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Abstract

Venous Air Embolism (VAE) can occur in patients while injecting contrast material, we have reported a case of a 26 yrs old patient who came with the complaint 
of abdominal pain, vomiting, and fever with no known Co-morbid. CT whole abdomen with contrast was performed and the patient was injected with contrast, which 
resulted in an air embolism. On administration of contrast, air is seen in the hepatic vein which was not seen on plain and delayed images. 93 ml of contrast material 
was intravenously injected by hand and followed by a drip infusion of 100 ml of contrast material.
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Introduction

Venous Air Embolism (VAE) during or after intravenous 

contrast media injection is being increasingly recognized with 

the increased use of CT as a diagnostic modality in modern 

medicine. In most cases, an air embolus within the venous 

system is detected incidentally. Studies have shown that 

small volumes of air within the venous system are usually 

not detected clinically, but rather radiographically, as most 

patients are usually asymptomatic. Larger air emboli, however, 

when present within the venous system may have catastrophic 

physiological effects on circulatory hemodynamics and may 

potentially lead to mortality. 

We hereby present a case of an incidental fi nding of 

iatrogenic air embolism that was seen on the CT abdomen in 

the hepatic vein while the administration of contrast. After a 

few hours under examination, the patient developed tachypnea 

and became unstable.

Hence contrast material should be administered vigilantly 

to avoid the risk of clinically signifi cant air embolism. 

Case report

Our patient was a 26-year-old male without any signifi cant 
medical history who came with a complaint of abdominal pain 
and jaundice. Ultrasound was unremarkable so a CT scan with 
contrast was advised, where on evaluation he was diagnosed 
with colitis. Iohexol (iodinated) contrast was used. The purpose 
of contrast-enhanced CT is to fi nd pathology by enhancing the 
contrast between a lesion and normal surrounding structures. 
Further workup was done and the patient had enteric fever. 
The scan was done with 193 ml of contrast medium injected 
automatically through a power injector into the right femoral 
vein through the CVP line. 

While reviewing the scan, the air was seen in the hepatic 
vein on arterial and Porto venous phase but no air was seen in 
Porto venous system or biliary track, neither on scout (Figure 
1) nor on plain (Figure 2) nor on delayed images (Figures 3-7) 
which was likely due to the iatrogenic air embolism.

After a few hours of CT scan, he developed tachypnea and 
he became vitally unstable and got intubated. He took 2 days to 
stabilize and got extubated. Later on, an echocardiogram was 
done which was unremarkable.



014

https://www.peertechzpublications.com/journals/global-journal-of-medical-and-clinical-case-reports

Citation: Qureshi RF, Altaf R, Hassan F, Ali N, Naseer H, et al. (2023) Iatrogenic Venous Air Embolism (VAE) in a patient secondary to contrast injection; a rare case. 
Glob J Medical Clin Case Rep 10(2): 013-015. DOI: https://dx.doi.org/10.17352/2455-5282.000170

Discussion

Venous air embolism after intravenous administration of 
contrast before CT scanning has been reported to occur in 11% 
- 23% of patients [1]. Accidental injection of 100 cc of air has 
been reported as fatal, however, multiple factors such as body 
position, injection speed, total amount of air injected, and 
general health status play a part in fatal cases of venous air 
embolism [1,4]. So it is possible to detect cases of subclinical 
venous air embolism on CT by the technologists and radiologists 
as immediately after the contrast injection, the head, or thorax 
can be scanned and analyzed for smaller volumes of venous air 
emboli, which may not be detected clinically [4-5]. In humans, 
it has been estimated that 300 mL to 500 mL of air injected at 
a rate of about 100mL\sec can result in cardiac arrest [6]. As 
little as 0.05 mL of air can result in end-organ ischemia and 
infarction [2]. 

Air embolism can occur by either a passive or active 
process. Passive entry of air into the venous circulation may 
occur during the insertion or removal of central venous 
catheters. Venous air embolism can also occur as a result of 
gas being actively forced into the venous circulation such 
as can transpire during pressure infusions of intravenous 
contrast medium. Because pressure differences increase as 
the height above the heart increases, venous air embolism is 
more likely to occur during procedures on the head and neck 
[7-11]. It is an unusual but potentially dangerous complication 
in left heart catheterization. With the use of two-dimensional 
echocardiography, microbubbles can be found in the ventricles 
[12]. To look for embolisms from cardiac sources, Transthoracic 
echocardiography is used. In a structurally normal heart, the 
next step is to look for a patent foramen ovale, which could 
indicate a paradoxical embolus. The right-to-left shunt 

Figure 1: Scout fi lm.

Figure 2: Plain image.

Figure 3: Ct abdomen axial image arterial phase shows air within the hepatic vein.

Figure 4: Ct abdomen axial image arterial phase shows air within the hepatic vein.

Figure 5: Ct abdomen coronal image arterial phase shows air within the hepatic 
vein.

Figure 6: Ct abdomen sagittal image arterial phase shows air within the hepatic 
vein.

 

Figure 7: (Delayed images).
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can be diagnosed via a transthoracic contrast examination. 
Transesophageal echocardiography is required to describe 
the anatomy of the atrial septum, determine its suitability for 
device closure, and, ideally, confi rm that the shunt is caused by 
a patent foramen ovale rather than a pulmonary shunt or other 
atrial septal defects.

Air in the hepatic and portal vein is most likely a 
manifestation of penetrating Crohn’s disease. It is described as 
linear radiolucencies that extend to the liver’s periphery within 
2 cm. Two hypotheses have been proposed regarding how the 
air in the portal and hepatic veins is formed: fi rst, that gas 
embolisation may be caused by elevated intraluminal pressure 
and mucosal disruption, and second, that gas-producing 
organisms may be present inside the portal venous system as a 
result of sepsis [12-16].

The clinical symptoms of air embolism are nonspecifi c. 
Symptoms include loss of consciousness, acute onset of 
shortness of breath, focal paralysis, loss of sensation in an 
extremity, seizure, vertigo, nausea, chest pain, vomiting, and a 
sense of impending death. The physical examination can reveal 
cyanosis, crepitus, tachypnea and hypotension [2]. 

The immediate treatment in cases of venous air embolism 
is to make use of the Durant position, that is, make the patient 
lie in left lateral decubitus with head down. The possible 
hypothesis is that this position helps to keep the air bubble 
toward the apex of the right ventricle so that the possibility of 
the bubble obstructing the outfl ow tract or gaining access to 
the pulmonary arterial system would be minimized [3].

Careful handling of intravenous injections of contrast 
material, including proper insertion of cannula, and checking 
for any visible free air in the tubing or in the infusion bottle 
before loading the contrast, (inserting central lines with 
patients in the Trendelenburg position could be helpful) which 
should go a long way in minimizing the incidence of venous air 
embolism after CT examination.

Conclusion

To conclude, radiologists, and technologists (healthcare 
professionals) should be aware of vascular air embolism, 
which is a common iatrogenic benign fi nding detected on CT 
scans. Asymptomatic venous air emboli do occur frequently 
and should suggest the diagnosis in the proper given clinical 
background to preclude a search for other sources of air.
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