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Acute bilateral vestibulo-cochlear dysfunction following
occipital fracture

M. R. FENELEY, M.A., F.R.C.S., P. MURTHY, F.R.C.S. (Ipswich)

Abstract
The case of a 57-year-old man who presented with acute bilateral deafness and vestibular dysfunction following occipital
bone fracture is described. Plain radiographs and a CT scan of the head demonstrated a single fracture of the occipital bone.
Complete loss of cochlear and vestibular function bilaterally was demonstrated and followed by partial recovery of audi-
tory function over the following months. Review of the literature has not revealed a previously reported case.
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Case report
A 57-year-old man was brought to hospital having sustained

an occipital injury after falling against stone steps at work. He
was found semiconscious some time after the accident, and had
vomited on several occasions. His previous health had been
excellent; he did not take any medications and never drank
alcohol to excess. On arrival at hospital six hours following the
accident, he was fully conscious and alert. He was nevertheless
relatively uncommunicative and his speech was whispered. He
indicated through writing that the accident had rendered him
totally deaf.

Clinical examination demonstrated a subcutaneous occipital
haematoma and complete bilateral sensorineural deafness. This
was associated with truncal ataxia. Aided to an upright posture,
even when seated, he would instantly fall to one or other side. An
otoneurological examination revealed normal external auditory
meati and tympanic membranes with no evidence of a haemo-
tympanum, normal bilateral facial nerve function, no nystagmus
and no clinical signs of temporal bone injury. Significantly, he
had complete loss of Vlllth nerve function bilaterally and signs
of cerebellar dysfunction.

Skull radiographs demonstrated a linear fracture of the occip-
ital bone extending inferiorly from the sagittal suture towards the
skull base. This was confirmed by a CT scan which showed no
evidence of intracranial haematoma or other cerebral abnormal-
ity and the petrous temporal bones appeared intact with normal
aeration of the middle ear cavities. A pure tone audiogram per-
formed three days following the injury showed no response
whatsoever in either ear. Bithermal air caloric tests at 20° and
49°C elicited no response from either vestibular system indi-
cating a bilateral canal paresis. Brain stem-evoked response
audiometry did not derive any clear responses from either ear at
maximum stimulation. Results of acoustic impedance measure-
ments were within normal limits.

Over the following days, his speech remained whispered.
Although able to sit, he remained unsteady on his feet with sup-
port. Three weeks following the injury, the first sign of return of
auditory function was apparent, the hearing in the right ear
returning to 60 dB at 250 Hz, although the curve tailed off
sharply and was unrecordable at frequencies greater than 1 kHz
(Figure 1).

Over the next six months, there was partial recovery of ves-
ibular and cochlear function in both ears (Figure 2). Caloric test-
ing six months following the injury indicated bilateral
labyrinthine hypofunction with minimal responses from both
vestibules. With partial recovery of hearing particularly in the
right ear, he has derived good benefit from a hearing aid and is
also slightly less dizzy.

Discussion
Hearing loss is well described when associated with temporal

bone fractures (Liu-Shindo and Hawkins, 1989; McGuirt and
Stool, 1992; Williams etal., 1992). This is mainly unilateral and
frequently associated with signs of vestibular and facial rierve
dysfunction. The mechanisms of sensorineural deafness fol-
lowing this type of injury are generally well recognized resulting
from either a concussional injury to the vestibulo-cochlear
system inflicting maximum damage on the basal turn of the
cochlear and occasional acute haemorrhage therein, axonal
injury to the fibres of the Vlllth nerve in the fracture line causing
laceration and haemorrhage into its substance (Ludman, 1988),
or disruption of the membranous labyrinth with fibrosis, scarring
and labyrinthitis ossificans (Schuknecht, 1969). The sensorineu-
ral deafness is almost always permanent although there may be
partial recovery with time.

Our case report describes a patient who had sustained trauma
to the back of the head centred on the external occipital protuber-
ance. He had no clinical or radiological signs of temporal bone
fracture; this was confirmed by high resolution computerized
tomography which is the most sensitive method for the imaging
and clarification of temporal bone fractures (Nurre et al., 1988;
Fritz et al., 1989; Ghorayeb and Rafie, 1989). He sustained bilat-
eral sensorineural hearing loss associated with signs of cere-
bellar and vestibular dysfunction. His vestibular symptoms
gradually improved in due course. This is a well recognized fea-
ture in most cases as the vestibular system is not as vulnerable as
the auditory system although the mechanism of injury is not as
clear (Wennmo and Svensson, 1989). His hearing levels did
improve with the passage of time but he was still left with a
severe bilateral sensorineural deafness, though fortunately he
was able to benefit from a hearing aid. This emphasizes the
importance of routine post-traumatic audiograms to monitor

From the ENT Department, The Ipswich Hospital, Heath Road, Ipswich.
Accepted for publication: 13 July 1993.

54



CLINICAL RECORDS 55

Right

o
CO
•o

UJ

O

E

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

1
\
\

\\
i

Q

}

A,
^^

\

o

IS
O

]

CO
•a

1

UJ

ft
_ i

C9

zE
25
X

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

125 250 500 1000 200^ 4000 8000

FREQUENCY (Hz)

Left

\
\
/

125 250 500 1008 2000 4000 8000

FREQUENCY (Hz)

AIR CONDUCTION
Right Left

O X

BONE CONDUCTION
UNMASKED

A

FIG. 1
Bilateral audiograms three weeks after injury.

change in hearing levels especially with variable hearing in the
two ears (Scholer et al., 1990).

The mechanism of the injury to the vestibulo-cochlear system
in this case is quite bizarre. The most likely explanation is a com-
bination of central and peripheral damage to the labyrinth,
resulting in both concussional and permanent axonal damage to
the cerebellum, Vlllth nerve, cochlea and vestibule. We postu-
late that one of the effects of the blow on the back of the head was
neuropraxic damage to the cerebellum and its connections with
the vestibular nuclei. This may well account for the initial pres-

entation of ataxia, pendular reflexes and unsteadiness which sub-
sequently recovered on resolution of the concussional effects of
the injury. The bilateral sensorineural hearing loss is more diffi-
cult to explain. This may be accounted for by the effects of iner-
tial movements of the brain triggered by the external blow on the
skull causing twisting of the brain stem and stretching and tear-
ing of the Vlllth nerve fibres on both sides. Slow healing of the
fibres affected by axonotmesis may account for the eventual par-
tial recovery of function.

i
CO

UJ

S

o
to
OQ

•a
UJ

o
S
3

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

-20

-10

10

20

30

40

50

60

70

80

90

100

110

120

Right

1
A\

\a \J

\

>
ssIv

125 250 500 1000 2000 4000 8000

FREQUENCY (Hz)

Left

/ •

\

\
>

125 250 500 1000 2000 4000 8000

FREQUENCY (Hz)

AIR CONDUCTION

Right Left

O X

BONE CONDUCTION
UNMASKED

A

FIG. 2
Bilateral audiograms six months after injury.
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