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INTRODUCTION 

The central line is considered a crucial and vital technique 

for the resuscitations of critically ill patients.1 It is usually 

used for fluid resuscitation, delivers multiple medication 

and infusion chemotherapy.1 One of the drugs that are 

usually given in the central line is vesicant drugs that 

usually harmful to the skin and muscle tissues if given 

through another route.2 The usual site of the central line is 

the subclavian vein, the internal jugular vein, and the 

femoral vein.1,3 The most common site is the subclavian 

vein as it is associated with less risk of infection and 

thrombosis.4 However, the choice of the site depends on 

the condition of the patients along with complications of 

each type.4 Despite being a life-saving technique in 

critically ill patients, if not done carefully and correctly, 

life-threatening complications usually occur. Arrhythmia 

and cardiac arrest can occur in case of incorrect insertion 

of the central line.  That is why an ultrasound-guided 

approach is recommended for any central vein.5,6 
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The most common complication is an infection of the 

central line which can be avoided by simple procedures as 

proper training of the staff, use of central line coated with 

antibacterial, flushing of central line with saline, and 

heparin.5  Other non-infectious complications include 

arterial and venous injury which occurs in case of faulty 

techniques. Hematoma, hemorrhage, and thrombosis are 

also reported to be common.5-8 Notwithstanding, all these 

complications can be avoided by a simple understanding 

of the technique of insertion of the central line, proper 

identification of the veins, and proper choice of the 

necessary and suitable type of the central line.4 Thus, in 

this review, we reviewed the literature regarding the types 

of central lines, indications, and complications associated 

with the central line. 

SEARCH STRATEGY 

A systematic search was conducted to identify relevant 

studies in the following databases: PubMed, Medline, Web 

of Science, Embase, Google Scholar, and Scopus. The 

following search terms were used (“central line” or 

“central catheter”) and (“method” or “procedure” or 

“complication”). The reference lists were manually 

searched to identify additional relevant studies meeting 

inclusion criteria. We included any study that reports the 

methods and difficulties of different ways of gaining 

central line access. No restrictions were applied. 

TYPES OF CENTRAL VEIN CATHETERS 

Many types of central vein catheters are present in the 

clinical field and the choice of optimum type is usually 

dependent on the nature of the treatment given and the plan 

of treatment whether it is for a long time or not. There are 

five types of catheters: non-tunneled catheters, tunneled 

catheters, implanted ports, dialysis catheters, and 

peripherally inserted central catheters.9  

The non-tunneled catheters are considered the most simple 

and easiest catheters to be inserted and that is why it is used 

for emergency and acute situations.9 The disadvantage of 

this type is that they cannot be kept for a long time and only 

used for a short time to serve its purpose. It was reported 

that it was associated with a high rate of infections and 

thrombosis if kept for a long time. It is estimated that it can 

be kept for two weeks to one month.9  

Tunneled catheters overcome the disadvantage associated 

with the insertion of the non-tunneled catheters as it can be 

used for over one month. The rate of infection is lower than 

other types of catheters making it the perfect fit for the long 

duration use and when intravenous access is needed 

multiple times.9 

Implanted ports are usually used as it has fewer scars and 

better cosmetic appearance. It was reported that they had 

less infection incidence compared to other types. However, 

it requires a surgical procedure that takes more time and 

requires an advanced level of skills compared to other 

types making it unfit for emergencies.9 

Another well-known catheter is dialysis catheters which 

are usually indicated for haemodialysis and continuous 

renal replacement techniques. The continuous renal 

replacement techniques are different from haemodialysis 

that it is usually associated with slower fluid dialysis than 

haemodialysis providing better control, thus, 

hemodynamic stability.10 Moreover, it is used in medical 

emergencies like septic shock or sepsis and acute kidney 

injury. For haemodialysis catheters, it is usually indicated 

in cases of metabolic acidosis, hypokalaemia, and high 

serum creatinine (>10 mg/dl).11 The dialysis catheters are 

characterized by wide pores; thus, the patients require 

heparin intake to avoid clotting of these pores and 

dysfunction of the catheters. The dialysis catheters can be 

tunneled or non-tunneled. The tunneled type is usually 

used for long-duration treatment while the non-tunneled 

are usually used in case of emergencies.10 

Peripherally inserted central catheters provide central 

access through upper arm veins and then the catheters are 

guided into superior vena cava on the right side of the 

heart.9,11 The catheters are usually thin and flexible tubes 

and can be inserted for a long duration of up to months. It 

is usually required when the peripheral venous access 

integrity is required.9,11 

DISCUSSION 

Sites of central line placements and methods of insertion 

The most common sites of insertion of central line 

catheters are the subclavian vein, the internal jugular vein, 

and the femoral vein. To gain access to these veins, 

ultrasound is usually used to guide the insertion of the 

catheters into these veins.9  

The subclavian vein is a common site for the central line; 

it originates from the axillary vein which at the lateral 

border of the first rib, it becomes the subclavian vein then 

it continues below the clavicle where it goes towards the 

sternum till it crosses the medial border of the anterior 

scalene muscles.12 The insertion of the central line into this 

vein usually at the point where the vein crosses the clavicle 

as it is done by an infraclavicular approach.13 The doctor 

usually stands on the ipsilateral side of the desired vein 

then turns the head of the patients to the opposite side to 

gain clear visualization of the anatomic landmarks. At the 

junction between the medial and middle one-third of the 

clavicle, the needle is pointed towards the sternal notch. 

The point of needle entry is usually 1-2 cm inferior and 

lateral to this junction.12,13 

Another site of the central line insertion is the internal 

jugular vein.9 The course of the internal jugular vein is 

more complex as it comes near the vital structure in the 

neck making any mistake in the insertion of the needle 

increase the risk of injury of these structures.14,15 During its 
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course, it lies anterior to the Vagus nerve and anterior 

lateral to the internal and common carotid arteries. The 

vein arises from the sigmoid sinus in the posterior cranial 

fossa then passes through the jugular foramen in the skull 

to the neck and thorax where it joins the subclavian vein to 

form the brachiocephalic vein.9 The right internal jugular 

vein drains into the superior vena cava while the left does 

not end immediately into the superior vena cava. There are 

two ways of insertion of the central line in the jugular vein 

wither through a centralized approach where the needle is 

pointed to the ipsilateral nipple and the needle enters the 

apex of the triangle. However, this approach is obsolete 

now due to ultrasound-guided insertion.14,15 The right 

jugular vein is more common to use as it is away from the 

apex of the lung unlike the left jugular vein which has a 

higher risk of lung perforation.14,15   

The femoral vein is considered the last choice for the 

central line as it is associated with many complications 

during insertion. The femoral vein is formed by the joining 

of the superficial femoral vein and deep femoral vein.1 

Once it reaches the inguinal ligament, it continues as an 

external iliac vein then the external iliac vein combine with 

the internal iliac vein to form a common iliac vein that will 

end eventually in the inferior vena cava draining into the 

right atrium.2 The insertion of a femoral vein catheter is 

easy as the doctor palpates the femoral artery then the 

femoral vein will be medial to it and in case of difficulty, 

the ultrasound-guided insertion is used.2  

The complications associated with a central line insertion  

The complication of central line insertion can be either 

immediate or delayed complications. The immediate 

complications occur after the insertion of the central line.8 

It can be categorized into cardiac, vascular, pulmonary, 

and catheter insertion procedures (Figure 1).6 

 

Figure 1: Summary of central line complications. 

Cardiac complications are one of the most prominent 

immediate complications after central line insertion. 

Arrhythmias and insertion of the guidewire into the right 

atrium resulting in premature atrial and ventricular 

arrhythmias.7,16 Usually, it is solved by the guide-wire 

depth and monitoring for the early diagnosis of 

arrhythmias. Once diagnosed, advanced cardiac life 

support should be started. Cardiac arrest can happen in the 

case of supraventricular tachycardia.7,16 Other 

complications include right ventricular complications 

caused by faulty insertion of the central line into the 

pulmonary artery leading to cardiac tamponade. It is 

usually treated by pericardiocentesis.7,16 

Vascular complications usually include arterial, venous 

injury, bleeding, and hematoma formation.4,6-8,16 Arterial 

injuries usually occur with the femoral vein central line. 

Arterial puncture usually occurs in 4.2% to 9.3% of 

cases.15,17 The incidence of the arterial puncture is the same 

with or without an ultrasound-guided approach.13,18 The 

most difficult decision in arterial puncture whether they 

should leave the catheter in its place or remove it as both 

had a high risk of stroke, thrombosis, and haemorrhage, 

pseudoaneurysm, and AV fistula.15,17 For venous injury, 

there were reported lacerations in the mediastinal vessels 

and right atrium. It has been caused by the insertion of a 

dilator or catheter that is pushed against the vessel wall. 

The repair of these lesions usually requires surgical repair 

resulting in thrombosis of the blood vessels.15,17  

Another well documented is hematoma formation in 4.7% 

of all cases. The hematoma is usually benign and resolves 

spontaneously and did not require any repair. The 

complicated hematoma usually located deep in the 

mediastinum and requires surgical drainage. Infection of 

the hematoma can lead to abscess formation.8 

Pulmonary complications usually arise from the central 

line in the internal jugular vein resulting in chylothorax and 

chylopericardium.19 Recurrent laryngeal nerve injury was 

reported in 1.6% of central line insertions as it occurs due 

to accidental trauma or hematoma formation around the 

nerve.5,14,16,20 Other injured nerves include the sympathetic 

chain, the phrenic nerves, and brachial plexus.5,14,16 Air 

embolism is also one of the documented complications in 

some patients but usually, it is small and insignificant.21 

For delayed complications, infections of the central line led 

to sepsis and shock.4-6,8 The incidence is usually at least 80 

cases per 100000 patients per year.22 The reported 

mortality rate was 12 to 25%. It usually results from the 

biofilm formation resulting from Staphylococcus aureus 

and Staphylococcus epidermidis. Broad-spectrum 

antibiotics are usually used for treatment.22,23 

Device dysfunction occurs when one of the components of 

the central catheter is impaired resulting in the formation 

of the fibrin sheath, catheter fracture, thrombosis, and 

obstruction. Fibrin sheath is the most commonly 

encountered problem resulting in tube obstruction. It is 

usually treated using fibrinolytics.1,20 

Central line fracture is another dysfunction in the case of a 

subclavian vein if it is inserted for a long time. It can lead 

to life-threatening conditions like endocarditis, cardiac 
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perforation, and arrhythmias.5-7 It is caused by the pinch-

off syndrome. It results from compression of the catheters 

by the first rib and the clavicle. Venous stenosis has a 

prevalence of 41% and results from long-term 

catheterization and it can be treated using a venous stent.5-

7 

CONCLUSION  

The central line is considered an essential skill that 

physicians should know how to do appropriately as it is 

lifesaving as well as life-threatening if incorrectly inserted. 

More care and the use of an ultrasound-guided approach is 

necessary to avoid any complications. Also, the proper 

choice of the type of catheter will greatly decrease the 

complications. 
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