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ALTERNCBARI C FACI AL PALSY FOLLOW NG AN
UNEVENTFUL DI VE

Fromt he STI CKYBEAK Non- Fatal Incidents File

A heal t hy 58 year ol d man suffered acute ri ght

ear pain and right facial pal sy shortly after
surfacing from a pl easant hookah dive at 43
feet for 75 minutes on an offshore weck.

I schaem a of the facial nerve as it traverses
the mi ddl e ear i s suggest ed as cause. Resol ution
of the paresis may have been accel erated by
hyperbaric oxygen therapy, which definitely
relievedthe severe ear pain. He was free from
apparent synptoms on di scharge from hospital

t he next day, thoughstill presentingbil ateral

drumchanges and post nasal drai nage of bl ood
stai ned exudate. Follow up has reveal ed no
resi dual hearing deficit, though decreased
lacrimation of the right eye, thought to be
per manent, troubles him

Case Report
The vi cti mwas a 58 year ol d man, of good heal th

hi story, who had received nunerous physical
checkout s bef ore undert aki ng di ving “t o ensure
safety”. He attended an ENT speciali st
regul arly and was known t o have sone bi | at er al
| oss of hi gher frequency appreciation (Figure
1). He had received certification in basic
scuba diving about 8 nonths before the
i nci dent, though he had been diving for 18
nmonths prior tothis. It had been noted that
he tended to be “air hungry” as a pupil. In
the past he had encountered considerable
difficulty in clearing his ears, and usually
woul d find a small anmpbunt of bl ood in his mask
after diving. He accepted this as a small
price to pay for the pleasure of diving. He
made it a habit to descend sl owl y and equal i se
careful Iy, ascendi ng a short di stance when he

could not clear his ears i mediately.
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The dive site, a weck, was about 2 nmiles
of fshore. There were three divers, one using
scuba and two others by 20 feet hoses froma
conmon tw n-tank fed singl e hose. Dive bottom
ti me was about 75 mi nutes, dept h never greater

than 43 f eet, a saf e non- deconpr essi on schedul e.

Al t hough the water was cold at first, this was
soon forgotten by the divers.

The dive was enjoyable, the victim feeling
totally rel axed and at ease. On one occasi on
he yawned and al | owed a smal | quantity of water
into his regulator, but this was swall owed
wi t hout any adverse synptons resulting. The
dive was term nated when the buddy noticed
that the air supply was a little restricted,
t hough the victimhinmself noticed no change.
Ascent was slow, though the buddy made an
accel erated ascent for the | ast 20 feet after
inhaling a little water.

I medi ately after surfacing, the victimfelt
a sharp, severe pain in his right ear, which
becamne persi stent and al nost i ntol erabl e as be
clinbedbackintohisinflatable (Tablel). He
then began to notice a strange sensati on over
the top of his left eye, a “prickly, numb
feeling” of the forehead above t he eyebrow. He
mentioned this unpleasant feeling to his
conpani ons, who wonder ed whet her hi s hood had
fol ded over itsel f and caused al ocal restriction
of the circulation. He doubted this as his
left eye now felt heavy, as if it wanted to
close itself. He also noticed a simlar
nunbness at t he base of hi s tongue onthe right
side, “likethe feeling of alocal anaesthetic
recei ved at the dentist”, and he could barely
control his bottom set of false teeth.

About five minutes |ater he noticed that his
right eye could not be closed, although his
| eft eye was now back to normal. The piercing
earache continued and his tongue was still
nunb. They all di scussed the problemand felt
it was something to do with sinus pain or a
m ddl e ear problem It took them25 minutes
to reach the shore, where the pain was so bad
that he only wanted to get hone.

He wal ked to his car and thenrealisedthat the
entireright side of his face was paral ysed and
the right side of his nouth was drooping. He
collected his diving gear fromthe boat and
informed sonme friends who had just arrived
that he intended to go hone. During his
journey he felt increasingly queasy and he was
afraid that he would becone violently ill
whi | e driving, al thoughtherewas nodizziness.
He therefore stopped at a rel ative’s home and
started to phone around for advice. By the
time he had contacted a “diving doctor” and
di scussed hi s synptons, he noticed that he was
nowabl eto close hisright eye. It was deci ded
that t here had probably been m ddl e ear damage
and he was advised to attend the nearest
hospital for several hours of oxygen therapy.
It was now 70 minutes after the onset of
synpt ons. However, at this tinme, a diving
instructor, one of those persons he had tried
earlier to contact, phoned back. After a
general discussion it was decided that he
should go straight to the nearest |I|arge
hospital, where hyperbaric facilities were
avail able if required, driven by a friend.
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In the hospital’s | CU he was gi ven Val i umand
pl aced i n t hei r nono- pl ace hyper bari c chanber

for oxygen therapy.

TABLE 1
NUMBNESS/ EAR PAI N DEAFNESS TI NNI TUS NAUSEA DI ZZI NESS
PARALYSI S
Ni | Severe Ni | Ni | Ni | Ni |
(right ear)
Nurmbness felt I ncreasi ng Ni | Ni | MIld Ni |
over top of left
eye, above eyebrow
Base of tongue Severe Ni | Ni | I ncreasi ng Ni |
on right side,
nunb. Left eye
wanted to close itself
R ght eye could Severe Ni | Ni | I ncreasi ng Ni |
not be cl osed; Left
eye back to nornmal.
Tongue still nunb.
“Entire right side Severe Ni | Ni | I ncreasi ng Ni |
of face” paral ysed.
Ri ght side of
nmout h dr oopi ng
Nunbness Severe Ni | Ni | Near - Ni |
decreasi ng Vom ting
Nurmbness Severe Ni | Ni | I ncreasi ng Ni |
decreasi ng
Par al ysi s Severe Ni | Ni | Ni | Ni |
subsi ded
Ni | Nil, after MId Ni | Ni | Ni |
10 mi nut es.
dryness and soreness of his right eye of a
progressive intrusiveness. This ultimtely
forced himto obtain specialist ophthalmc

He was taken to 30 psi

gauge on oxygen, at which pressure all
remai ni ng synptons di sappear ed. After 30
mnutes at this Pressure he was slowy
deconpressed over the next 30 mnutes. Wen
he “surfaced”, he noticed some right ear
deaf ness but the ear pain had cl eared. He was
allowed to return home the next norning,

r esi dual

deaf ness apparently being slight.

The Hospital’s Cinical Summary makes no
coment concerning the appearance of the ear
drums and the case was diagnosed as being
deconpr essi on si ckness.

I nspection on t he second day reveal ed grade |1
(R) and grade | (L) ear barotrauma. Audi ograns
(figure 2) showed hi gh tone | oss, but this was
a pre-existing condition. ENT speci al i st
check on day 6 reported right haenotynpani um
sone bl ood-stai ned exudate in the [ eft mddle
ear, and drai nage of some of these exudates in
the formof a dark, blood stained post-nasal
di scharge. It was not thought necessary, then
or later, to performeither a paracentesis or
insert ventilation tubes. Hi s hearing has
returned to pre-incident levels (figure 3).

Since this incident the victimhas perfornmed
t wo probl emfree scuba di ves, bothinlessthan
30 feet of water and the second for about 90
m nut es. However, he has been troubl ed by

advice. He was inforned that the |acrinal
gl and was not functioning and that artificial
| ubrication (drops) would be required for an
i ndefiniteperiod. Although coincidence of an
unrel ated factor cannot be excluded, the
condition may wel |l be a consequence of damage
to the facial nerve in the mddle ear.

DI SCUSSI ON

The hi story suggests that this man was one of
the | arge group of di vers who have equal i sati on
probl ens wi th their para-nasal cavities. Such
difficultieshen nimsedwthcareful attention
to descent equalisation. It is possible that
on this occasionthe cold water, conbinedw th
sone mnor reaction in the post-nasal space
fromthe small ampbunt of water unexpectedly
swal | owed, disturbed a precarious bal ance of
factors controlling nmddl e ear ventilation.
He had no warning synptons of equalisation
failure on either descent or ascent, which was
unusual for himand no stress on ascent. This
makes t he sudden onset of bil ateral m ddl e ear
barotrauma unlikely to be due to gross errors
by the victimand nore likely to reflect the
exi stence of sone significant anatom cal
variation fromthe average. The |eft-sided
forehead synptons nay indicate frontal sinus
dysbari smal one, but thereis the possibility
that theleft facial nerve was mal f uncti oni ng.
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The right-sided facial palsy is of the sane
nature as the cases described by Ml vaer and
others.1

I n his paper he described the occurrence
of dehi scence of the facial canal towards the
mddle ear, a condition said to have an
i nci dence between 5 and 57% The transient
nat ure of the synptons in this and ot her cases
makes it unethical to test the hypothesis by
surgi cal explorationandthe fact that exposures
to pressure changes are comon but synptons
rarely point to the conpl ex changes of events
necessary before conpression of the nerve
occurs. The dysfunction of thelacriml gl and
can reasonably be expl ai ned by damage to the
branch of this gl and fromthe facial nerve. it
cannot now be deternmni ned whether this damage
occurred at the time of the paralysis or was
a secondary effect through sone resultant
danage to t he vascul ar supply of the branch to
the gland. It is known that this dive, to 43
feet, was the deepest dive he had nade.

The di agnosi s of mi ddl e ear barotrauma made by
every diving orientated personinvolvedinthe
case, was confirned clinically. The use of
oxygen was apparently beneficial, although
the synptonms were resolving before this was
initiated. Wet her the use of hyperbaric
oxygen was t heoretically correct or not may be
debat abl e, but it appeared toresult inrapid
and lasting resolution of the severe right
sided ear pain. The wuse of a clinical
di agnostic | abel of “deconpression sickness”
may i ndi cate the need for any facility having
a hyperbaric chanber to be better aware of the
basi c di ving probl emrs which may unexpectedly
come into their care. The differential
di agnosis of barotrauma and deconpression
sickness affecting the ear has been well
descri bed. 2,3, 4
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I NNER EAR I NJURI ES | N DI VI NG
DI FFERENTI AL DI AGNOSI S OF | NNER EAR
DECOVPRESSI ON SI CKNESS AND
| NNER EAR BARCTRAUNA

JC Farnmer, Jr.

Duke University Medical Center

Persistent inner ear injuries in diving have

been noted nore frequently over the past
decade and have been described in several
publ i cati ons. These injuries have been

classified as foll ows:

1. I nner ear barotrauma and | abyri nthine
wi ndow rupt ure.

2. Inner ear injuries occurring at stable
deep dept hs.

3. I nner ear deconpression sickness or air
enmbol i .

4. Sensori-neural deafness in relation to

hi gh background
conditions.

noi se during diving



