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Letters to the Editor

Figure 1
(A) Coronal FLAIR and (B) axial T2W brain MR images

Inner-ear decompression sickness: ‘hubblebubble’ without brain trouble?
Inner-ear decompression sickness (DCS) is an incompletely
understood and increasingly recognized condition in
compressed-air divers. Previous reports show a high
association of inner-ear DCS with persistent foramen ovale
(PFO),1,2 suggesting that a moderate-to-severe right-to-left
shunt might represent a major predisposing factor, and more
properly defining it as an event from arterial gas embolism
(AGE). However, other conditions characterized by bubbles
entering the arterial circulation, such as open-chamber
cardiac surgery, do not produce inner-ear involvement, while
sometimes damaging the brain extensively.3 Moreover, in
other sites, such as the spinal cord, the prevailing mechanism
for DCS is not AGE, but more likely local bubble formation
with subsequent compression of venules and capillaries.
Thus, AGE might be, more properly, a predisposing
condition, neither sufficient, nor possibly even strictly
necessary for inner-ear DCS.2
A ‘two-hit hypothesis’ has been proposed, implying a locally
selective vulnerability of the inner ear to AGE.3 Modelled
kinetics for gas removal are slower in the inner ear compared
to the brain, leading to a supersaturated environment which
allows bubbles to grow until they eventually obstruct the
labyrinthine artery.3 Since this artery is relatively small,
there is a low probability for a bubble to enter it; this might
explain the disproportion between the high prevalence
of PFO in the general population (25–30%) and the very
low incidence of inner-ear DCS in compressed-air diving
(approximately 0.005%).1,4
Furthermore, given that the labyrinthine artery usually
originates either from the anterior inferior cerebellar artery,
or directly from the basilar artery, shunting bubbles will
more frequently swarm through the entire brain.3 In this
case, however, the brain’s much faster gas removal kinetics
might allow for them to be reabsorbed without damaging
brain tissue. In line with this scenario is the low probability
(approx. 15%) of inner-ear DCS presenting with concomitant
symptoms suggestive of brain involvement.1 Interestingly,
PFO is a putative risk factor not only for DCS but also
for ischaemic stroke, and it has been hypothesized that
a predominantly silent ischaemic cerebral burden might
represent a meaningful surrogate of end-organ damage in
divers with PFO, with implications for stroke or cognitive
decline.5,6
Here we report the case of a 44-year-old diving instructor
(> 350 dives) who suffered from inner-ear DCS about
10 min after a routine dive (5 min/40 metres’ fresh water
(mfw), ascent 7.5 mfw·min-1, stop 10 min/5 mfw), resulting
in severe left cochlear/vestibular impairment (complete
deafness and marked vertigo, only the latter slowly receding

after a few hours). The patient was not recompressed. A
few months later, transcranial Doppler ultrasonography
demonstrated a moderate-to-severe shunt (> 30 bubbles),
presumably due to a PFO (he refused confirmatory
echocardiography), while a brain MRI (1.5 T) was reported
as negative for both recent and remote lacunar infarcts
(Figure 1).
We believe this may be evidence that inner-ear DCS
could occur while the brain is completely spared, not only
clinically, but also at neuroimaging. This would support
either of two hypotheses: (a) that the brain is indeed
relatively protected from arterial bubbles that preferentially
harm the inner ear where, however, they only rarely infiltrate,
or (b) that direct bubble formation within the inner ear
cannot be completely discarded, and that the elevated
PFO/inner-ear DCS association might be, in this latter
case, merely circumstantial. We favour the hypothesis that
inner-earDCS might be related to AGE in an anatomically
vulnerable region. More precise data regarding the exact
incidence of inner-ear involvement, isolating those subjects
with moderate-to-severe shunt should be obtained before
exploring the risk-to-benefit ratio given by transcatheter
occlusion of a PFO for prevention of inner-ear DCS; odds
that could end up to be sensibly different with respect to
other types of DCS presentation.7
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Grommets in HBOT patients: GA vs LA,
unanswered questions
We read with interest the article on grommet procedures for
patients undergoing hyperbaric oxygen therapy (HBOT),1
and have a number of comments. It appears the authors may
have missed a number of cases. In a previous paper from
The Townsville Hospital Hyperbaric Unit (TTH HMU),
Commons et al presented 14 of 106 patients (13%) who
required grommets over the period between June 2009 and
May 2010.2 These patients are included in the Lamprell et
al data set. Figure 1 shows an apparent spike in their cases
in 2010 (n = 13, part of the period covered in the previous
paper) when compared to the remaining four years of their
study (mean number of cases 4.5 per year, for an incidence
of 3%). This difference in incidence is statistically significant
(χ2 = 8.336, df = 1, P = 0.004).
We suspect the difference may be the result of missed
cases rather than a true spike; however, it is not possible
to determine this from the paper. Lamprell et al describe
identifying cases using the TTH HMU patient database. Did
the authors also consider using the operating theatre database
and/or ENT clinic records to ensure all cases were captured?
We also have concerns regarding Lamprell’s primary
outcome measure: time from ENT referral to date of
re/commencement of HBOT. These data are presented
as median values with the associated ranges, rather than
an interquartile range (IQR), the traditional measure of
dispersion in non-parametric data. We believe the data sets
contain a number of outliers that should be excluded, e.g.,
98 days. We ask to see the IQRs and box-and-whisker plots
for both data sets, and suspect the statistically significant
difference in medians might not remain with outliers
excluded from the analysis. There is also no discussion
about the clinical relevance of this difference of seven days.
Based on the most common indications for HBOT listed,
most patients would have received at least 30 daily sessions
of HBOT. What impact does a delay of seven days have on
their treatment?

As doctors who have worked at this HMU, we know patients
preferentially received their grommets under GA prior to
2012 at the request of the ENT surgeon, who believed that
insertion under LA was poorly tolerated. The authors do
not describe whether the insertion of grommets under LA
was associated with patient discomfort; a limitation of this
retrospective paper, but a clinically relevant factor in the
decision-making process of which form of anaesthesia to
use.
The paper by Lamprell et al has shown us that patients may
experience a more rapid insertion of grommets and return to
HBOT, if inserted under LA versus GA, but this difference
may not be important clinically. We believe the authors
may have failed to collect all cases and exclude outliers and
this, coupled with the lack of documentation about patient
satisfaction with insertion under LA, leaves us with more
questions than answers.
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