nın 33'ü (%63.5) kafsızdı. Sağ subklavian ven 14 başvuruda 

(%26.9) en sık tıkanan kateter yeriydi. Kateter tıkanıklığı en fazla 

0-1 yıllık kateter kullanımında (11 başvuru) görüldü. Başvuruların 

17’sinde (%31) tıkanıklığı gidermek için bir ilaç (10'da fraksiyone 

olmayan heparin, 7'de alteplaz) kullanıldı. Kateter açıklığı 

sağlamada iki ilaç arasında istatistiksel olarak anlamlı fark 

saptanmadı. Tüm başvuruların 15'inde ve ilaç uygulananların 

10'unda, acil serviste kateter açıklığı başarılı şekilde sağlandı. 

Başarılı kateter açıklığı ile hastaların ek hastalıkları ve laboratuvar 

testleri arasında istatistiksel olarak anlamlı bir ilişki saptanmadı. 

Tüm hastaların 30'unda (%57.7) kateter açıklığının başarısız 

olması ve acil diyaliz ihtiyacı nedeniyle SVK yerleştirildi. 

Sonuç: Acil hekimlerinin özellikle acil diyalize ihtiyacı olan 

hastalarda SVK tıkanıklıklarını tespit etmeleri ve uygun 

müdahaleleri yapmaları önemlidir. Kateter değiştirme ihtiyacını 

azaltmak için acil hekimleri tarafından fraksiyone olmayan heparin 

ve alteplaz akılda tutulmalıdır. 
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INTRODUCTION 

Placement of central venous catheters (CVC) is one of 

the necessary initiatives in renal replacement therapy 

for patients with end-stage renal disease. In 

hemodialysis patients, arteriovenous fistulas are the 

first line intervention, as well as the rate of CVC use as 

venous access device is 13-25% (1,2). This frequently 

used application has complications such as catheter-

related thrombosis, which can lead to catheter 

malfunction to life threatening conditions such as 

pulmonary embolism.  

It is important to detect the loss of catheter function in 

the early period in patients who present to the 

emergency department (ED) with a clinical condition 

that requires dialysis, and to perform the necessary 

applications to eliminate the problem. In this way, both 

the catheter is protected and morbidity arising from the 

clinical situation that requires CVC can be prevented.  

The aim of this study was to evaluate the ED 

admissions due to CVC occlusion used for 

hemodialysis in terms of patient and catheter 

characteristics and to investigate the applied treatments 

and their results. 

 

METHODS 

This retrospective study was conducted at the 

Emergency Department of Eskisehir Osmangazi 

Health, Practice and Research Hospital in 6 years 

(01.01.2015- 31.12.2020). The study was approved by 

the ethics committee (25.05.2021/08). 

All patients over 17 years of age, who visited the 

emergency department with occlusion of CVC used for 

hemodialysis, were included in the study. Catheter 

infections, kinging of the catheter, tight sturation and 

pressure of the catheter against the vessel wall were 

accepted as exclusion criteria. Patient demographic 

data, additional diseases, type of hemodialysis 

catheter, catheter insertion time, catheter location, 

clotting-related laboratory values, cause of occlusion, 

method used to clear catheter occlusion, response to 

this method, and patient emergency service outcome 

were all evaluated. The data of the cases were 

obtained from the patient registry system. 

 

   Statistical Analysis 

The categorical data were indicated as frequency and 

percentage (%). The continuous variables were 

indicated as the means and standard deviation. 

Shapiro-Wilk test was used to evaluate data conformity 

to normal distribution. Chi-Square analysis was used in 

the analysis of the cross tables created. IBM SPSS 

Statistics 21.0 (IBM Corp. Released 2012. IBM SPSS 

Statistics for Windows, Version 21.0. Armonk, NY: IBM 

Corp.) was used for analysis. A p value <0.05 was 

considered statistically significant. 

 

RESULTS 

During the study period, it was observed that 510268 

patients over the age of 17 were admitted to the ED. A 

catheter dysfunction was detected in 52 of the 61 

applications that had catheter occlusion-related 

complaints. The mean age of the cases included in the 

study was 63.15 ± 14.57 (38 to 91) and 34 (65.4%) 

cases were female. 9 patients had more than one visit 

with the same condition.  

33 of the central venous catheters (63.5%) were 

uncuffed. The duration of catheter use was determined 

as 0-1 years with 11 (21.2%) admissions most 

commonly. However, in 61.5% of the visits, the duration 

of catheter use was not recorded. We detected that 

right subclavian vein was the most frequently 

obstructed catheter location as seen in 14 visits 

(26.9%). However, in 25.0% of the visits, the catheter 

location was not recorded. Catheter characteristics are 

given in Table 1. 

In 33 visits (64.3%), normal saline was inserted in to the 

catheter and in 17 visits (31%) a drug (unfractionated 

heparin in 10, alteplase in 7) was administered to clear  
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the obstruction. In 5 of those who used normal saline 

and 10 of the patients administered a drug, catheter 

clearance was successful in the ED. Drug 

administration was seen to be more successful than 

normal saline administration to achieve catheter 

clearance (p= 0,003). In 5 of 10 patients administered 

unfractionated heparin and in 5 of 7 patients 

administered alteplase, the clearance was successful. 

However, no statistically significant difference was 

detected between two drugs in catheter clearance 

(p=0.622) (Table 2).  

No statistically significant relationship of successful 

catheter clearance with patients’ additional diseases 

(diabetes mellitus, hypertension, coagulation disorders, 

heart failure), laboratory tests (hemoglobin, platelet, 

APTT, INR) and CVC type were detected (p>0.05 for all 

parameters) (Table 3). 

 

 

In 30 of all patients (57.7%), CVC was replaced 

because of the unsuccessful catheter clearance and the 

need for urgent dialysis. We observed that right femoral 

vein was the most frequently preferred location to place 

a new catheter by the emergency physicians (in 13 

visits-25.0%). Twenty five (48.1%) of the cases 

included in the study were discharged from the ED and, 

in 18 of all visits (34.6%), the patients were hospitalized 

from the ED. It was found that 9 (17.3%) of the cases 

left the ED of their own free will. 

 

DISCUSSION 

Providing the vascular path, which is urgently required 

for patients in need of hemodialysis, with CVC saves 

time until the preparation of the arteriovenous fistula or 

graft, which is the optimal vascular path. Some patients, 

on the other hand, continue to be treated with 

permanent or temporary CVCs because they are not 

anatomically or physically suitable for these surgical 

procedures. Although it shows regional changes 

worldwide, the prevalence of CVC use for hemodialysis 

is reported to be 2-49% (3). Along with these variable 

rates, some complications arising from patient or  

 n (%) 

CVC type 

           Cuffed 

           Uncuffed 

 

19 (36.5) 

33 (63.5) 

Duration of CVC use   

0-1 years 

0-5 years 

>5 years             

            Unknown 

 

11 (21.2) 

6 (11.5) 

3 (5.8) 

32 (61.5) 

Catheter location            

           Right subclavian vein 

           Right femoral vein 

           Left subclavian vein 

           Right internal jugular vein 

           Left femoral vein 

           Left internal jugular vein 

           Unknown 

 

14 (26.9) 

9 (17.3) 

5 (9.6) 

5 (9.6) 

4 (7.7) 

2 (3.8) 

13 (25.0) 

Treatment CVC Clearance 

(n) 

p 

(-) (+) 

Application 

       Salin Flush 

 

28 

 

5 

 

0.003 

       Drug 7 10  

Drug 

       Anticoagulation (UFH) 

 

5 

 

5 

 

0.622 

       Thrombolytic (Alteplase) 2 5  

Abb. UFH; unfractionated heparin 

 

Table 1. Central venous catheter (CVC) characteristics 

 

Table 2. Efficacy of treatment in providing central venous 

catheter (CVC) clearance 
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catheter characteristics are encountered during the use 

of CVCs. Obstructions occur after infections, which are 

the most common complication. The mechanism of the 

obstruction on the CVC may be mechanical (kinking of 

the catheter, tight suture, catheter pushed against the 

vessel wall) or thrombotic (internal intraluminal 

thrombosis or external thrombosis, catheter-associated 

thrombus, or a fibrin sheath).  

When looking at thrombotic-induced CVC obstructions 

in the ED, there were no clear data about the patient's 

age in the literature. However, the mean age of our 

patient group was 63.15 ± 14.57 and the age range (38-

91 years) was found to be quite wide. When looking at 

CVC-induced thrombosis with gender, no definitive 

information could be found in the literature. However, in 

the US Renal Data System data, it has been stated that 

the use of CVC for hemodialysis is more preferred in 

women than in men.  (4). Since it is used more 

frequently, more complications can be expected in 

women. Women constituted 65.4% of the study group 

as well.  

CVC occlusion has been shown to be the cause of 

recurrent cases as subclavian vein use, 

hypercoagulable states, and multiple access trials that 

cause endothelial damage during application (5). In the 

study group, 9 patients with recurrent admissions did 

not have a history of intervention in the records, but the 

most common CVC site was found to be the right 

femoral vein. Catheter usage period was determined as 

0-1 year most frequently. No pathological finding was 

found in the examinations related to coagulation. 

There are also some catheter-related risk factors for 

thrombosis in CVC. One of these risk factors is that the 

catheter is uncuffed (5). 63.5% of CVCs in the study 

group were uncuffed (Table 1). Dysfunctions that 

develop after CVC application are called early catheter 

dysfunction if they occur in less than 2 weeks, and late 

catheter dysfunction if they occur later. Although the 

underlying cause is technical problems such as 

catheter type malposition or kinking in the early period, 

thrombotic events are often the cause in the late period 

(6).  It has been reported that CVCs have failed of 50-

91% due to mechanical reasons within the first year 

after application (7,8). In 61% of the study group, data 

on catheter duration was not found, but when the 

registered ones were examined, it was determined that 

occlusion occurred most frequently in the first year 

(21.2%) (Table 1). Subclavian vein has been reported 

to be at high risk in terms of CVC location in thrombotic 

events (5). In 61.5% of the study group, no record was 

found about the location of the relevant catheter. 

However, considering the registered ones, it was seen 

Patient Caracteristics CVC Clearance (n)  

P (-) (+) 

Diyabetes Mellitus (+) 14 4 0.523 

Hypertansion (+) 18 7 1.000 

Heart Failure (+) 2 3 0.152 

Coagulation disorders (-) 34 15 1.000 

Hemoglobin <7 g/dL 10 4 1.000 

Platelet <150.000/µL 4 2 1.000 

INR > 1.1 18 9 0.348 

aPTT> 40 seconds 21 10 0.494 

Uncuffed cathether 22 9 1.000 

Table 3. The relationship between central venous 

catheter (CVC) clearence and patient characteristics 
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that the occlusion was in the subclavian vein at a rate of 

26.9% (Table 1). 

Early detection of catheter dysfunction was essential to 

prevent permanent access loss, inadequate dialysis 

and further morbidity. When CVC dysfunction occurs, 

mechanical causes should be primarily checked. If the 

catheter is not malpositioned and is thought to be a 

thrombotic condition, the first recommended forceful 

saline flush (10 mL) is applied into the CVC (5). This is 

a procedure that is applied frequently and is often 

stated as effective. However, in the study group, only in 

5 of 33 patients administered normal saline, the 

clearance was successful. 

Data regarding the success and outcome of systemic 

anticoagulation use in isolated CVC thrombi is limited. 

In partial CVC occlusion, especially if there are 

alternative vascular acces, anticoagulant drug 

administration is recommended in appropriate patients 

(5). Intravenous unfractionated unfractionated heparin 

at a bolus of 60- 70 units/kg (approximately 5,000 

units). This is followed by a continuous infusion at 12-

15 units/kg/hr (approximately 1,000/hr) targeting an 

activated partial thromboplastic time of 1.5-2.5. In 

patients with low embolization risk, the catheter can be 

removed simultaneously with the initiation of 

anticoagulation, but CVC removal is recommended 3-5 

days after the initiation of anticoagulation in risky 

patients (9). It was added that in case of large (> 1.5 

cm) thrombus, this treatment should continue for 6 

months or until thrombus disappears before removing 

the caterer (9). In the study group, it was observed that 

CVC clearence was achieved in 5 out of 10 cases who 

were administered unfractionated heparin. 

Recombinant tissue plasminogen activator (tPA) 

alteplase and other tPA derivatives were used for 

intraluminal thrombolysis in CVC occlusion, studies 

have shown that thrombolytic therapy is effective and 

safe for CVC patency (10). Although different regimens 

were used in studies, tPA was shown to be 1 mg per 

lumen (single treatment) and an additional 1 mg per 

lumen, as required, has shown a short-term success 

rates up to 83-98% (11). If CVC patency cannot be 

achieved with localized thrombolytic therapy, systemic 

6-8 hour infusion is recommended. In the study group, it 

was observed that localized alteplase was applied to 7 

cases and clearance was achieved in 5 of them. No 

study comparing anticoagulant and tPA applications 

was found in the literature. Although the number of 

cases was small in the study group, there was no 

difference in providing CVC clearence in patients who 

were given unfractionated heparin and alteplase. 

However, a significant difference was found when drug 

administration (unfractionated heparin and alteplase) 

was compared with normal saline (p=0.003). 

In CVC occlusion, catheter can be removed if there is 

an alternative central venous access or catheter 

infection, or when the treatment (anticoagulation or tPA) 

is contraindicated or unsuccessful (5). In the literature, 

we could not find data on catheter replacement rate and 

catheter location in this group of patients in the ED. In 

the study group, it was observed that a new catheter 

was inserted in 30 (57.7%) cases, and the right femoral 

vein was preferred as the new catheter site by 

emergency physicians. 

No clear data could be found in the literature regarding 

the emergency service outcome of patients admitted to 

the ED with CVC occlusion. The clinical conditions of 

these patients may require urgent hemodialysis or, on 

the contrary, be stable. In the study group, 25 (48.1%) 

of the cases were discharged, 16 (30.8%) were 

hospitalized in service beds and 2 in intensive care 

units. 

The retrospective approach of our study might be 

regarded as a limitation. Lack of data in some cases 

(caterer location, duration, etc.) in the records affected 

the data of the study. 
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CONCLUSION 

It is essential for the emergency physicians to detect 

catheter dysfunction and to implement an appropriate 

treatment plan especially in patients who require urgent 

hemodialysis. When central venous catheter occlusion 

is caused by a thrombosis, the applications of 

unfractionated heparin and alteplase would decrease 

the rate of catheter renewal, especially in selected 

patients. This would also decrease complication risks 

related to further invasive procedures and delay in 

patients’ dialysis treatments.   
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