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ABSTRACT

Pneumocephalus is a rare complication of esophagogastroduodenoscopy (EGD), but existing literature does not discuss pneumocepha-
lus surrounding endoscopic food bolus retrieval. We present a death involving pneumocephalus complicating endoscopic food removal
from the esophagus.

A 40-year-old man presented with dysphagia and suprasternal discomfort 12 hours following chicken ingestion. On flexible endoscopy,
chicken was visualized in the distal esophagus. After successful retrieval, a mucosal laceration was noted where the chicken had been
lodged. He was unarousable following the procedure and was emergently transported to a hospital, where computed tomography scan-
ning showed pneumocephalus. He was later declared brain dead. The case was referred for medicolegal autopsy.

The brain was examined first, revealing rare air bubbles within meningeal vessels and numerous, diffuse petechiae-like hemorrhages
within the brain parenchyma. The esophageal mucosa had focal discoloration and a partial thickness laceration; microscopic examination
revealed eosinophilic esophagitis.

Eosinophilic esophagitis is a known risk factor for food bolus impaction and should be suspected in such patients. Pneumocephalus is a
rare possible complication of EGD for food bolus retrieval. In patients unresponsive after endoscopy, radiographic detection of potential
pneumocephalus should be encouraged to enable timely therapy and improved outcomes, or to supplement autopsy in the event of
patient death. Forensic pathologists should understand that pneumocephalus is a potential mechanism of injury/death in patients expe-
riencing esophageal trauma, including injury incurred during EGD. Acad Forensic Pathol. 2016 6(4): 703-708

AUTHORS
Amy K. Fuhs BS BA, Indiana University School of Medicine - South Bend

Roles: Data acquisition, analysis and/or interpretation, manuscript creation and/or revision, approved final version for publication, accountable for all aspects of the work,
principal investigator of the current study.

Joseph A. Prahlow MD, Western Michigan University Homer Stryker M.D. School of Medicine - Pathology
Roles: Project conception and/or design, data acquisition, analysis and/or interpretation, manuscript creation and/or revision, approved final version for publication,
accountable for all aspects of the work, general supervision, writing assistance and/or technical editing.

CORRESPONDENCE

Joseph A. Prahlow MD, 300 Portage Street, Kalamazoo MI 49008, joseph.prahlow@med.wmich.edu

ETHICAL APPROVAL

As per Journal Policies, ethical approval was not required for this manuscript

STATEMENT OF HUMAN AND ANIMAL RIGHTS

This article does not contain any studies conducted with animals or on living human subjects

STATEMENT OF INFORMED CONSENT

No identifiable personal data were presented in this manuscsript

DISCLOSURES & DECLARATION OF CONFLICTS OF INTEREST

This work was presented at the 2016 NAME Annual Meeting. The authors, reviewers, editors, and publication staff do not report any relevant conflicts
of interest

FINANCIAL DISCLOSURE

The authors have indicated that they do not have financial relationships to disclose that are relevant to this manuscript
KEYWORDS

Forensic pathology, Air embolism, Pneumocephalus, Endoscopy, Eosinophilic esophagitis, Autopsy

INFORMATION

ACADEMIC FORENSIC PATHOLOGY: THE OFFICIAL PUBLICATION OF THE NATIONAL ASSOCIATION OF MEDICAL EXAMINERS
©2017 Academic Forensic Pathology International « (ISSN: 1925-3621) « https://doi.org/10.23907/2016.066

Submitted for consideration on 17 Sep 2016. Accepted for publication on 10 Oct 2016

Page 703


mailto:joseph.prahlow@med.wmich.edu
https://doi.org/10.23907/2016.066

INTRODUCTION

Cerebral air embolism is a rare but life-threatening
endoscopic complication. In the context of mucosal
disruption, insufflated air may enter the venous and
then arterial circulations due to a shunt (e.g., intrac-
ardiac or intrapulmonary) or insufficient filtration by
pulmonary capillaries, leading to cerebral infarction
(1). Its recognition and diagnosis can be difficult, as
patients may present with cardiopulmonary instabil-
ity and neurologic symptoms potentially attributable
to sedation-related problems or a stroke of alternate
etiology (e.g., thrombotic, hemorrhagic), respectively

(2).

Previous studies have described cerebral air embolism
and pneumocephalus during endoscopic procedures,
including esophageal balloon dilatations, endoscopic
retrograde cholangiopancreatography, and esophago-
gastroduodenoscopy (EGD). These patients have been
of all ages, and the majority, but not all (3), have had
mucosal disruption either as part of the intended pro-

-

Image 1: Foreign body (chicken meat) visualized in mid to distal
esophagus on endoscopy.

cedure (e.g., biopsy) or prior to it (e.g., gastric ulcer)
(2,4). Their complications have ranged from seizures
and left—sided hemiparesis to coma and brain death
(1, 2, 4-6). To our knowledge, there are no existing
reports of air embolism during endoscopy for food
bolus impaction.

In this report, we present a death related to pneumo-
cephalus occurring as a complication of endoscopic
food removal from the esophagus.

CASE REPORT

A 40-year-old previously healthy male with history
of dysphagia to meat presented with dysphagia and
suprasternal discomfort 12 hours following chicken
ingestion. On flexible endoscopy performed under in-
travenous sedation at an endoscopy center, the chick-
en was seen lodged in the lower third of the esophagus
(Images 1 and 2), and the esophageal mucosa was
more friable than usual. The food bolus was difficult
to snare, and the patient experienced tremendous gag-

Image 2: Closer view of meat on endoscopy. Note friable ap-
pearance of adjacent mucosa.
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Image 3: Normal distal esophagus, following food bolus retrieval.

Image 4: Esophageal tear in the mid- to distal esophagus,
following food bolus retrieval.

ging and coughing during the procedure. After suc-
cessful retrieval of the food bolus, a mucosal lacer-
ation was noted just proximal to the site where the
chicken had been lodged (Images 3 and 4).

Following the procedure, the patient was unarousable
and was emergently transported to a hospital. A subse-
quent head computed tomography (CT) scan revealed
pneumocephalus (Image 5), while a chest CT showed
pneumomediastinum. The patient was later declared
brain dead and the case was referred for medicolegal
autopsy.

At autopsy, the brain was examined first. It was dif-
fusely edematous. There were rare air bubbles within
meningeal vessels (Image 6) and numerous petechi-
ae-like hemorrhages throughout the grey and white
matter on sectioning (Image 7).

Upon chest plate removal, severe pneumomediasti-
num was evident by the presence of adipose tissue
emphysema (Image 8). The esophageal mucosa was
focally discolored and contained a 5.5 cm long jag-

80 mm

Image 5: Antemortem computed tomography scan of the head,
demonstrating the presence of numerous air emboli within the
cerebral vasculature (arrows).
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ged, vertically oriented, partial-thickness laceration
in its anterior aspect, ending 5.0 cm from the gastro-
esophageal junction (Image 9). There was underlying
soft tissue hemorrhage. Microscopic examination of
the esophagus revealed intense intraepithelial eo-
sinophilia (average 14 eosinophils/high power field
[hpf], maximum 41/hpf) throughout the length of
the esophagus (Image 10), but no eosinophilic mi-
croabscesses. There was focal ulceration with abun-
dant columnar-lined epithelium, with focal areas of
gastric epithelium. Focal submucosal eosinophilic,
hyaline-like material (Congo-red/polarized light-neg-
ative) was observed.

Examination of the heart revealed normal myocardi-
um and valves and a closed foramen ovale. The lungs
were moderately congested but without emboli. There
was mild emphysema and mild mixed bronchial in-
flammation.

Toxicology testing was noncontributory. A serum
tryptase utilizing hospital blood was within normal
limits. The cause of death was certified as complica-
tions of eosinophilic esophagitis, including esophageal
laceration during endoscopic removal of entrapped
food bolus, with subsequent air embolism/pneumo-
cephalus. The manner of death was ruled accident.

Image 6: Air bubble in meningeal blood vessel (arrow), seen
after careful removal of calvarium at autopsy.

DISCUSSION

Eosinophilic esophagitis (EE) is an increasingly prev-
alent immune/antigen-mediated condition character-
ized clinically by esophageal dysfunction and patho-
logically by eosinophilic infiltration; both clinical and
microscopic criteria are required for diagnosis (7).
Esophageal tissue from patients with EE typically also
demonstrates a thickened mucosa with basal layer hy-
perplasia and papillary lengthening (8).

Dysphagia and food bolus impaction are the predom-
inant presenting symptoms of EE in adults (9), and
up to 54% of people with EE require endoscopic food
bolus removal (10). Since the chronic inflammation of
EE results in a weakened, structurally altered wall, EE
is a risk factor for esophageal laceration and compli-
cations during endoscopy (11).

A high index of suspicion should be maintained for air
embolism and pneumocephalus in cases of cardiopul-
monary instability or neurologic symptoms surround-
ing endoscopy, especially in cases of possible under-
lying EE or mucosal disruption. Rapid radiographic
detection of air embolism by head CT and echocardi-
ography should be encouraged. However, while head
CT is highly sensitive, it is only diagnostic if obtained
early, since air is rapidly reabsorbed from cerebral ar-
terioles; further, echocardiography and chest CT may
not detect a right-to-left shunt (4).

Image 7: Numerous petechiae-like hemorrhages present within
white and grey matter on brain sectioning.
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Temporizing measures should be initiated immedi-
ately if air embolism is suspected, including stopping
the procedure, administering hyperbaric or high-flow
100% O,, starting a high volume normal saline infu-
sion, and placing the patient in Trendelenburg and left
lateral decubitus position. In the event of death asso-
ciated with endoscopy, forensic pathologists should
consider cerebral air embolism as a potential mecha-
nism, even in the absence of full thickness esophageal
perforation, anatomic shunt (4), or air in the cerebral
or meningeal vessels.

CONCLUSION

Eosinophilic esophagitis is a known risk factor for
food bolus impaction and should be suspected in such
patients. This case demonstrates that pneumocephalus
is a rare possible complication of EGD for food bolus
retrieval, where EE was a contributing risk factor. In
patients unresponsive after endoscopy, radiograph-
ic (CT scan) detection of potential pneumocephalus
should be encouraged to enable timely therapy and
improved outcomes or to supplement autopsy in the

Image 8: Abundant air bubbles within adipose tissue of anterior mediastinum.
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INCHES

Image 9: Longitudinal, partial-thickness, laceration of the mid
esophagus (proximal end to left; distal end to right).

event of patient death. Forensic pathologists should
understand that pneumocephalus is a potential mech-
anism of injury/death in patients experiencing esoph-
ageal trauma, including injury incurred during EGD.
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