Fatal central nervous system air embolism during
elective esophagogastroduodenoscopy

A 64-year-old woman with gastric
adenocarcinoma and esophageal stricture
underwent esophagogastroduodenscopy
(EGD) and dilation. During the procedure
no bleeding or mucosal tears were ob-
served. She later appeared sedated but
was unresponsive to naloxone. Physical
examination revealed spontaneous eye
opening with leftward gaze, autonomic
instability, decerebrate posturing, myo-
clonus, absent gag reflex, and a positive
Babinski sign.

Computed tomography (CT) scanning re-
vealed air emboli in the right subcortical
white matter and frontal lobe (© Fig.1).
Transthoracic echocardiogram did not
demonstrate a patent foramen ovale. The
patient underwent emergent hyperbaric
oxygen therapy; however, a repeat CT
scan revealed massive cerebral edema
with midline shift, and she died shortly
afterwards.

A MEDLINE search through 2012 identi-
fied 16 cases of EGD-related pneumo-
cephalus. Recommendations for preven-
tion are elusive because of the infrequen-
cy of this complication [1]. Our review of
the literature suggests an increased risk
in patients with metastatic disease. Semi-
erect positioning may predispose to in-
farction in the right hemisphere via the
right common carotid artery [2]. Factors
required for air embolism include a com-
munication between the vasculature and
the air source with a favorable pressure
gradient [1,3]. Other proposed etiologic
factors include fistulas, ulcers, damage
secondary to biopsies, direct arterial or
venous air introduction, and an intracar-
diac or intrapulmonary shunt [1,4]. It is
impractical to screen for cardiac shunting
as a patent foramen ovale is rarely found
on autopsy [1,5].

Central nervous system air emboli cause
damage to vascular endothelium, cytotox-
ic edema, ischemia, and increased platelet
aggregation. The clinical presentation de-

pends on the site of embolization and the
rate of air introduction [5]. The sensitivity
of CT scanning for detecting air emboli
declines over time because air is rapidly
reabsorbed [4]. The treatment is hyper-
baric oxygen therapy, the aim of which is
compression of the gas emboli to decrease
the duration of ischemia[2,4]. The mortal-
ity rate was at one time greater than 90%;
with hyperbaric therapyitisnow 7%(1,3],
although survivors often have consider-
able neurologic deficits.
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Computed tomography (CT) images
showing air in the brain parenchyma of the
right cerebral hemisphere in an arterial distri-
bution, consistent with an air embolus via the
right internal carotid artery: a in the right fron-
tal lobe; b in the right subcortical white matter.
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