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Objective: Air embolisms are mostly iatrogenic and a
rare yet dreaded complication following percutaneous
procedures. Intravascular entrapment of air can result in
occlusion of end arteries and subsequent tissue ischemia
and infarction. Cerebrovascular occlusions caused by air
embolisms are time-sensitive and an uncommon cause

of ischemic stroke, warranting an alternative acute
management and reperfusion strategy.

Methods: During a CT-guided lung biopsy, the patient
developed left-sided paresis and sensory deficits prior
to loss of consciousness. CT revealed air in the aorta,
both ophthalmic arteries and vessels in the right parietal
region. The patient was swiftly air-lifted to the nearest

hyperbaric oxygen chamber for an alternate emer-
gency reperfusion therapy. The following eight days the
patient received hyperbaric oxygen therapy and grad-
ually improved. Nine days after symptom onset he was
discharged with a minor left facial palsy.

Conclusions Cerebrovascular occlusions are critical
events regardless of etiology. Air embolism is rare but
potentially catastrophic and can occur during both
percutaneous procedures and surgeries. Vigilance and
knowledge of this potential complication are needed to
rapidly provide beneficial treatment. That is, high flow
oxygen and correct positioning pending hyperbaric
oxygen therapy.

BACKGROUND

Air embolisms are mostly iatrogenic. They are a rare yet
dreaded complication following percutaneous procedures
with potentially devastating effects. Intravascular entrap-
ment of air can result in occlusion of end arteries and
subsequent tissue ischemia and infarction." Cerebrovas-
cular occlusions caused by air embolisms are time-sensitive
and an uncommon cause of ischemic stroke, warranting an
alternative acute management and reperfusion strategy.””

CASE PRESENTATION

A 70-year-old male underwent a computed tomography
(CT)-guided lung biopsy of a potentially malignant right-
sided lower lobe pulmonary lesion. The patient had a
previous history of hypertension and type two diabetes
mellitus and diabetic nephropathy.

Prior to the procedure, the patient was fasting and sedatives
(5mg Hydrocodone and 10 mg Oxazepam) were adminis-
tered. The patient was encouraged to supress any coughing
during the procedure to the best of his ability. The biopsy

was performed in left lateral decubitus position using an
18G/22 mm aspiration needle (Figure 1).

During the initial biopsy, slight coughing and marginal
haemoptysis was observed. This may transiently occur
due to the introduction of blood into the bronchial tree.
However, with the aspiration needle still in place, the
coughing intensified. The aspiration needle was subse-
quently retracted, following which the patient developed
left-sided sensorimotor symptoms followed by an abrupt
loss of consciousness; Glasgow Coma Scale 3 (GCS 3).

An acute chest CT was performed, showing no signs of
pulmonary haemorrhage or pneumothorax. However, air
bubbles were identified in the aorta. A subsequent head CT
revealed air in both ophthalmic arteries, the right internal
carotid artery, and cortical vessels in the right parietal
region (Figure 2). These findings supported the suspi-
cion of acute cerebrovascular symptoms due to arterial air
emboli.
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Figure 1. Chest CT during lung biopsy illustrating the biopsy
needle and patient position during procedure.

After the verification of air emboli, initial acute management was
initiated. The patient was positioned in the right lateral decubitus
position tilted with head down, aiming to contain air in the heart
apex and avoid further air embolization, especially air reaching
the coronary arteries, causing a subsequent heart attack. High
flow oxygen was administered at 15L/min. The patient was
brought to the intensive care unit (ICU) for further monitoring
and treatment. At the ICU, the patient regained consciousness
and was observed to be disoriented; GCS 14.

After improvement on initial management, the patient was
stable enough for transport and deemed eligible for hyperbaric
oxygen therapy (HBO,T). Within one hour of symptom onset,
the patient was air lifted to the nearest HBO,T treatment centre.

Upon arrival, the patient had an unchanged GCS of 14. Neuro-
logical examination revealed nystagmus, right sided facial palsy,
drifting of left upper extremity and an inverted plantar reflex on
the left side. Amounting to a National Institute of Health Stroke
Scale (NIHSS) of 3. Vital parameters at arrival were pulse 100,
oxygen saturation 100% (with 10 L/min on mask), blood pres-
sure 167/75mm Hg. The patient was brought without delay to
the HBO,T chamber.

HBO,T was initiated according to a standardized algorithm
(US Navy table 6) with initial recompression to 18 m sea water
(MSW) (2,82 Atmospheres absolute (ATA)), then 9 MSW (1,92
ATA), for a total of 4h and 50 min. The patient breathes 100%
oxygen on mask at 20min intervals, interrupted by 5min of
room air. After the initial oxygen period, the patient exhibited
better orientation for time and place. After one hour of HBO,T,
the patient presented fully reinstituted with no sensorimotor
symptoms. After completion of the US Navy table 6 algorithm,
the patients’ previous neurological symptoms were in complete
remission and he had a GCS of 15.
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Figure 2. Acute head CT. Revealing air in the ophthalmic
arteries on both sides and air in cortical vessels in the right
parietal region. There are no signs of ischaemia at this time.

A few hours after completing the first session of HBO,T, the
patient again experienced a recurrence of left-sided sensorim-
otor symptoms. One day after symptom onset, cerebral Magnetic
Resonance Imaging (MRI) revealed vasogenic edema in the right
periolandic' and parietal region, without signs of tissue infarc-
tion (Figure 3). The decision to continue HBO,T was made, with
shorter treatments as defined by US navy table 14/90, protocol
defined as, 2 h recompression to 14 MSW (2,42 ATA), with three
30min oxygen periods. This algorithm of HBO,T was repeated
once daily for a total of eight days. During HBO,T period, there
was minor fluctuations in symptoms, however an overall gradual
reconstitution of neurological function. Nine days after symptom
onset the patient was discharged from the hospital without any
neurological, visual or other end organ sequalae apart from a
marginal left sided facial palsy (NIHSS 1).

DISCUSSION

Symptomatic air emboli following percutaneous procedures
is a rare, yet dreaded complication with high rates of severe
morbidity and mortality." Air emboli can potentially get lodged
in the heart and/or coronary arteries as well as smaller vessels
both intra- and extra- cranially. Air emboli are mostly iatro-
genic and occur due to the introduction of air into the pulmo-
nary veins, arterial circulation, during cardiopulmonary bypass
surgery, or due paradoxical embolization. Focal symptoms are
caused by end artery occlusions.’ As illustrated here, the rapid
recognition of stroke symptoms is crucial to facilitate timely
treatment to ensure best clinical outcome. Recognition of stroke
symptoms may potentially be delayed due to the use of peripro-
cedural sedatives. The added benefit of a pulmonary CT angiog-
raphy prior to a biopsy to minimize the risk of air emboli, should
ideally be individually assessed. However, due to the rare nature
of this complication and the numbers of biopsies performed each
year, this is most likely not a cost-effective solution to implement
for all patients.

The acute management aimed at preventing further dissemi-
nation of air emboli is crucial.” When air is introduced in the
pulmonary circulation, as in this case, positioning the patient on
his right was a conscious choice. Had the air been introduced
into the venous circulation (e.g, via a central venous catheter),
the correct position to minimize air dissemination would be on
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Figure 3. Cerebral MRI, with pathological T2-signals in the frontoparietal region and increased signal intensity on Diffusion-
Weighted Images (DWI) and Apparent Diffusion Coefficient (ADC) representing vasogenic oedema. There is no visible infarcted
tissue.

the patients left. These positioning maneuvres are meant to catch
the circulating air prior to it leaving the heart. After the initial
acute management, HBO,T to restore cerebral circulation to
avoid permanent ischemic damage should be considered. Intra-
venous thrombolysis and/or endovascular thrombectomy are the
gold standards of treatment for an acute ischemic stroke.”” These
acute reperfusion therapies with thrombolytics or mechanical
thrombectomy are not validated for the treatment of air emboli.
However, we identified one case report successfully treating air
embolus occlusion of the middle cerebral artery using endovas-
cular aspiration.” There are no data to our knowledge comparing
endovascular versus hyperbaric treatment. In the present case,
the emboli were multifocal and peripheral and thus deemed not
suitable for an endovascular approach.

Hyperbaric Oxygen (HBO,T) immediately reduces the size of air
emboli and creates a hyperoxic environment, which accelerates
the egression of nitrogen from the bubbles. Furthermore, HBO,T
increases oxygen delivery to the ischemic tissue. However, endo-
thelial damage, inflammation, and cytotoxic oedema can cause
clinical deterioration after initial improvement. HBO,T possesses
antiinflammatory properties through inhibition of leukocyte
adhesion, downregulation of proinflammatory cytokines thus
leading to reduction of oedema.” "' Sequential HBO,T is recom-
mended until there is no further improvement.'”

The literature on outcomes following arterial cerebral air emboli
is sparse. The prognosis is assumed related to cause of emboli,
the radiological extent of cerebral damage and time to HBO,T,

where treatment initiated within eight hours is associated with a
better prognosis.”'” It is important to note that acute manage-
ment including proper positioning and normobaric oxygen is
crucial pending HBO,T. Clinicians performing percutaneous
procedures and healthcare personnel monitoring patients after
such a procedure should be vigilant for symptoms congruent
with air embolization.

LEARNING POINT

o All cerebrovascular occlusions are time-sensitive regardless
of aetiology and warrant rapid diagnostics and knowledge of
acute management and treatment options.

o In cases of cerebral air emboli HBO,T will replace our
conventional acute reperfusion strategies.

o Correct patient positioning can minimise air dissemination.

Clinicians performing percutaneous procedures and healthcare

personnel monitoring patients after such a procedure should

be vigilant for symptoms congruent with air embolization.
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