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INTRODUCTION
Inner ear decompression sickness (IEDCS) may result in permanent,
severe cochleo-vestibular deficits, unless immediate diagnosis is reached
and the correct treatment is commenced early (4). Previously reported
IEDCS cases were mostly associated with deep mixed helium diving (1,4),
whereas after sport air diving this entity is considered to be rare.

METHODS
Twenty-five divers with sport compressed-air diving-induced IEDCS were
referred to the INMI during the last 10 years. They were evaluated,
treated, and followed up. All patients were male, average age 35y
(22-57y). Evaluation included medical history, physical examination,
pneumotoscopy, pure-tone audiometry, electronystagmography and the
smooth harmonic acceleration test using a computerized rotatory chair
system (NeuroKinetics, Inc., Pittsburgh, PA). Other tests such as CT,
MR1 or ABR were performed if necessary.

RESULTS
These 25 patients represent 12% of the total number DCS cases and 26%
of all Type II DCS treated in that period. '
The cause of injury in 19 cases (76%) was violation of the

decompression schedule. The mean time from surfacing to appearance of
symptoms was 39 min (in 84% symptoms appeared within lh, in the
remainder - within 2h).
Ten divers (40%) had pure vestibular symptoms, 2 (8%) - cochlear, and

13 (52%) — a combination of symptoms. Fourteen (56%) suffered isolated
IEDCS, while 1 1 had additional symptoms of DCS. In 20 divers (80%)
injury was to the right ear, while in 5 the lefl ear was affected.
Eighteen (72%) were treated by US Navy Oxygen Treatment Table 6,

two by Comex Table CX-30, two by hyperbaric oxygen, and three divers
(one referred only 10 days afier the accident, and two misdiagnosed as
suffering from inner ear barotrauma) were not treated. Median time from
appearance of symptoms to hyperbaric treatment was 4.5h (2-336h). Of
the 23 patients with vestibular injury and the 15 with cochlear damage,
only 5 (22%) and 5 (33%), respectively, made a full recovery, while the
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others remained with residual damage. Follow-up was from 1 week to
4.75y (mean — 12m).

DISCUSSION
Inner ear DCS (IEDCS) follows a rapid ascent, which results in supersaturation of
inert gas, producing bubbles within the otic fluids and microvessels. The free gas
phase causes blockage of the venous microcirculation of the stria vascularis, spiral
ligament and the semicircular canals. These bubbles may also induce activation of
leukocytes, endothelial cells, platelets, the coagulation cascade, fibrinolysis and
complement systems (7,8).
Animal models have shown hemorrhages and protein exudation in the cochlea.

Vestibular damage consisted of irritation of the semicircular canal endosteum with
osteoblastic and fibroblastic differentiation, finally leading to fibro-osseous
labyrinthitis (7,9). t
IEDCS has been reported mainly as resulting from deep oxy-helium diving (1,4),

whereas it has seldom been reported after air dives (11,12). This may be due to the
rarity of the insult, to misdiagnosis, or to a combination of the two.
When a patient presents with inner ear symptoms afier diving, it is important to

make the differential diagnosis with inner ear barotrauma. Unlike IEDCS, the
pathophysiology of inner ear barotrauma involves the sudden build-up of a high
pressure gradient between the cochlear fluid and the middle ear space, resulting in
rupture of the round or oval window membranes with perilymphatic leakage into the
middle ear (6). The hyperbaric treatment essential for IEDCS would be extremely
harmfirl to the patient with inner ear barotrauma. The treatment of inner ear
barotrauma consists of complete bed rest, vestibular tranquilizers, decongestants,
and eventually surgical repair of the perilymphatic fistula (2,6). Under no
circumstances should these patients be recompressed, as the resulting middle-inner
ear pressure gradient can extend the insult in the inner ear. On the other hand,
prompt recompression treatment is required for IEDCS if permanent inner ear
damage is to be prevented (4).
Much has been written regarding the differential diagnosis between IEDCS and

inner ear barotrauma, but the most important factors (4), which also guided us in our
cases, include:
1) In inner ear barotrauma, the patient will report having had difficulty clearing

his ears during pressure changes. In contrast, in IEDCS there will have
been no such problems.

2) Symptoms of inner ear barotrauma appear during the dive, whereas those of
IEDCS appear afier the dive.

3) IEDCS may be accompanied by other forms of DCS.
4) Inner ear barotrauma will often be accompanied by signs ofmiddle ear
barotrauma. No such signs will accompany IEDCS.

5) In contrast to the improvement observed in IEDCS during hyperbaric
treatment, inner ear barotrauma will be aggravated by treatment in the
hyperbaric chamber.

The treatment for IEDCS is U.S. Navy treatment table 6 (10). There is general
agreement that a shorter time delay to the commencement of treatment will result in
a better chance of a complete cure (2,4,5, l0).
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CONCLUSION
In our experience, IEDCS in sport compressed-air diving is not as rare as
previously thought. In divers presenting with suspected inner ear injury,
complete otoneurological evaluation process will lead to the correct
diagnosis and appropriate treatment.
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