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[Abstract] Objective To analyze the clinical manifestations, imaging findings, treatments, and prognoses
of patients with cerebral air embolism (CAE) induced by endoscopic procedures, aiming to enhance the clinical
understanding of this complication. Methods A comprehensive literature search was conducted in PubMed, China
National Knowledge Infrastructure (CNKI), and Wanfang databases from their inception to June 2024 for studies
related to CAE. A retrospective analysis was performed on literature regarding CAE induced by endoscopic procedures,
alongside a newly reported case in this study involving a patient with gastrointestinal bleeding following cholecystectomy
who developed CAE during gastroscopy. Result A total of 47 full-text articles meeting the criteria for endoscopy-
associated CAE were identified (1 Chinese, 46 English), a total of 49 cases of CAE related to endoscopic diagnosis and
treatment procedures were reported. Combined with the 1 new case from our study, 50 patients (33 males, 17 females)
were analyzed. Onset timing: 23 cases occurred during the procedure while 25 cases occurred after completing procedure.
The left 2 cases occurred at the end of the procedure. Clinical manifestations: 100.0% (50/50) patients presented with
neurological symptoms (including altered consciousness in 43 cases, focal neurological symptoms in 24 cases, and
seizures in 18 cases). Respiratory symptoms were observed in 52.0% (26/50) of cases [including decreased pulse oxygen
saturation (Sp0O,) in 24 cases and altered respiratory rate in 8 cases]. Circulatory symptoms were observed in 36.0%
(18/50) of cases (arrhythmias in 14 cases and hypotension in 10 cases). Imaging: 47 patients underwent cranial computed
tomography (CT) while 15 patients underwent cranial magnetic resonance imaging (MRI). More importantly, 13 patients
performed both cranial MRI and cranial CT. Cranial CT showed intracranial pneumatosis in 44 cases; cranial MRI

suggested ischemic lesions in 15 cases. Risk factors: patent foramen ovale was confirmed in 6 cases, including 1 case
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with a prior history of patent foramen ovale, 2 cases confirmed by autopsy, and 3 cases confirmed by ultrasonography.
Mucosal or structural disruption was absent in 1 case, risk factors were unknown in 2 cases, and mucosal or structural
disruption was present in 47 cases. Treatment method: 19 cases received hyperbaric oxygen and symptomatic supportive
treatment while 31 cases only received symptomatic supportive treatment. Prognosis: among the 19 patients who received
hyperbaric oxygen and other supportive treatments, 12 survived (4 cured, 8 disabled), and 7 died. Among the 31 patients
who only received symptomatic supportive treatment, 12 survived (3 cured, 9 disabled), 17 died, and the remaining
2 cases had unknown outcomes. Conclusions For patients with mucosal and/or local anatomical structural lesions
caused by the disease itself, or with local anatomical changes induced by endoscopic procedures, if during or after
endoscopic diagnosis and treatment they develop disturbances of consciousness, focal neurological symptoms, epileptic
seizures, and decreased SpO, that cannot be explained by cerebrovascular diseases, it is recommended to perform cranial
CT as early as possible and to dynamically monitor changes on cranial CT or MRI, with vigilance for the occurrence

of CAE. For patients suspected of having CAE, early hyperbaric oxygen therapy is recommended to improve patient

outcomes.
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