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Cerebral Air Embolism After CT-guided Lung m
Biopsy: A Case of Early Diagnosis and Successful G
Treatment

Embolismo aéreo cerebral tras una biopsia pulmonar guiada
por CT: un caso de diagnéstico temprano y tratamiento exitoso

Dear Editor:

Systemic air embolism (SAE) is the rarest and most unpre-
dictable complication of CT-guided lung biopsy, with an estimated
incidence of 0.061-0.21%.! It may occur due to the formation
of a transient broncho-venous fistula after needle penetration of
the lung or inadvertent puncture of a pulmonary vein; further-
more, air can reach the venous circulation through the pulmonary
microvasculature.>* We report a case of cerebral air embolism
after CT-guided lung biopsy, diagnosed according to the Hare et al.”
algorithm (Table 1) and treated in a hospital setting without a
hyperbaric chamber. The outcome was positive, and the patient
was discharged without permanent sequelae.

A 36 years old woman affected by Chron’s Disease and Hodgkin
Lymphoma, treated with allogeneic transplant, came to our atten-
tion for CT-guided biopsy of an FDG/PET-positive pulmonary
nodule located in the right upper lobe, suspicious for lymphoma
relapse (Fig. 1A).

After obtaining the informed consent and under local anes-
thesia, an 18-gauge Tru-Cut core biopsy needle (Argon Medical
Devices, USA) was inserted under fluoroscopy-CT guidance through
the right pectoral muscles. A specimen of the lesion was collected in
asingle shot (Fig. 1B). Immediately after needle removal, the patient
experienced hemoptysis and had a tonic-clonic seizure. Accord-

Table 1
An algorithm for the recognition and early management of suspected systemic arte-
rial airembolism post-lung biopsy (by Hare et al. Clin Radiol. 2011 Jul; 66(7) 589-596).

SUSPECTED ARTERIAL AIR EMBOLISM DURING LUNG BIOPSY
\:
SIGNS AND SYMPTOMS
Radiologist needs a high index of suspicion if fall in GCS; chest
pain; facial drop; seizures
\
Initial resuscitation
Call cardiac arrest team
Turn patient on right lateral decubitus
High flow of 100% oxygen
Continued BP monitor, cardiac monitor
\
Contact Hyperbaric oxygen chamber unit

CT brain and thorax in right lateral decubitus position

\

Continued resuscitation
Try to keep patient in a right lateral decubitus
High flow of 100% oxygen
{
Once stabilized: Urgent transfer to the hyperbaric chamber

Continuous high flow oxygen while awaiting transfer

ing to the abovementioned algorithm, the cardiac arrest team was
called, 100% oxygen supply was started and both chest and brain CT
were performed, 19 min after lung puncture. The brain CT showed
mild cerebral edema and the presence of bilateral intracranial air,
mainly located in the right frontal and parietal lobes, suggesting
SAE (Fig. 1C). The patient was then moved to the right lateral decu-
bitus and high flow oxygen was continued during its transfer to
the intensive care unit. Neurological assessment scored 8 points

Fig. 1. (A) Chest CT prior biopsy. The white arrow indicates the target lesion in the right upper lobe, in close proximity to the main fissure. (B) Chest CT during the biopsy.
An 18-gauge Tru-Cut needle is successfully advanced through the target nodule under continuous CT-fluoroscopy guidance, as indicated by the white arrow. (C) Brain CT
19 min after the biopsy. The white arrows indicate air in the right superior frontal, precentral, central (A) and superior temporal (B) sulci, consistent with cerebral venous air
embolism. (D) Brain CT 3 days after biopsy showing complete resorption of the air bubbles. The white arrowhead indicates the external ventricular derivation.
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in the Glasgow Coma Scale (Eyes =2, Verbal =2, Motor =4), which
prompted the placement of an external ventricular derivation to
control the intracranial pressure. A drug-induced coma was main-
tained for 48 h. Upon awakening, the patient’s vitals normalized,
and the neurological deficits improved. The brain CT performed
3 days after the biopsy, showed complete resorption of the cere-
bral air bubbles and normal permeability of the main intracranial
venous sinuses. She was discharged 10 days later, after complete
recovery.

The pulmonary biopsy was positive for secondary localization of
lymphoma and the patient died 8 months later due to graft-versus-
host disease.

In this report, we showed how the use of the Hare et al.
algorithm enabled a rapid diagnosis and quickened the decision-
making treatment process. Our experience is limited to this single
case; it is, however, important by virtue of cerebral SAE rarity
and its life-threatening characteristics. In fact, most SAE reports
describe cardiac and respiratory symptoms,® whereas only a few
describe neurological manifestations. As reported by Kim et al.,
even simple needle insertion into the chest wall can cause air
to flow through the pulmonary venous circulation thus, piercing
the lung parenchyma may not be the only maneuver at risk for
SAE.”

Our treatment course deviated from the recommendations pre-
viously described due to the absence of a hyperbaric chamber
in our hospital and to the placement of a ventricular deriva-
tion, never reported before to treat SAE (Fig. 1D). This choice
proved successful. It is in fact known that many forms of acute
brain injury benefit from cerebrospinal fluid diversion and the
continuous monitoring of intracranial pressure provided by the
insertion of an external ventricular derivation which is one
of the lifesaving procedures in the neurologic intensive care
unit.®

In conclusion, physicians performing lung biopsies should
be aware of the unpredictable manifestations of SAE and
mindful of the usefulness of an emergency algorithm for its
management.
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Linfoepitelioma-like primario pulmonar en R

paciente no asiitico

Primary Pulmonary Lymphoepithelioma-Like Carcinoma in a
Non-Asian Patient

Estimado Director:

El linfoepitelioma es un carcinoma indiferenciado que se car-
acteriza por una infiltracién del estroma debido a la presencia de
células epiteliales atipicas, asociadas a un denso infiltrado inflam-
atorio benigno reactivo, rico en linfocitos y células plasmaticas'. La
gran mayoria de casos se localizan en la nasofaringe y de forma car-
acteristica se presentan en pacientes asiaticos habiéndose sugerido
una asociacion etiopatogénica con el virus de Epstein-Barr (VEB).
Cuando el linfoepitelioma afecta a otras localizaciones anatémicas
(mayoritariamente glandulas salivales, parétida o timo) se denom-
ina carcinoma linfoepitelioma-like%~7.

Presentamos el caso de un varén caucasico de 66 afos exfu-
mador de 22 paquetes/afio con antecedentes de enfermedad
pulmonar obstructiva crénica (EPOC) GOLD 2 A no tratada. A raiz

del cuadro de tos persistente de varias semanas de evolucién se
realiz6 una tomografia computarizada (TC) que evidencié una con-
densacion irregular en el 16bulo medio (LM), multiples nédulos
pulmonares bilaterales y adenopatias hiliares y mediastinicas bilat-
erales de tamafio significativo junto con la presencia de moderado
derrame pericardico. En la analitica sanguinea tinicamente desta-
caba un aumento de CYFRA 21.1 (27,5 ng/ml) y de enolasa neuronal
especifica (50 ng/ml). Una tomografia por emisién de positrones
(PET) mostré un aumento de captacién de '8F-fluordesoxiglucosa
tanto en la consolidacién del LM, como en las adenopatias
mediastinicas e hiliares y los nédulos pulmonares referidos en
la TC.

La fibrobroncoscopia realizada antes del PET objetivé una
mucosa engrosada e irregular sugestiva de infiltracién neoplasica
en la entrada del bronquio lobar medio. Las muestras de biop-
sia obtenidas (fig. 1) confirmaron el diagnéstico de carcinoma
pulmonar tipo linfoepitelioma-like. Se realiz6 una valoracién
por el servicio de otorrinolaringologia que descarté la presen-
cia de un linfoepitelioma primario de nasofaringe. Tres semanas
después de la primera visita, el paciente fue remitido al servicio
de oncologia médica con el diagnéstico de carcinoma pulmonar
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