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A BST R AC T   

 

Port catheters are very critical component in the care of patients with chronic diseases such as cancer that 

require frequent hospitalization and venous access. Because port catheters can be used for biochemical analysis 

of blood, administration of chemotherapeutic agents, transfusion of blood and blood products, fluid and 

antibiotic support, and total parenteral nutrition. Port catheters can be placed safely and easily under ultrasound 

guidance. Port catheters, whose early or late complications are rarely seen, provide a significant improvement 

in the quality of life of patients compared to other venous access catheters. 
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Introduction 

Intravenous access is often required for 

biochemical blood analysis and treatments of 

patients admitted to the hospital. This access is 

often via peripheral venous catheterization. 

However, central venous access is required in 

patients who need intensive treatment for 

central venous pressure monitoring, fluid 

replacement, long-term total parenteral 

nutrition, blood and blood product transfusion, 

drug administration (especially 

chemotherapeutic drugs). It is the procedure of 

placing a catheter in a vein that joins the heart 

directly [1].  

The use of central venous catheters goes back 

to 1929, when Werner Forssman used a plastic 

cannula from the peripheral arm vein to the 

heart [2]. Access to the subclavian vein was 

described in 1952 for central venous access [3]. 

Silicon-based catheters were started to be used 

by Broviac in 1973 and Hickman in 1977 [4]. 

Since 1982, implantable venous access systems 

have been used instead of peripheral venous 

vessels in situations requiring repetitive blood 

collection and regarded as a suitable method to 

administrate drugs used in cancer therapy [5]. 

 

Central venous catheters  

Central venous access can be performed by a 

central venous catheter or peripherally inserted 

central catheter. There is no clear superiority of 

any procedure type, central venous catheter or 

peripherally inserted central catheter, for 

venous access [6].Nowadays non-tunneled 

central venous catheters, tunneled central 

venous catheters and subcutaneously implanted 

ports are used for central venous access [7]. 

 

Non-tunneled central venous catheters  

It is used in patients whose condition is 

unstable, require hemodynamic monitoring, 

acute care, need high volume fluid replacement, 

multiple therapy, blood and blood product 

transfusion and parenteral nutrition, by 
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providing access to the internal jugular vein and 

need treatment for 14 days or less [8]. 

Antimicrobial non-tunnelled catheters are often 

used for these critical patients to reduce the risk 

of infection by approximately 40% [9].  

 

Tunneled central venous catheters 

It is placed subcutaneously in the jugular or 

subclavian vein. These catheters are used for 

patients who need vesicant and irritant 

treatment for 31 days or longer, and are 

administered parenteral nutrition or 

chemotherapeutic agents. These catheters can 

be used especially if patients need to be 

hospitalized for longer than 15 days [10]. 

 

Ports catheters  

Ports catheters provide a safe access route for 

administering blood collection, therapeutic 

purposes, including chemotherapy, parenteral 

nutrition, blood transfusions for biochemical 

analysis without impairing or minimally 

affecting patients' life quality [11]. Port 

catheters are often used for patients who require 

long-term central venous access. It is especially 

recommended if there is a need for intermittent 

or cyclic infusion treatment for 6 months or 

longer [8, 12]. 

 

Who should place the port catheters? 

While port catheter placement was previously 

performed under general anesthesia, nowadays 

it is easily performed using ultrasonographic 

and fluoroscopy imaging methods by 

interventional radiology with intravenous 

sedation (midazolam/fentanyl) in a safe, 

effective and rapid way [13].  

In one study, it was found that port catheters 

placed by general surgeons and interventional 

radiologists had similar complication rates. 

Nevertheless, when hospital costs were 

compared, it was determined that the cost of 

port catheter placed by interventional 

radiologist was lower. However, it has been 

concluded that placement of ports in a special 

reserved environment by general surgeons 

and/or interventional radiologists instead of 

academic centers can reduce costs by 

minimizing overheads [14].  

 

How is port catheter placement performed 

under ultrasound guidance? 

In clinical practice, while inserting an 

ultrasound-guided port catheter; 

I-The anatomy of the insertion site and the 

localization of the vessel should be determined, 

II- It should be checked whether the vein is 

open, 

III-Ultrasound should be used as a guide for 

venous puncture, 

IV- The position of the needle in the vein 

should be checked, 

V-Catheter position in vein should be checked 

[15-17]. 

 

What are the port catheter complications? 

Port catheter complications can be evaluated as 

early if they occur within 30 days of 

implantation, and as late complications if they 

occur after 30 days. Early complications are 

intravenous or cardiac malposition, 

arrhythmias, hemothorax and cardiac 

tamponade as a result of perforation and 

bleeding, pneumothorax, ductus thoracic injury 

and air embolism. The universal use of 

ultrasound guidance for vein puncture has 

significantly reduced procedural and early 

complications [18]. Late complications include 

infections, venous thrombosis, pulmonary 

embolism, catheter breakage, migration and air 

embolism [19, 20]. 

Complications can be minor or major. Minor 

complications are those that do not require 

surgical or medical treatment within more than 
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24 hours. Major complications are those that 

require surgical or medical intervention in less 

than 24 hours, require hospitalization, and can 

lead to consequences, even to death. 

Hemothorax and pneumothorax are the most 

common major complications [18, 19].  

In a study, complications were found in 34 (4%) 

patients out of 827 patients who underwent port 

catheterization between 2013 and 2015. As 

complications of chamber insertion, infection 

was seen in 5 patients (0.6%) and erosion in 6 

patients (0.7%). The most common 

complication was catheter-related 

complications (n=19, 2.3%). It was found that 

catheter-related infection was seen in 7 patients 

(0.8%), catheter migration in 8 patients (1%), 

catheter-related thrombosis in 4 patients 

(0.5%), and chamber malposition in 2 patients 

(0.3%) [21].  

In another study, in which 782 patients were 

evaluated between 2010 and 2018 to evaluate 

the early and late complications of port 

catheters, the most serious complication was 

pneumothorax in 7 patients and thrombotic 

occlusion of the catheter as a late complication. 

2/3 of patients with thrombosis-related 

obstruction required thrombolytic treatment 

[22]. 

In a study of 399 patients who underwent 

chemotherapy between 2013 and 2017, the 

complication rates of port catheters or 

peripheral inserted central catheters were 

evaluated (peripheral inserted central catheter 

n=201 and port catheter n=198). 16 (8%) deep 

venous thrombosis was found in the peripheral 

inserted central catheter group, while 2 (1%) 

patients had port catheter group [23]. 

The patients were examined for port-related 

complications and thrombosis including port 

occlusion. Routinely, catheter care was done by 

using of heparin. In a study on this subject, 

there was no difference between the common 

and rare port care groups in terms of serious 

port-related complications during follow-up. 

However, the rate of thrombosis was found to 

be slightly higher in the rare port care group 

[24]. 

 

What is the effect of the port catheter on the 

patients' quality of life? 

In a study evaluating the effects of peripheral 

venous catheters and central port catheters on 

the quality of life of patients with breast cancer 

and colon cancer; Complication rates of these 

two catheters were found to be similar. 

However, although port catheter procedures are 

slightly more painful than the other procedures, 

it has been found to have more positive results 

on quality of life when examined from a 

psychosocial perspective [25]. It has been 

found that port catheters have positive effects 

on the quality of life of patients with breast 

cancer, even if they are placed in different 

regions (chest, arm, trapezius muscle, etc.) in 

patients with breast cancer [26, 27]. 

 

Conclusion 

These catheters, which can be placed safely and 

easily in patients with chronic diseases 

requiring recurrent venous intervention, have 

an important place in blood analysis and 

treatment without impairing the quality of life 

of the patients. 
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