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Introduction: Atypical presentations of high altitude cerebral edema may have a stuttering course that can be similar to more
common and benign pathology at a lower altitude than typically causes high altitude cerebral edema.
Case Report: A healthy 27-year-old male presented to a medical clinic situated at an altitude of 2829 meters with a “migraine”
headache and nausea. He reported several episodes of ‘blurry vision’ each lasting seconds to a minute over the previous day.
Symptoms had started four to five days after ascending from his home at sea level. The visual symptoms did not recur while he
was in the clinic and his headache and nausea improved after oral medication. The physician recommended advanced imaging at the
local hospital, but he declined and was discharged. The following day while riding a ski lift between 2830 and 3782 meters, he had
a one-hour episode of visual disturbance with an intense headache. He was directed to proceed to the hospital for magnetic resonance
imaging of the brain which demonstrated changes in his corpus callosum consistent with high altitude cerebral edema and he was
evacuated to 1609 meters.
Conclusion: An index of suspicion for high altitude cerebral edema must be maintained for any new neurological symptoms in
unacclimatized individuals presenting to high alpine environments even those lower than typically associated with this high mortality
condition.
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Introduction
Altitude related illness is prevalent in visitors to high alpine environments in the United States and world-wide. Twenty-
five percent of individuals ascending from sea level to moderate elevations of 1920 to 2956 meters in Colorado develop
some form of acute mountain sickness.1 High altitude pulmonary edema (HAPE), which is noncardiogenic pulmonary
edema usually presenting with cough or dyspnea, has an incidence of 0.01–0.1% in Colorado above 2700 meters.2 The
incidence can be as great as 15% in the Himalayas at altitudes of 3300 meters or more.3 The incidence high altitude
cerebral edema (HACE), defined as symptoms of acute mountain sickness with coinciding ataxia or altered mental status,
is significantly lower. HACE has been reported in unacclimatized persons at altitudes above 2000m, but this is
exceedingly rare. Due to differences in definition and clinical diagnosis, limited epidemiological research, and significant
variability in rates of ascent, the exact incidence of HACE remains unclear. Hackett and Rennie reported HACE in 1.0%
of all trekkers between 4243 and 5500 m in Nepal while Wu et al found an incidence of 0.26% in China.4,5 Bärtsch noted
an incidence of 0.5% in 5355 visitors to 4555 m in Tibet, based on data reported to him by Tianyi Wu.6 A thirteen year
case series documented only thirteen total HACE cases in Colorado visitors who are only able to reach a maximum
elevation of 4401m.7 The study participant has given consent to participate and publish the report. Approval was also
obtained from the CommonSpirit Health Research Institute, Englewood, CO institutional review board to publish the
case details.
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Case Report
The patient in this case was a 27-year-old male, native to New York State, who had driven across the country by himself
to snowboard in Colorado. His ascent seemed to be rapid as he made the trip in 2 days where he arrived at an altitude of
2773m. While in the state, at this elevation and snowboarded at a maximum elevation of 3962 m. He was in his normal
state of good health during the drive and for the first several days after arrival at high altitude. He was snowboarding at
a local resort with a summit elevation of 3782 m when he had a sudden onset of transient visual blurring which
compromised his ability to snowboard for minutes at a time. These symptoms recurred throughout the day (with and
without activity) and were accompanied by a mild headache and a feeling of nausea. He was anorectic but did not vomit.
That night he was asymptomatic. The next day while snowboarding the visual symptoms recurred lasting a minute and
were followed by a significant headache. He presented to a medical clinic situated at 2829 meters complaining of
a ‘migraine’ headache. Initial set of vital signs revealed a blood pressure of 160/97, heart rate of 96, respiratory rate of
17, a temperature of 98.4 and a pulse oximeter reading 92% on room air. The patient noted that his father had a history of
migraine headaches and typically reported blurry vision followed by headache and nausea. His family history was
significant only for migraine headaches; his personal medical history was negative. He was treated with oral ibuprofen
and ondansetron and improved. The physician treating him suggested transfer to the local hospital for advanced imaging,
but the patient declined and was discharged. The next day the patient had another episode with more significant visual
symptoms that lasted an hour and then resolved while ascending a ski lift between 2830 and 3782 meters. His visual
symptoms gradually resolved, but he was left with a severe persistent occipital headache, nausea, and an episode of
vomiting. He called the medical clinic and was directed to the local Emergency Department (ED). He presented to the
ED at an altitude of 2773 m with the chief complaint of headache and visual changes. He was noted to have a normal
physical exam including normal vital signs except for a mildly elevated blood pressure of 153/99, a normal neurologic
exam, normal vision, and a normal fundoscopic exam without signs of papilledema or retinal hemorrhage. Lab work was
also obtained and was unremarkable. He did not have evidence of hyponatremia or hypoglycemia. The complete blood
count, basic metabolic panel and liver function test were all with normal limits. Given the recurrent visual disturbances
and headache, a magnetic resonance image (MRI) of the brain was obtained (Figure 1). The MRI showed signs consistent
with high altitude cerebral edema. He was given 10 mg of intravenous dexamethasone and transferred to a hospital in
Denver at an altitude of 1682 m. He was asymptomatic except for a mild headache after arriving in Denver. He was seen
by neurology and observed in the hospital overnight. The following day he was asymptomatic and was discharged after
being counseled about proper acclimatization procedures.

Figure 1 Magnetic resonance image of brain with restricted diffusion in splenium of corpus callosum (arrow) on T2 weighted axial image with and without enhancement.
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Discussion
HACE is a severe and potentially fatal form of acute mountain sickness. It is typically characterized by fatigue,
headache, altered mental status, and ataxia. Unrecognized and untreated, these patients can proceed to coma and
death in less than 24 hours.6 This case represents an atypical presentation as the patient experienced intermittent
headache and transient visual changes without the persistent headache, ataxia or alteration in mental status which are the
normal manifestations of this form of cerebral edema.6,8,9 This was not the typical HACE presentation as the
symptomatology was different as well as the waxing and waning of symptoms rather than their persistence. Usually
HACE is progressive and symptoms tend to worsen. The patient presented with a chief complaint of intermittent
migraine without any neurologic findings.

The mechanism of injury is thought to be hypoxia induced neurohormonal and hemodynamic changes leading to
increased capillary pressure and leakage.8 HACE appears to be a pathophysiologic process caused by cytotoxic and
vasogenic edema that can proceed to microvascular disruption and microbleeds. The splenium of the corpus callosum is
particularly susceptible to reversible restricted diffusion changes seen on FLAIR and T2 MR imaging.10 These changes in
the corpus callosum are demonstrated in our patient in Figure 1. The treatment of HACE involves supplemental oxygen,
dexamethasone, and descent. In lieu of descent, a portable hyperbaric chamber may be used.9

As mentioned previously, the patient did present with a headache. A broad differential was considered including
a migraine. Diagnosis of a migraine versus HACE may be difficult as a headache can be a symptom of HACE and
altitude may also trigger a migraine.11 In our patient, MRI findings confirmed our HACE diagnosis as corpus callosum
change would not be seen in a migraine.

Conclusion
This case underlines how important it is that clinicians practicing in mountain environments, where visitors frequently
arrive from lower altitudes without acclimatization, have an understanding of HACE, its diagnosis and treatment, and
morbidity and mortality if untreated; furthermore, these clinicians must embrace the possibility of atypical presentations
that may mimic more benign conditions such as ‘migraines’. HACE should be in the differential diagnosis for any patient
recently arrived at high altitude with new onset, unexplained neurologic symptoms. Early diagnosis and treatment can be
lifesaving.

Disclosure
The authors report no conflicts of interest in this work.
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