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Abstract A 47-year-old woman, who had been diving 6 times, panicked during diving training and surfaced
suddenly after a 15-minute dive at a depth of 19 meters. She had nausea, vomiting, and headache immediately after
surfacing. Decompression sickness (DCS) was suspected, and she was transported to the emergency room (ER) of
our hospital by ambulance. Upon arrival, she had mild consciousness disturbance and hypoxia requiring oxygen. Her
symptoms remained. She initially received 12 L per minute of oxygen and rapid infusion for DCS. However,
ultrasound study showed no air bubbles in the inferior vena cava or portal vein. Trunk computed tomography (CT)
showed infiltrative lesions in the bilateral lung fields without gas in any vessels. The diagnosis was drowning with
alternobaric vertigo. She was treated with an antibiotic without recompression therapy. The patient's dizziness and
vomiting subsided quickly. Her post-admission course was uneventful and she was discharged to her home on the
9th hospital day. We report a case in which ultrasound was useful for differentiating between DCS and drowning.
When patients have symptoms after diving, confirmation of the presence of gas in the heart or vessels using
ultrasound in the acute phase is important for the diagnosis of DCS.
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1. Introduction

2. Case Report

Decompression sickness (DCS) is a condition in which
excessive decompression causes a decrease in the
solubility of gases (mainly nitrogen) in the blood and
tissues, resulting in the formation of bubbles and the
appearance of disorders. DCS is classified into two types:
Type I and Type II. [1] Type I DCS is characterized
by arthralgia and cutaneous symptoms due to lymphatic
vessel damage. Type II is a potentially life-threatening
condition in which organs, such as the central nervous
system, respiratory organs, circulatory organs, and inner
ear are damaged. DCS should always be suspected when
a person who has been exposed to a decompressive
environment, especially when a person has been diving for
a long time at a depth of 10 meters or more, shows some
symptoms after surfacing. Divers also often suffer from
drowning. [2] Differentiation between drowning and DCS
is important because the latter requires recompression
therapy. [3,4] We report a case in which ultrasound was
useful for differentiation between decompression illness
and drowning in the emergency room.

A 47-year-old woman, who had been diving 6 times,
panicked during diving training and suddenly surfaced
after a 15-minute dive at a depth of 19 meters. She had nausea,
vomiting, and headache immediately after surfacing, and
DCS was suspected. She was transported to the emergency
room (ER) of our hospital by ambulance. She had no
remarkable personal or family history. Upon arrival, her
vital signs were as follows: Glasgow Coma Scale, E3V4M6;
blood pressure, 131/71 mmHg; pulse rate, 94 beats per minute;
respiratory rate, 26 breaths per minute; and percutaneous
saturation, 94% under room air. She displayed restlessness,
dizziness and nausea, and vomited frequently. On examination,
there were no skin findings or joint pain; however, coarse
crackles were heard in the bilateral lungs. As she had the
history of sudden ascent during diving, she was treated
for DCS. She received 12 L per minute of oxygen by
reservoir mask to washout nitrogen gas and rapid infusion
of fluids to correct dehydration. Electrocardiography
revealed no specific findings. Ultrasound showed no air
bubbles in the inferior vena cava or portal vein (Figure 1).
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Figure 1. Abdominal ultrasound on arrival. No air bubbles were
observed in the inferior vena cava or portal vein

Chest X-ray showed infiltrative lesions in the bilateral
lung fields. Computed tomography (CT) also showed the
same lesions without gas in any vessels (Figure 2).

were relieved by the administration of oxygen and
antibiotics without recompression therapy, was compatible
with our hypothesis. In diving, more nitrogen gas
dissolves into the body in comparison to under
atmospheric pressure due to the pressurized environment.
Therefore, it is known that bubbles can be detected in the
veins by ultrasonography, which is highly sensitive for
detecting gas, even if there are no symptoms after
surfacing following decompression according to the
decompression table. [5,6] Therefore, we considered that
if the patient had symptoms associated with DCS in the
acute phase after diving, gas would be detected by
ultrasonography. Conversely, if gas is not detected soon
after diving in a symptomatic patient, other diseases
should be considered. [3,7] Further studies are needed to
investigate how long gas can be detected by ultrasound in
patients with DCS.
The differential diagnosis of dizziness after diving
includes DCS, inner ear barotrauma, AV and other
common inner ear disorders. [8,9] In the present case, gas
associated with DCS was not detected in the acute phase,
and the onset was after rapid surfacing from a dive, subsided
within 30 minutes after arrival without recompression, and
there were no symptoms other than vertigo. Accordingly,
we diagnosed the patient with AV. [10]

4. Conclusion
We report a case in which ultrasound was useful for
differentiating between DCS and drowning in the ER.
When patients have symptoms after diving, confirmation
of the presence of gas in the portal vein, inferior vena cava,
or heart using ultrasound in the acute phase is important
for the diagnosis of DCS.

Figure 2. Chest computed tomography (CT) on arrival. CT showed
diffuse infiltrative lesions in the bilateral lung fields. No gas was
observed in the vessels or heart

The main results of a blood examination were leukocytosis
(11500/μl) and normal level of fibrin degradation product.
The diagnosis was drowning and inner ear disorder
(Alternobaric Vertigo (AV)) due to pressure change; not
DCS. She was infused with tazobactam/piperacillin for
aspiration without recompression therapy. The patient's
dizziness and vomiting subsided within 30 minutes in
the ER. On the 2nd hospital day, her blood inflammatory
response worsened. However, her oxygen demand gradually
decreased and oxygen was no longer required on the 4th
hospital day. The patient was discharged to her home on
the 9th hospital day.
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