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Emergency Department’s

Case of the Month

Decompression Sickness

Questions and Answers

1.What is the most likely cause
of this patient’s condition?
Patrick is likely suffering from acute
decompression sickness. During a dive,
nitrogen dissolves into the bloodstream
and in tissues in proportion to its partial
pressure (pN2) as per Henry’s law.
Accordingly, a deeper dive will result in a
greater pN2, which will cause a faster dis-
solution of nitrogen into tissues. A longer

length of time spent at depth will also
result in a larger amount of nitrogen being
dissolved into tissues. When a diver
ascends, the pN2 in the blood becomes
higher than the nitrogen partial pressure in
the alveoli, and nitrogen is transferred
from the bloodstream to the exhaled air.1

When a diver ascends at a rate that is
too fast for dissolved nitrogen that has
accumulated in the blood and tissues to be
transferred to the lungs, microscopic
nitrogen bubbles form, which can result in
a syndrome known as decompression
sickness (DCS). The exact pathophysiolo-
gy related to the symptoms associated
with this condition is still poorly under-
stood. The effect of these nitrogen bubbles
on the system can be both mechanical, via
distortion of tissues and obstruction of
blood vessels, and inflammatory, through
neutrophil activation.
DCS is a clinical diagnosis and can

present with myriad symptoms (as sum-
marized in Table 1), which can make it
difficult to diagnose, especially in the
absence of a proper history. The timing of
the onset of symptoms is a very important
factor in diagnosing DCS, as over 50% of
cases develop within 60 minutes of the
dive; 90% of patients will develop symp-
toms within six hours of the dive.2 Most
cases of DCS involve constitutional symp-
toms (fatigue, malaise, generalized
aches), which are thought to be secondary
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Patrick’s Case
Patrick is a 20-year-old, otherwise healthy, male
who walks into the emergency department 
complaining of a severe headache, nausea, and
sharp right shoulder pain. His symptoms have been
worsening over the past 12 hours. He has vomited
three times in the past six hours. While taking his
history, he immediately mentions that his symptoms
first appeared after surfacing from a 20-minute
scuba dive at a depth of 85 feet the previous day.
This had been his second dive of the day, 1 hour
and 15 minutes after a first, deeper dive of 110 feet
for 21 minutes. He was breathing compressed air
from a reliable source during both dives.

On exam, his heart rate is 100 beats per minute,
blood pressure is 105/60, and his respiratory rate is
20 breaths per minute. Kernig and Brudzinski’s
signs are negative, and there is no photophobia.
His shoulder pain is not exacerbated by movement.
There is a noticeable absence of reflexes in his right
upper limb. The CBC and venous gas are normal.

Read on for more on Patrick.



to widespread activation of the endothelial
inflammatory process. 
Musculoskeletal symptoms of DCS,

commonly referred to as “the bends,” are
believed to be caused by nitrogen bubbles
forming in the subperiosteum, joint cap-
sules, tendons, ligaments, fascia, and mus-
cles. Bubbles can also accumulate within
the skin and cutaneous blood vessels,
where they cause the so called “skin
bends,” which is characterized by a rash,
itch, or localized skin swelling. Lungs can
also be affected by the accumulation of
nitrogen; when > 10% of the pulmonary
vascular bed is involved, divers can pres-
ent with rapid shallow breathing, pleuritic
chest pain, and an irritating cough (a syn-
drome referred to as “the chokes”).2

DCS can also present with several neu-
rological symptoms, depending on which
structures are affected by nitrogen bub-
bles. For example, cerebral vascular
injuries can result in migraines, hemi- or
monoplegia, visual changes, or confusion,
while a cerebellar injury may manifest
itself with ataxia and postural instability.

Spinal decompression injuries can initial-
ly present as localized back pain, then
progress into paraplegia. Bubbles forming
in the myelin sheath of peripheral nerves
can result in patchy weakness or paresthe-
sia. Finally, DCS can also affect the inner
ear and cause tinnitus, hearing loss, verti-
go, nausea, and vomiting. 
The clinical presentation of DCS is

often divided into types I and II. Type I
DCS is qualified as mild and is character-
ized by limb pain, joint pain, or cutaneous
symptoms, while type II is graded as
severe and usually involves neurological
symptoms.

2.What management should be
immediately started in the 
emergency department?
Administration of 100% oxygen is the
most important treatment and should be
undertaken as soon as possible when DCS
is suspected, as it increases the washout 
of nitrogen, accelerating the resolution of
bubbles. Intravenous fluids should be con-
sidered, as even mild dehydration can pro-
mote and exacerbate DCS symptoms.
Patients should be maintained in a supine
position, and excessive movements or
exposure to altitude (i.e., medevacs)
should be avoided if possible, as these may
aggravate nitrogen bubbling.2

3.What is the definitive treatment
for decompression sickness?
Rapid transfer for recompression in a
hyperbaric chamber is the mainstay of
treatment for DCS. An increase in 
ambient pressure will result in both an
immediate decrease in the size of nitrogen
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Table 1
Signs and Symptoms of
Decompression Sickness3

• Joint or muscle pain (ranging from a 
mild discomfort to a severe, deep, 
boring pain)

• Paresthesias

• Headache

• Dizziness

• Weakness (generalized or muscular)

• Nausea, with our without vomiting

• Extreme fatigue

• Itching, rash

• Difficulty urinating
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bubbles and an augmentation in the diffu-
sion gradient of nitrogen out of these 
bubbles.1 Most hyperbaric chambers will
use standard recompression tables, the
most common ones being the US Navy
Treatment Table 5 (for type I DCS) and
Table 6 (for type I and type II DCS). These
recompression protocols involve exposure
to pressures equivalent to depths of 30 
and 60 feet, with the patient alternating
between breathing air and 100% oxygen.4

4.How can decompression 
sickness be prevented?
To avoid rapid expansion of nitrogen in
the blood and tissues, different military
and civilian organizations throughout the
world have come up with “decompression
models.” These models, based on a series
of experiments and mathematical models,
were put into tables that prescribe depth
and time limits for dives. When these lim-
its are exceeded, decompression stops are
required on ascent to allow enough time
for the nitrogen dissolved in tissues to 
be eliminated through the alveoli. These
models, however, do not account for indi-
vidual physiological variations, so it is
possible that cases of DCS will occur
even if a diver remains well within the
prescribed no decompression limits. 
Several other medical conditions can

result from diving injuries, ranging from
simple abdominal cramps and bloating,
following gastrointestinal air expansion
after surfacing, to fatal arterial gas
embolism resulting from lung hyperex-
pansion during a rapid ascent. Without
knowing the intricate details of the patho-
physiology and management of such con-
ditions, physicians should be alert to their

possible occurence, be attentive to the
concerns raised by divers on history, and
know where to get support and advice 
for dive-related injuries and hyperbaric
treatments.  
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Dx

Back to Patrick
Patrick’s condition stabilized after being started
on 100% O2 in the emergency department. He
was transferred to the local hyperbaric chamber
within a few hours. He underwent recompression
at an ambient pressure equivalent to a depth of
60 feet (18 meters) while breathing 100% O2
alternating periodically with air. All symptoms
completely resolved within a few minutes after
reaching the therapeutic depth. Over the following
4 hours and 45 minutes, the ambient pressure
was progressively decreased to a depth of 30 feet
(9 meters), then brought back to normal 
atmospheric pressure without recurrence of any of
Patrick’s decompression sickness symptoms. He
was advised not to dive for two weeks and to
observe conservative diving depth and time limits
for the next year.   


