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Introduction. A 63-year-old man developed acute bilateral lower extremity weakness and numbness
immediately following a percutaneous lung biopsy.

History. The patient had a medical history significant for invasive squamous cell carcinoma of the skin and
presented with a new right lower lobe (RLL) lung mass. A prior bronchoscopy for the lung mass was
inconclusive and led to a referral for a computed tomography (CT)-guided percutaneous transthoracic
biopsy by interventional radiology (Figure 1).
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Figure 1. The biopsy needle penetrating the right lower lobe lung mass during CT-guided lung biopsy. The
patient was in the prone position.

Immediately after the biopsy procedure, the patient experienced sudden onset of bilateral lower extremity
weakness and numbness. He was unable to move his legs and exhibited signs consistent with acute
paraplegia.

Physical examination. On examination, the patient was alert and oriented, with a respiratory rate of 20
breaths per minute and oxygen saturation of 97% on room air. Decreased breath sounds were noted at the
right lung base. Neurological examination revealed paraplegia with complete motor loss in both lower
extremities. Sensory examination showed decreased sensation in the lower extremities bilaterally. There
were no changes in speech or cognition.

Diagnostic testing. A CT scan performed immediately after the biopsy identified a small pneumothorax
that did not require chest tube placement at the biopsy site (Figure 2).




Figure 2. CT scan showing a small loculated pneumothorax (black arrow) at the biopsy site post-
procedure.

Additionally, CT imaging demonstrated air within the anterior spinal canal (Figure 3A), the descending
thoracic aorta (Figure 3B), and the left ventricle of the heart (Figure 3C). Minute amounts of air were also
noted in the left subcostal vessels. A CT scan of the brain showed no evidence of air emboli in the cerebral
vasculature or intracranial hemorrhage.



Figure 3. (A) Axial CT demonstrates a small air bubble in the anterior spinal canal (purple arrow), indicative
of air in the anterior spinal artery. (B) Axial CT shows air bubbles in the descending thoracic aorta (green
arrow). (C) CT reveals an anti-dependent air pocket within the left ventricle of the heart (blue arrow).

Differential diagnoses. The sudden onset of paraplegia following the percutaneous lung biopsy prompted



consideration of several diiterential dlagnoses. Potential causes Included arterial alr embolism causing
spinal cord ischemia, spinal cord infarction due to thromboembolism, epidural hematoma, direct trauma to
the spinal cord, and acute transverse myelitis. Given the imaging findings of air in the anterior spinal canal
and systemic arterial circulation, we diagnosed the patient with an arterial air embolism to the anterior
spinal artery as the cause of the spinal cord ischemia.

Treatment and management. Immediate management focused on stabilizing the patient and preventing
further neurological damage. The patient was placed in the Trendelenburg position to reduce cerebral air
embolism risk and administered 100% oxygen to promote the absorption of intravascular air bubbles. We
also promptly initiated hyperbaric oxygen therapy to reduce the size of air emboli and improve oxygen
delivery to ischemic tissues. The patient was airlifted to a facility equipped for hyperbaric oxygen therapy,
which he received for 4 days.

Outcome and follow-up. During the next 30 minutes following initial management, and before transfer for
hyperbaric oxygen therapy, the patient noted improvement in his symptoms and regained strength in his
lower extremities. Despite experiencing urinary retention requiring an indwelling Foley catheter, his motor
function continued to improve.

At an outpatient follow-up visit that occurred after hospital discharge, the patient reported significant
recovery of motor skills, balance, strength, and ambulation, though he continued to use a cane for
assistance and performed intermittent self-catheterization due to residual bladder dysfunction. The lung
biopsy results confirmed malignancy. A follow-up CT scan of the brain, performed and reviewed during the
outpatient follow-up visit, showed no concerning findings.

Discussion. Arterial air embolism is a rare but potentially fatal complication of percutaneous lung biopsy,
with a clinically apparent incidence ranging from 0.02% to 0.07%, although undetected cases may increase
this rate up to 3.8%.'2 Prompt recognition and intervention can mitigate morbidity and mortality associated
with this condition.3-> However, arterial air embolism may occasionally be missed on initial CT imaging,
particularly if small intravascular air bubbles are overlooked or imaging is not performed immediately post-
procedure. Careful inspection of the aorta, coronary arteries, cerebral circulation, and spinal vasculature on
early post-biopsy imaging can improve detection.?3

The mechanism of arterial air embolism involves the introduction of air into the pulmonary venous
circulation when the biopsy needle traverses both the bronchi and pulmonary veins. The negative
intrathoracic pressure generated during inspiration creates a pressure gradient between which facilitates
air entry into the vasculature.4,6 Air emboli can then travel from the pulmonary veins to the left heart and
systemic arterial circulation, where they can lodge in critical vasculature such as the cerebral or spinal
arteries.®

Clinical manifestations depend on the volume of air embolized, the target vessel, and the organ supplied.
Neurological deficits, including spinal cord ischemia and paraplegia, can occur when air emboli occlude
spinal arteries.”® In this case, the patient's immediate onset of paraplegia was indicative of anterior spinal
artery ischemia.

Management includes immediate supportive measures: securing the airway, providing high-flow oxygen,
and improving hemodynamics.®>9 Patient positioning, such as the Trendelenburg position, may help
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symptom onset, as it reduces bubble size and increases oxygen delivery to ischemic tissues. Delay beyond
the 4 to 6 hours of window may reduce its efficacy, as prolonged hypoxia can lead to irreversible tissue
injury. %10

Prevention strategies during percutaneous lung biopsy involve specific techniques to minimize the risk of
air embolism. Specific techniques include the use of coaxial biopsy systems with hemostatic valves, which
help prevent air ingress during instrument exchange. 810 Clinicians should also avoid traversing bullae,
cavitary lesions, or cystic lung regions, as these structures may contain pressurized air and increase the
risk of air entering the pulmonary veins.'%'! Performing the biopsy during a breath-hold at end-expiration
helps reduce intrathoracic pressure, thereby limiting the pressure gradient that drives air into the
vasculature.'® Additionally, minimizing the number of pleural punctures and reducing needle dwell time
further lowers the risk of systemic air embolism."

Conclusion. Arterial air embolism to the anterior spinal artery is a rare but serious complication of
percutaneous lung biopsy. Clinicians should be aware of this potential adverse event and maintain a high
index of suspicion in patients presenting with acute neurological deficits post-procedure. Immediate
management with supportive measures and hyperbaric oxygen therapy can result in favorable outcomes,
as demonstrated in this case.
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