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Abstract 
Vascular catheters are most frequently used in the critical care units. A true knot in the catheter is a rare mechanical 
complication of the central venous catheterization. A 14-year-old patient was treated for acute appendicitis 
complicated by diffuse peritonitis. It was decided to insert a central venous catheter on the first day of treatment. A 
catheter was inserted in the right subclavian vein according to Seldinger technique. It functioned perfectly for 6 days. 
On 7th day, during its removal, its extraction was blocked at about 1 cm depth from the tip. The catheter had to be 
removed forcefully with the formation of a hematoma at the entry point of the catheter. Once removed, we found a 
true knot formed tightly inside the vessel. In this case, no disabling and life-threatening complication was recorded, 
and the patient was discharged when fully recovered.  
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1- Introduction 
Among other manipulations, intravascular catheter 

insertion is the most frequently practiced procedure in 

critical care units. In the United States of America, the 

total duration of the use of the great vessel catheters is 

about 15 million days per year.1 Insertion of the 

catheter in a great vessel is an interventional 

manipulation and has been associated with a number 

of complications reaching 29% according to one 

study.2 Among these, infections and thrombotic 

complications occur with the highest frequency.3 The 

formation of the catheter knot in the vessel lumen is a 

serious, but pretty rare mechanical complication of the 

central venous catheterization with a frequency of 

0.1% of all catheterization complications.4 We 

document one such case, just to apprise the intensive 

care specialists and the anesthesiologists that this 

complication can occur and must be looked for in 

difficult catheter extraction. 

2- Case Report 
A 14-year-old patient of a Caucasian race, weighing 

about 58 kg was treated in the department of 

anesthesiology and intensive care for acute 

appendicitis complicated by diffuse purulent 

peritonitis. In addition to the surgery, the treatment 

included antibiotic therapy, infusion therapy, 

parenteral feeding, metabolic therapy, and analgesics. 

Considering the requirement of infusion of large 
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volumes of hyperosmolar solutions, necessity of 

complete parenteral feeding and continuous 

monitoring of the hemodynamic parameters, we 

decided to install the central venous catheter on the 

very first day of treatment. 

The right subclavian vein catheterization was carried 

out under Seldinger technique after disinfection of the 

surgical area, and under aseptic conditions, by a blind 

method accessing from the Aubaniac point via the 

infraclavicular approach. The vein was needled in the 

first attempt; a polyvinylchloride sheath was freely 

introduced over the needle to the depth of 6 cm. The 

dilator was not used. The polyvinylchloride 19 G 

catheter was introduced to the same depth. Blood flow 

in the catheter was free in both directions. The catheter 

was fixed to the skin by a silk stitch. Aseptic dressing 

was applied. 

The catheter functioned properly for 6 days for 

infusions and frequent blood sampling for laboratory 

investigations without any difficulty. On the 7th day, 

we noticed that there was a reduction in the flow of the 

intravenous infusion. So it was decided to remove the 

catheter. In the process of removal of the catheter, its 

extraction was blocked at about 1 cm depth from the 

tip. The attempts to remove the catheter by moving to 

and fro, and introducing the sheath into the catheter 

failed. There was no opportunity to use visualizing 
techniques to assess the location of the catheter in the 

vessel at the moment of manipulation and the doctor 

pulled and removed the catheter forcefully. The 

catheter was removed without serious clinical 

consequences. After removal of the catheter, 1 cm 

apart from its tip we found a true knot, which formed 

inside the vessel (Figure 1).  

 

Figure 1: The catheter with a formed knot after removal from the vessel

In this case, no disabling and life-threatening 

complication as a result of the use of the catheter was 

recorded. The patient was discharged when fully 

recovered. 

3- Discussion 
The use of radiological means of visualization 

increases the success rate of catheterization of great 

vessels and decreases the number of associated 

complications.5 In the particular case described here, 

these methods were not used and insertion of the 

catheter was successfully accomplished. Thus, it was 

impossible to identify the depth during insertion of the 

catheter and the formation of a knot, which was only 

noticed after removing the catheter. 

It is suggested that too deep introduction of the catheter 

caused its abnormal bending inside the vessel when 

reached a mechanical obstacle. These obstacles may 

include: vessel wall, anatomical angle between 

subclavian and jugular veins, as well as multiple vessel 

valves specific for the subclavian vein.6 Proper 

functioning of the catheter inside the vein for so many 

days shows that formation of the knot may have 

occurred at the moment of insertion but it remained 

loose and did not occlude the catheter completely. 

A hematoma that formed as a result of the physical 

forceful removal of the catheter means that such a 

manipulation is invariably traumatic in terms of the 

vessel wall. In our case, this trauma didn’t have a gross 

negative effect on the patient. This case report is in 

agreement to other authors7 and affirms the necessity 

of using visualization techniques during manipulations 

associated with the great vessels catheterization. 

It is noteworthy that in this particular case, we used the 

polyvinylchloride catheter being thicker and less 

flexible compared to the catheters.8,9 It suggests that 

this particular case of formation of a true knot is rather 

rare than a regular one.  

4- Conclusion 



True knot in central venous catheter   Skkurupii DA, Kholod DA 
 

666 
 

Radiological guidance and visualization of the location 

of the venous or arterial catheters in the vessels should 

be used, while inserting or removing the catheters. If 

such facilities are not available, the depth of the 

catheter introduced into a vessel should be precisely 

calculated. The catheter knot may serve as a possible 

mechanical obstruction, if it is hard to remove the 

catheter from the great vessel. Forceful removal of the 

catheter, having an intravascular knot, is dangerous in 

terms of vessel wall traumatization. 
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