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Air embolism after peripheral 
IV contrast injection

A 35-year-old woman with hypertension 
presented with acute intermittent ab-

dominal pain radiating to her back. 
 Her blood pressure was 139/88 mm Hg in 
the right upper extremity and 133/80 mm Hg 
in the left upper extremity. Her heart rate was 
regular, and breath sounds were clear. She had  
mild abdominal tenderness in the umbilical 
and left lumbar regions.
 Electrocardiography and laboratory testing, 
including troponins, showed no abnormali-
ties. Computed tomography of the chest and 
abdomen with contrast enhancement showed 
no evidence of aortic dissection or pulmonary 
embolism. However, postcontrast images de-
tected nonobstructing calculi in the left kid-
ney and air emboli in the peripheral venous 

circulation (Figure 1), right ventricle (Figure 
2), and pulmonary trunk (Figure 3). The air 
emboli were thought to be most likely from 
peripheral intravenous catheter placement or 
manipulation for contrast injection.
 The patient remained hemodynamically 
stable, with no new-onset chest pain, shortness 
of breath, or neurologic signs. She was placed 
in the Trendelenburg position, and high-fl ow 
oxygen supplementation was started. Trans-
thoracic echocardiography showed normal left 
ventricular systolic function with a 66% ejec-
tion fraction, and normal right ventricle size 
and function with an estimated systolic pres-
sure of 26 mm Hg. The patient was maintained 
on supplemental oxygen and was encouraged to 
lie in the left lateral decubitus  position. Her ab-
dominal pain was likely due to nephrolithiasis, 
which improved with hydration and analgesia, 
and she was discharged home.

THE CLINICAL PICTURE

The authors report no relevant fi nancial relationships which, in the context 
of their contributions, could be perceived as a potential confl ict of interest.

doi:10.3949/ccjm.87a.20001

Karthik Gnanapandithan, MD, MS, FHM
Yale School of Medicine, New Haven, CT;
Department of Internal Medicine, Yale New Haven Hospital, 
New Haven, CT

Figure 1. Computed tomography showed 
an air bubble (arrowhead) in the peripheral 
vasculature of the anterior chest wall at the 
level of the aortic arch (AA).

Figure 2. An air embolus (arrowhead) along 
the anterior wall of the right ventricle (RV).

As little as
0.5 mL of air 
in the coronary
arteries
can cause
ventricular 
fi brillation;
2 to 3 mL of air
in the cerebral 
circulation
can be fatal
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Figure 3. Multiple air emboli (arrowhead) in 
the proximal pulmonary artery (PA).

 ■ CAUSES OF VENOUS AIR EMBOLISM

Venous air embolism is a potentially cata-
strophic complication when it occludes blood 
fl ow to the pulmonary, cardiac, or cerebral cir-
culation. It is most often associated with neu-
rologic and otolaryngologic surgery, thoracic 
or abdominal trauma (including barotrauma 
from mechanical ventilation), and vascular 
interventions such as central and peripheral 
intravenous access.1 It can also occur when 
central venous pressure is low, such as when 
a catheter is inserted during inspiration, when 
the patient is upright, or if the patient is hypo-
volemic.1,2 Alternatively, incorrectly fl ushed 
lines or pressurized injection of fl uids, such as 
contrast media, may force air into the vascu-
lature.3,4

 While venous air embolism is a known 
risk associated with intravenous access, many 
cases are asymptomatic and therefore go un-
detected, likely leading to an underestimation 
of the true incidence.4 A study of more than 
11,000 central venous catheter insertions us-
ing optimal positioning and technique found 
an incidence of 0.13%.1 A study of 677 pa-
tients who underwent peripheral contrast in-
jection observed an incidence of 11.7%.4

 ■ MANAGEMENT

Management of venous air embolism depends 
on the location and volume of the emboli. In 
most cases, the air is resorbed without compli-
cations. However, large emboli or those in pa-
tients with shunts that can result in paradoxi-
cal emboli may present with cardiopulmonary 
or neurologic symptoms.1,2 As little as 0.5 mL 
of air in the coronary arteries can cause ven-
tricular fi brillation, and 2 to 3 mL of air in the 
cerebral circulation can be fatal.5 
 High-fl ow oxygen therapy helps main-
tain adequate oxygenation and promotes air 
resorption.1 Placing the patient in the Tren-
delenburg or left lateral decubitus position 
(Durant maneuver) encourages air emboli to 
migrate away from the right ventricular out-
fl ow tract and toward the right atrium, avoid-
ing possible cardiopulmonary collapse.1,6 If 
available, hyperbaric oxygen therapy is the 
defi nitive treatment for severe cases and has 
been shown to improve recovery when admin-
istered early.1

 ■ MINIMIZING THE RISK

The risk of venous air embolism can be mini-
mized when inserting or removing a central 
venous catheter by placing the patient in the 
supine or Trendelenburg position and ensur-
ing that the patient is hydrated. Catheter in-
sertion should be avoided during inspiration, 
and removal should be performed while the 
patient performs a Valsalva maneuver or dur-
ing exhalation.
 Before contrast injection, the catheter lu-
men should be fl ushed, and components such 
as stopcocks and Luer locks should be inspect-
ed and secured.
 Incidentally detected intracardiac air em-
boli rarely cause hemodynamic compromise. 
However, as in our patient, appropriate man-
agement is straightforward and effective in pre-
venting potentially life-threatening cardiopul-
monary and neurologic complications. 

Incorrectly 
fl ushed lines 
or pressurized 
injection of 
fl uids, such as 
contrast media, 
may force
air into
the vasculature
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