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Azygos vein cannulation:
 recognition is vital for preventing complications
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 Case RepoRts

IntroductIon 
 
 Cannulation of the central veins is an essen-
tial technique for both long term and emergent care 
since these catheters allow high volume fluid resus-
citation, administration of colloids, vasopressors, and 
blood, and hemodynamic monitoring. Although gen-
erally safe, especially with use of ultrasound guid-
ance, these catheters can cause significant complica-
tions which can be lethal, if not recognized. Possible 
complications include rupture of the internal carotid 
artery, pneumothorax, rupture of the vein, thrombosis, 
obstruction of the airway, and infection. Azygos vein 
cannulation is a rare complication of central venous 
access (1.2%), especially with access from the right 
side. We present an unusual case of displacement of 
the right subclavian catheter tip into the azygos vein 
during CPR.
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AbstrAct

Inadvertent cannulation of the azygos vein can occur during central vein cannulations, 
especially from the left side. This can cause several complications, including rupture of 
the azygos vein. This complication is unlikely from the more commonly used right inter-
nal jugular vein access, although that approach is not free of complications. An abrupt 
curve at the tip of the central venous catheter showing venous wave forms and high 
oxygen saturations suggest azygos vein cannulation. Azygos vein cannulations may be 
more common in patients with heart failure in which the vein is dilated. 
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cAse PresenttIon
 

 
 A 72-year-old gentleman with history of coro-
nary artery disease (status post coronary artery by-
pass surgery) and defibrillator implantation for severe 
left ventricular systolic dysfunction presented to the 
emergency department (ED) after a resuscitated out-
of-hospital cardiac arrest. He arrested twice again in 
the ED. A right subclavian triple lumen central venous 
catheter (CVC) was inserted for medication delivery. 
During insertion, dark blood with minimal back bleed 
suggested venous access. The waveforms also sug-
gested a venous position. However, a blood gas from 
the distal port of CVC showed an oxygen saturation of 
94%. Connection of the CVC to a pressure transduc-
er revealed venous wave forms with a pressure of 7 
mmHg. The CVC was noted to be in the superior vena 
cava with the tip turned medially in the chest x-ray 
(Figure 1). Although return of spontaneous circulation 
could be attained transiently, the patient had cardiac 
arrest multiple times and could not be resuscitated.
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dIscussIon
 

 The curvature at the tip and the high oxygen 
saturations in a location showing venous wave forms 
can be explained by inadvertent azygos vein cannu-
lation by the CVC tip. The bend at the tip of the CVC 
points to the location of CVC tip in the azygos vein.1 
The oxygen saturation from azygos vein can be as 
high as 92% on room air and is usually higher than 
that of the superior vena cava.2 Significant variation 
exists in azygos vein anatomy, with renal veins drain-
ing into it being one of the explanations for high oxy-
gen saturations.2 A differential diagnosis for this situa-
tion is inadvertent arterial cannulation. However, this 
would have shown the CVC crossing the midline and 
following a path leading to the arch of the aorta. In-
advertent azygos cannulation more frequently occurs 
in conditions in which it might be dilated (as in heart 
failure) and needs to be recognized since it carries a 
risk of rupture of the vessel.
 
 Central veins provide a good access for vol-
ume resuscitation and vasopressors in patients who 
are critically ill. However, complications can arise from 
the common procedure which may be lethal if not rec-
ognized in a timely manner. In a study of 1,287 post 
procedural radiologic examinations of central venous 
cannulations, CVC malposition in the azygos vein was 
found in 16 (1.2%).3 Eleven (69%) of these catheters 
had been inserted through the left subclavian vein, 
three (19%) in the left jugular vein, two (12%) in the 
right subclavian vein, and none (0%) in the right jugu-
lar vein. It was reported in this study that there was a 
statistically significant difference in the frequency of 
azygos arch cannulation between left- and right-sided 
catheters (p = 0.001). The only complication in this 
study was perforation of the azygos which was seen 
in three of 16 cases (19%). Malposition in the azygos 
vein is extremely rare from the right internal jugular 
vein with only one case report of this situation. How-
ever, this patient had rupture of the azygos vein with 
right hemothorax requiring video assisted surgery for 
repair.

 In anteroposterior chest x-rays, the curvature 
at the tip of the central line or “down the barrel” ap-

Figure 1. Anteroposterior chest radiograph showing the central venous 
                 line in the superior vena cava with its tip in the azygos vein 
                 (pointed by white arrow).

Figure 2. Diagram of azygos vein and other major veins in the   
                 body (image courtesy Wikipedia commons;  
                 http://en.wikipedia.org/wiki/File:Gray480.png; 
                 accessed 08/28/2013)
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pearance (end on appearance of a curved tip of the 
central line) points to the location in the azygos vein. 
Haygood et al compared 30 cases of azygos venous 
placement and 30 cases of superior vena cava place-
ment and suggested that if the tip of the central line 
extends at least 15 mm caudal to the cephalic edge of 
the right main bronchus without any “down-the-barrel” 
or curved caudal appearance, it can be classified as 
in the SVC in nearly 100% of cases. They suggest 
that in such cases lateral chest x-ray can be safely 
avoided, reducing cost and radiation exposure.1 This 
is important in critically ill patients in intensive care 
units, where lateral chest radiographs are often not 
feasible. Although considered a catheter malposition 
with the risk of complications during central venous 
catheter placement, placement of defibrillator leads in 
the azygos vein has been found to offer a lower defi-
brillation threshold (DFT) in patients with high DFTs. 
No complications have been reported with this ap-
proach.4,5

 The azygos vein develops from the fetal right 
posterior cardinal and supracardinal veins. An azygos 
(unpaired) (Greek zyg=paired) vein is an unpaired 
vein lying on the right side of the vertebral column 
draining blood from the posterior thorax and abdo-
men into the superior vena cava. It forms an impor-
tant channel connecting the superior and inferior vena 
cava in cases of obstruction of either. The anatomy 
of this vessel can be variable, and it can drain blood 
from the thoracic veins, bronchial veins, and even go-
nadal veins. The azygos vein forms opposite the first 
and second lumbar vertebrae; it later ascends into the 
thorax through the aortic hiatus of diaphragm to as-
cend in the posterior mediastinum and arches over 
the right main bronchus at the root of the right lung to 
join the superior vena cava.  Entry of the CVC into the 
arch of the azygos creates the abrupt bend described 
above. 
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An abrupt bend at the tip of a central venous 
catheter and high oxygen saturations point to its 
probable location in the azygos vein. 

This can cause significant complications, inclu-
idng rupture of the vein.
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