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Abstract
Introduction: The best way of haemodialysis for patients with Chronic Kidney Disease (CKD), is the arteriovenous fistula, but sometimes the difficulties of this 
method lead to the percutaneous catheterization of the central vein as a temporary or permanent access.

Case report: The catheterization of the right subclavian vein in a 73 years old patient with end-stage-renal disease was described in this report. The catheter placed in 
the wrong position, which passed outside of the superior vena cava and entered into the left pleural cavity causing hemo- and pneumothorax.

Discussion: The most preferred vascular access for haemodialysis is the internal jugular vein, due to the fact that it is associated with less complications. Malposition 
of a Subclavian Catheter Venus (SCV) tunnelled occurs in 1,8% to 3,7%. The preferred method is the real time ultrasound guided cannulation.

Conclusion: The position of the catheter should be checked regularly and systematically. Malpositioning should be diagnosed as fast as possible and the right 
management of complications and removal of the catheter are the first priorities.

Introduction
The number of patients with chronic kidney disease requiring 

haemodialysis is constantly increasing. There are three ways for 
haemodialysis vascular access. The best one is the arteriovenous fistula 
(AVF). Because of the complications and difficulties of this method, the 
percutaneous catheterization of central vein is used as a temporary or 
permanent access. The preferred site for catheter insertion is the right 
internal jugular vein (RIJV). Tunnelled catheters may be placed into 
the subclavian vein and the femoral vein (FV) if no other options are 
available. 

There are several complications of a central vein catheterization, 
which can be divided into mechanical, infectious and thrombotic 
or stenotic group. Cannulation of the subclavian vein because of the 
anatomy in the area is prone to more complications compared to the 
other veins, and the most common are considered to be pneumothorax 
or haemothorax with a frequency of 0-12% depending on the surgeon’s 
experience [1].

Aim of the study
In this report, the case of a 73 years old man with end stage renal 

disease (ESRD) is presented. A haemodialysis catheter insertion was 
mandatory due to his uremic state. The central venous catheter (CVC) 
was inserted into the right subclavian vein via indirect (Seldinger) 
technique. Unexpectedly, the catheter followed a wrong path, was 
malpositioned and caused severe complications to the patient. 

Case report 
A 73-year-old man was presented to our hospital with the need 

of being inserted a CVC for haemodialysis.  The patient had end-
stage-renal disease (ESRD). His medical history has not revealed any 
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significant problems, except diabetes type 2 and benign hyperplasia of 
prostate. 

The patient was transferred to the operation room. A percutaneous 
Seldinger technique based on anatomic landmarks and the right 
subclavian vein approach was chosen for the procedure. Routine 
standards of care included sterile preparation of the site, sterile 
draping, Trendelenburg position, caudal traction of the right upper 
extremity and local anaesthesia. Routine monitoring was also applied 
for the procedure. Once the subclavian vein was cannulated, a kink-
proof guidewire with a flexible J-tip was inserted. A triple-lumen 12F 
diameter was used. The cannulation proceeded smoothly, except for the 
dilator-insertion, when a small resistance was supposed to be sensed 
because of the thickness of patient’s clavicle. As the J-wire was centrally 
advanced, the sp02 was decreased shortly (from 97% to 89%), but then 
immediately reached again within the normal range. Once the catheter 
was advanced, the three lumens were tested by aspiration of venous 
blood. Then no aspiration of blood was noticed. The catheter was 
removed and a new effort of placing the J-wire was attempted. Finally, 
the catheter was inserted again, assuming to be in the correct position. 
The three lumens were again checked for resistance to saline flushes and 
aspiration of blood successfully. The catheter was then stabilized and 
sutured to the skin at a depth of 15 cm. There was no indication at this 
time, that the cannulation of CVC may has been malpositioned. The 
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patient was hemodynamically stable, his vital signs were normal. An 
anterior-posterior chest radiography was performed, which revealed 
that the tip of the catheter was not placed in the right position (superior 
vena cava), but it was supposed to be placed, in a contralateral subclavian 
vein.  Afterwards a thoracic computed tomography (thorax-CT) scan 
was performed to obtain a clearer image. The CT scan revealed the 
presence of the CVC with the right subclavian access which was finally 
placed in a wrong position outside of the superior vena cava. The tip 
of the catheter had followed a totally wrong path, perforated the wall 
of the right subclavian vein, passing behind oesophagus and trachea, 
closed to the coronary vessels,  with his distal point advanced to the 
posterior mediastinum and finally entering into  the left pleural cavity, 
with direct consequences like pneumomediastinum, and left haemo-
and –pneumothorax . (Figure 1a-d) 

The patient was transmitted to the thoraco-surgery clinic, whereas 
a left chest tube was placed to drain the hemopneumothorax. The day 
after the catheter was removed with no bleeding or other complications. 
The thoracic tube had not been removed until blood and air were fast 
totally drained, and the thorax was well expanded. The patient remained 
in the clinic for 10 days. During his hospitalization he remained 
hemodynamically stable and he did not present any significant 
problems except for an atrial fibrillation crisis, which was successfully 
treated with Angoron. 

Discussion
In patients with chronic kidney disease (CKD 5), a good vascular 

access is an essential component for haemodialysis. Vascular access 
for HD should provide blood flow of more than 350 ml/min and the 
permanent vascular access should be able to be punctured repeatedly. 
It has been showed that the temporary vascular access was the most 
common access to initiate HD in CKD 5 and not the AVF fistula, due to 
late diagnosis [2,3].  Moreover, the femoral vein catheterization was the 
most commonly used first temporary vascular access., because of the 
low cost and the ease of the technique [4].

Dialysis vascular access related complications may be divided into 
mechanical, infective and thrombotic or stenotic group. Mechanical 
complications include arterial puncture, malposition, local hematoma, 
pneumothorax, haemothorax, chylothorax, air embolism, arrhythmias, 

accidental removal and failure of the catheterization, vessel perforation, 
cardiac perforation, cardiac tamponade and death. The most preferred 
vascular access for HD is the internal jugular vein (IJV), because it is 
associated with less thrombotic and mechanical complications [5,6]. 
Studies showed that also SCV dialysis access presents low and well 
comparable to IJV access thrombotic and mechanical complications 
and SCV access may be recommended as a safe alternative access for 
haemodialysis patients. Also, free neck mobility after SCV access makes 
patient more comfortable, as compared to IJV access [7–9].

The right position for the terminal end of a SCV tunnelled catheter 
is the junction between the superior vena cava (SVC) and the upper 
part of the right atrium, the cavoatrial junction [10].

Malposition may cause a significant and very serious complication, 
which occurs in 1.8% to 3.7% of central lines insertions [11]. It has 
been associated with problems of local toxicity, perforation and venous 
thrombosis. An SVC malpositioned catheter could be found in most 
cases in the IJV, in the innominate vein, in contralateral innominate vein 
or in the superior vena cava. It has been reported that the supraclavicular 
technique for subclavian vein catheterization has a higher success rate 
and lower incidence of malposition than infraclavicular technique due 
to wider target area, reliable surface landmarks, and more direct line to 
the superior vena cava in the right subclavian vein catheterization [12].

The ultrasound guidance is the most recognized method by far, 
which can provide evidence for the central venous access procedures. 
Compared with the landmark approach, real-time ultrasound-guided 
cannulation results in a higher success rate, requires fewer attempts, 
and has a lower rate of mechanical complications thus, it increases the 
safety of central venous access via the subclavian route [13,14]. The 
experienced operators still prefer the landmark-guided techniques, 
although they can cause a considerable number of early mechanical 
complications and malpositions during central venous catheterization. 
The risk of mechanical complications, including malposition increased 
nearly ten times with two attempts and the majority of mechanical 
complications occurred in procedures involving more than two 
attempts. In the same study a higher malposition rate was noticed with 
the left sided central venues access procedures, specifically with the left 
internal jugular vein [15,16,17]. 

Figure 1. Chest CT
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Various techniques have been suggested to avoid aberrant 
location of a catheter. The direction of the guidewire J-tip is associated 
with misplacement of a central venous catheter and higher rate of 
misplacement is reported when guidewire J-tip is directed cephalad 
versus caudal [18].

The ultrasound-guided procedure and the absence of technical 
difficulties cannot guarantee sometimes the right catheter position 
[19,20]. Another study demonstrated that the experience of non-
technical difficulties (harbingers of catheter malpositioning) and 
even more the availability of an ultrasound-guidance could not raise 
any suspicion of the catheter malposition, something which needed 
further radiographic confirmation with a CT scan where a wrong CVC 
placement was detected [11,21].

Generally, the correct CVC placement can be confirmed by the free 
blood aspiration, the pressure transduction and the anterior-posterior 
chest X –ray, which remains the standard method for verifying the 
course of the catheter segment and the location of the catheter tip [11].

In our case we speculated that the guide wire perforated the vessel 
wall during initial insertion and followed this wrong course with the 
above-mentioned consequences. Despite the operator’s expertise, there 
can still be technical difficulties because of the patient’s anatomical 
features and the absence of ultrasound guidance. 

Conclusion
A case of malposition is sometimes underestimated and delayed to 

be diagnosed. This case highlights that despite the use of safe methods 
of catheter insertion and confirmation of correct placement through 
blood aspiration alone, catheter misplacement can still occur and can 
be difficult to confirm. This can lead to lethal complications and higher 
mortality rates. Therefore, the catheter position should be regularly 
and systematically checked prior to their use.  When malpositioning 
is diagnosed, then removal of the catheter is the first priority and then 
correction of the subsequent complications.
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