Chronic DCI cognitive dysfunction improved with hyperbaric oxygen: a case report
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Introduction

Altitude chamber exposures have been used for training, allowing aircrew to experience their hypoxia and pressure effect symptoms.
Decompression illness (DCI) (decompression sickness and air gas embolism) is a known complication that can occur subsequent to the
training. A 27-year-old female underwent altitude chamber training to an altitude of 25,000 feet on July 26, 2012. During the hypoxia
demonstration, she experienced onset of tingling in her left leg/arm and right leg, headache, dizziness, and malaise. She started 100%
oxygen without resolution, and then had difficulty responding to attendants. She could hear them, but could not speak back. Upon
examination, she also had photophobia. She received a USN treatment table 6 (TT6) hyperbaric treatment and was given a tailing TT5 the
next day due to right hip pain development and continued headache, dizziness, and perception of decreased mental capacity. Her
symptoms improved except for a continued moderate headache, but with recurrence of intermittent paresthesia and decreased memory.

the cognitive symptoms continued to worsen over time. Our study of the potential use of hyperbaric oxygen for traumatic brain injury
suggested more likely benefit when symptoms were treated within 2 years of the precipitating event (1). We felt the residual DCI symptoms
warranted treatment even though they were past the traditional time frame. The protocol developed was based on neurological
decompression sickness treatment where hyperbaric oxygen therapy is continued until the symptoms resolve or plateau. In this case, we
had an objective measure (ANAM) administered after every 10 treatments. The ANAM is designed for repeated measures testing (2), but
training effect is a concern in such tests. Eonta (3) demonstrated improvement in repeated tests given back to back on the same day, but
plateauing over the last 2 days (3- and 4-day studies). In this case report, it could be a factor, but likely small, as the 10-day break
demonstrated a deterioration in scores followed by improvement and plateau and the interval was 1 week. In addition, interval tests had
individual subtests that had positive and negative changes, but with overall improvement throughout the course of treatment. Placebo

The patient was evaluated by neurology, psychiatry, psychology, and aerospace medicine specialists for continued symptoms including
decreased executive function and reaction times. She was referred 14 months after the incident.

Materials and Methods

As the patient deployed multiple times, she had a number of Automated Neuropsychological Assessments Metrics (ANAM) tests
(http://www.vistalifesciences.com/anam-intro.html). Prior to the 59 hyperbaric oxygen exposures at 2.0 ata, another ANAM was
administered to create a pre-treatment baseline (June 25, 2013). The patient was treated twice daily (7 AM and 1 PM). Serial ANAM tests
were done after every 10 treatments (weekly) and compared to the pre-treatment baseline and her last pre-deployment (March 20, 2012)
ANAM scores. These ANAM results are compared here including the one administered on October 21, 2013, and the final ANAM on
November 5, 2013. The October 2013 ANAM was after 39 hyperbaric treatments and an 11-day break for personal reasons.

Results

The March 20, 2012, ANAM demonstrated average or above scores in all seven subtests, whereas the June 25, 2013, scores were clearly
below except for the “matching to sample” test, which was below average (see the ANAM result charts below). The serial ANAM scores
improved over the treatment course through the 39 hyperbaric oxygen treatments where the ANAM on October 10 (not shown) was near
that of the final ANAM on November 5, 2013. The 10-day break ANAM on October 21, 2013, demonstrated a deterioration. The ANAM
results plateaued the last 2 weeks with a score category of below average in “simple reaction time” and clearly below in another “simple
reaction time” scale. The other five subtests were average or above (November 5, 2013).

Discussion
The symptoms from the altitude exposure favor air gas embolism with continued symptoms similar to traumatic brain injury. Upon
evaluation there was no shunting across the intra-atrial septum and MRI studies failed to demonstrate any pathological lesions. However,

effect cannot be ruled out; however, the patient was in medical hold at her home base and not performing an active job. Would the patient
improve without hyperbaric oxygen? Certainly, she may have. However, her four pre-deployment ANAM scores were all average or above
and the significant deterioration post incident seen in the June 2013 pre-treatment scores could not have been much worse. As the ANAM
consultant observed, the case demonstrated real changes beyond mere practice effect. How much hyperbaric oxygen therapy was
increasing the slope of improvement is the question.

Summary

This altitude training DCI case resulting in chronic cognitive dysfunction is the first case to our knowledge that has been treated after the
normal timeframe. The availability of pre-incident cognitive function testing allowed us to objectively measure improvement during the
hyperbaric oxygen therapy series. Such testing can be done, especially when a baseline is available. This has potential impact for similar
cognitive neurological cases in diving and altitude as well as other bubble-related etiologies, including surgical-induced air gas emboli and
blast injury (4).
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Injury cause(s): Resulting in:
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None recorded.

Symptoms Right after Injury: none recorded.
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