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[abstract]

Background: Hyperbaric oxygen (HBO2) therapy in a multiplace chamber is the standard treatment
for severe altitude decompression illness (DCI). However, some hospitals may only have a monoplace
chamber. Herein, we present the case of a patient with severe altitude DCI caused by rapid
decompression during an actual flight operation that was successfully treated through emergency
HBO2 therapy with the Hart-Kindwall protocol, a no-air-break tables with the minimal-pressure oxygen
approach in a monoplace chamber due to unavailability of rapid access to a multiplace chamber.

Case Report: A 34-year-old male aviator presented with chest pain, paresthesia, and mild cognitive
impairment following rapid decompression 20 minutes after take-off, which comprised 10 minutes of
reaching a height of 10 058 m (33 000 feet) and 10 minutes of cruising at that altitude. He then initiated
flight descent and landing. He visited a primary clinic, and severe DCI was suggested clinically.
However, since the closest hospital with a multiplace chamber was a 3-hour drive away, we provided
emergency HBO2 therapy with the Hart-Kindwall protocol in a monoplace chamber at a nearby
hospital 4 hours after the initial decompression. He recovered fully and returned to flight duty 2 weeks
later.

Conclusions: Emergency HBO2 therapy with the Hart-Kindwall protocol in a monoplace chamber may
be a suitable option for severe DCI, especially in remote locations with no access to facilities with a
multiplace chamber. However, prior logistical coordination must be established to transfer patients to

hospitals with multiplace chambers if their symptoms do not resolve.

hyperbaric oxygen therapy, altitude decompression illness, rapid decompression
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3<1. Laboratory data obtained upon admission.

Blood cell count Biochemistry Coagulation function

WBC 7520 pL! AST 31 u-L! Fib 264 mg-dL"!
RBC 525 x10*  uL! ALT 26 u-L! PT 10.8 s

Hb 16.6 gdL! T-chol 251 mg-dL"! PT-INR 091

Het 47.6 % HDL 71 mg-dL"! APTT 242 s

MCV 907 fL LDL 130 mg-dL"! FDP <25 pg'mL!
MCH 316 pg TG 247  mg-dL" D-dimer <0.5 pgmL’
MCHC 349 % Glu 100 mg-dL"! Urinalysis

Plt 26.6 x 10+ -uL! BUN 17 mg-dL"! Protein  Negative

Cre 0.7 mgdL" Blood Negative

UA 8.5 mgdL’ Glucose  Negative

WBC, white blood cells; RBC, red blood cells; Hb, hemoglobin; Hct,
hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobin; MCHC, mean corpuscular hemoglobin concentration; Plt,
platelets; AST, aspartate aminotransferase; ALT, alanine aminotransferase;
T-chol, total cholesterol; HDL, high-density lipoprotein; LDL, low-density
lipoprotein; TG, triglycerides; Glu, glucose; BUN, blood urea nitrogen;
Cre, creatinine; UA, uric acid; Fib, fibrinogen; PT, prothrombin; PT-INR,
prothrombin time-international normalized ratio; APTT, activated partial
thromboplastin time; FDP, fibrin degradation products
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1 : The monoplace chamber used and the Hart-
Kindwall protocol. (A) Monoplace chamber used and (B)
Hart-Kindwall protocol
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3<2. Classification of decompression illness.

Decompression sickness:
The wide range of symptoms due to gas bubbles, which are
formed by too rapid pressure release to pass out of the body
e Type I Decompression sickness (not life threatening) *
skin, lymphatic system, muscle, and joints
e Type II Decompression sickness *

nervous system, respiratory system, or circulatory system

Arterial gas embolism:
The symptoms due to an obstruction of blood flow caused by gas

bubbles (emboli) entering the arterial circulation

* Symptoms of Type I and Type II decompression sickness may be present at the same time.
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