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Summary

Labyrinthine fistula is a complication of ear cholesteatoma that increase the risk of
sensorineural hearing loss. The management of the fistula must be done contextually
with mastoidectomy by: leaving cholesteatoma matrix over the fistula, or remove the
matrix reconstructing the defect. Objective: analysis of the two techniques to treat
labyrinthine fistula. Methods: retrospective review with case series analysis. Resul/ts: a
labyrinthine fistula was present in 14% of cholesteatoma patients; CT scan was pre-
dictive in all cases; the hearing preservation was obtained with both techniques; a re-
currence was detected only in one case; postoperative nystagmus incidence was
higher in those cases with matrix left in situ and when the size of the fistula was lar-
ger than 2 mm. Conclusions: the labyrinthine fistula have to be treated contextually
with cholesteatoma removal, both techniques had good postoperative hearing preser-
vation rate. The postoperative vertigo with nystagmus is more frequent in larger fistu-
las.

Introduction

According to different published studies, labyrinthine fistula (LF) prevalence in pa-
tients diagnosed with otitis media ranges from 5.8% to 21%. In an epidemiological
prospective observational study conducted on a total of 1.816 patients diagnosed with
otitis media, it was found that cholesteatoma is the most frequent etiology of in-
tratemporal complications such as labyrinthine fistula ®. Although incidence of in-
tratemporal complications in developing remains significant when compared with de-
veloped countries, more recent studies documented discordant results, as similar high
incidence of complications associated with chronic otitis media was highlighted in a US
2m3etropo|itan public hospital as well as lower occurrence was reported in southern Iran

The natural history of the cholesteatoma includes temporal bone progressive erosion
and also the otic capsule may be involved leading to LF. The opening of inner ear ex-
poses the patients to lose the hearing and vestibular function. The symptoms com-
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plained by patients with cholesteatoma
include: firstly progressive hearing loss
and otorrhea, followed by vertigo or
some major complications (i.e. facial
palsy, intracranial infections) after wors-
ening of the disease. A labyrinthine fis-
tula exposes the inner ear fluids to po-
tential infection and to pressure varia-
tion; both factors may induce alterations
of inner ear functions. In patients with
middle ear cholesteatoma complaining
vertigo could be present a LF. The ver-
tigo spell with nystagmus may be elicited
with a simple pressure on the tragus
(fistula test), as well as by increasing air
pressure in the external ear canal
(Hennebert sign). Although this clinical
signs may be indicatives, the tests are
positive only in 50% of cases®. According
to literature, LF prevalent localization in
patients with acquired cholesteatoma is
in the lateral semicircular canal (LSC) °.
The imaging, not always required for
middle ear cholesteatoma, is suggested
in case of suspected LF in those patients
with vertigo and positive fistula sign. The
high resolution CT scan without contrast
enhancement is the gold standard to dis-
play the otic capsule status to plan the
more appropriate surgical treatment in
case of hearing preservation attempt,
evaluating the likely size ©.

One of the first surgical treatments of a
labyrinthine fistula has been attributed to
Nylen’, which removes the matrix over
the fistula, leaving the site uncovered. In
the last century the operation of inner
ear fenestration become common to
treat otosclerosis, but the trend of the
treatment of LF was to leave matrix over
the fistula 8. For this reason the debate is
still to whether to remove the matrix or
leave it in situ, because several Authors
reported a high hearing preservation rate
also after matrix removal °1°,

We report our experience in manage-
ment of LF in cholesteatoma surgery,
adopting both techniques.

Material and Methods

A retrospective review of charts in the
period 2011-2014 was done in the ENT
clinic of our Hospital among patient
treated for ear cholesteatoma. Only pa-
tients reporting a LF in the description of
operation were collected. The analysis

included: patients data (age, sex, side of
the disease), presenting symptoms, pre-
and post-operative nystagmus evaluation
with Frenzel lens, pre- and post-
operative hearing tested by pure tone
audiometry (PTA) reported by average of
0.25-0.5-1-2-4 kHz frequencies, Henne-
bert sign recording, type of operation,
size of fistula, site of fistula. Postopera-
tive variation of more than 10 dB in aver-
age PTA was considered worsening of the
hearing. Only patients with at least 12
months of follow-up were included in the
review. All patients undergo to CT scan
without contrast enhancement and the
evidence of otic capsule erosion was re-
ported. All patients were treated on by
the same surgeon (first Author). The sur-
gical management was done by a canal
wall down mastoidectomy in all cases be-
cause of preoperative evidence of cho-
lesteatoma at micro-otoscopy and with
CT scan predictive for LF. The generally
adopted approach to the fistula was to
leave the matrix over the fistula in all
cases with normal or near-normal bone
conduction at PTA, while matrix removal
was chosen in those patients with preop-
erative profound sensorineural hearing
loss.

Results

Among 57 patients treated at our institu-
tion for cholesteatoma between 2011 and
2014, 8 (14%) patients were positive for
LF. All patients with preoperative evi-
dence of cholesteatoma and CT scan sus-
pect for LF were managed with canal wall
down mastoidectomy. The Hennebert
sign was positive in 3 patients, of which 2
had less than 2 mm LF. The management
of the fistula was the matrix removal in 3
cases: in two cases with preoperative
profound sensorineural hearing loss and
in one patient with less than 2 mm fistula
size and intraoperative evidence of intact
endosteal layer after matrix elevation
(Figure 1 A-B). In 5 patients a thin layer
of the matrix was left over the fistula to
prevent open labyrinth (Figure 2 A-B). In
all cases the fistula involved the lateral
semicircular canal (LSC). Three cases of
8 treated had a less than 2 mm fistula.
Two patients had a multiple site fistula:
one with posterior semicircular canal in-
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volvement and one with anterior arm of found sensorineural hearing loss. In all

superior semicircular canal fistula (Figure case the CT scan was predictive for LF. A
3); both patients had a preoperative pro-  postoperative nystagmus was recorded in

Figure 1 (A-B): Case with < 2 mm labyrinthine fistula managed with modified radical
mastoidectomy and matrix removal over the fistula. A (left): CT scan shows the

horizontal canal bone interruption. B (right): intraoperative view of the open fistula
after matrix removal over the horizontal canal.

Figure 2 (A-B): Case with > 2 mm labyrinthine fistula managed with modified radical
mastoidectomy and matrix left over the fistula. A (left): CT scan showing the bone
erosion on horizontal canal and also erosion of the middle cranial fossa plate. B
(right): intraoperative finding of the horizontal canal fistula with matrix left in situ.
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3 patients treated leaving the matrix
over the LF. Only one patient experi-
enced a worsening of the hearing after
surgery. In the follow-up one patients
managed with matrix over the fistula had
residual cholesteatoma after 16 months
since surgery, but the site of residual
(pearl of cholesteatoma) was far from
the LF site. All case series data are sum-
marized in Table 1.

Discussion

Labyrinthine fistula is one of the most
frequent complications of cholesteatoma
progression, occurring in 14% of our
cases. The horizontal canal is involved in
about 90% of patients because of its
anatomical position expose directly the
otic capsule to cholesteatoma action 1.
The LF could be present in both cho-
lesteatoma and chronic granulomatous
otitis media without signs of cholestea-
toma, and the fistula is often observed
without reactive changes in the inner ear
histology. The bone destruction is a
multifactor product by: acid pH, prote-
olysis via cathpepsin and matrix metallo-
proteinase 9 and acid phosphatase deg-
radation of collagen *°.

The clinical sign as fistula sign or Henne-

bert test have low specificity and are pre-
sent in about 25% of cases as in our case
series. The reason might be that trans-
mission of pressure changes from the ex-
ternal ear canal to the fistula is inter-
rupted by the cholesteatoma mass. Fur-
thermore, the positivity of the fistula test
was not related with the fistula type or
size. Symptoms as vertigo spells and
positivity of fistula sign are poor indica-
tors of LF, as the literature confirmed 3.

A first staging system of LF was proposed
by Palva and Johanson in 1986 *, which
categorized fistulae by the depth of otic
capsule erosion; but this staging system
has not been adopted systematically in
literature. The commonest categorization
of LF is based on fistula diameter re-
ported in millimeters. The size of the LF
gives the entity of bone destruction and
the depth of the involvement of labyrinth
structures; indicatively a fistula diameter
less than 2 mm is unlikely to involve the
endosteal membrane because the cho-
lesteatoma matrix is still sustained by the
edge of eroded bone *°. Thus we adopted
the limit of 2 mm size to categorize our
patients and we noted an increased rate
of postoperative nystagmus in those with
more than 2 mm fistula size, all treated

Figure 3 (A-B): Intraoperative findings of large fistula of lateral canal and posterior
semicircular canal (black arrows); the facial nerve canal was eroded by cholestea-

toma (white arrow).
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by leaving the matrix in situ and with
hearing preservation.

Hearing loss due to a LF is variable, and
in cases of concurrent infection of laby-
rinth preservation of hearing is not real-
istic. Some studies reported that 12% to

Labyrinthine Fistula characteristics of 8 cases
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30% of patients with LF were deaf on a
preoperative hearing test ®%, Imaging
with CT scan is important to localize the
LF and to have cognition about extension
and depth of the otic capsule resorption.
In our case series all CT scan done had a

Matrix over the fistula

Post-operative
Cholesteatoma
Recurrence

Nystagmus

Table 1. Characteristic of 8 patients managed for labyrinthine fistula. LSC: lateral
semicircular canal; SSC: superior semicircular canal; PSC: posterior semicircular
canal; PTA: pure tone audiometry; mm: millimeters.
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good predictive value in identifying site
and size.

The mastoidectomy technique adopted in
management of LF in cholesteatoma can
be either open or closed. Our surgical
strategy agreed with those Authors re-
porting that only radical or modified radi-
cal mastoidectomy is indicated when a LF
is present #1718 A closed technique is
adopted by other Authors depending on
the contralateral hearing, the extent of
the fistula, the size of the mastoid and
the degree of sensorineural hearing loss
in the affected ear 192°,

The management of LF includes gener-
ally two approaches. The first advocate
the complete removal of the cholestea-
toma matrix over the LF with contextual
repair of bone defect; the repair could be
done in the same operation or in a sec-
ond stage operation. The complete ma-
trix removal eliminates a potential risk of
recurrence or source of infection. The
second approach is to leave a thin layer
of the matrix over the fistula site. The
rationale for this approach is supported
by the thought that the removal of the
cholesteatoma sac reduces the pressure
effect to the bone resorption and the
risks for labyrinth functions are reduced
by not opening the inner ear.

The general address reported by Authors
is the adoption of both techniques: ad-
vanced disease is treated more often
with matrix over the fistula, limited cho-
lesteatoma with LF are managed by ma-
trix removal and fistula reconstruction.
In case of preoperative profound hearing
loss the matrix is generally removed, be-
cause no risks for hearing is presents.
The hearing preservation after LF treat-
ment is near to 85% with both tech-
niques *2!, although the interpretation of
the data should be done critically consid-
ering the disease severity and the preop-
erative hearing. Postoperative deteriora-
tion of sensorineural hearing with com-
plete removal of the cholesteatoma over
the fistula varies between 0 and 66% in
the literature %223, while it varies from
2.4 to 26% when the matrix is left in situ
15-17 “Intuitively, the opening of the laby-
rinth could lead to sensorineural hearing
loss, although several Authors open the
labyrinth intentionally with hearing pres-

ervation as in management of positional
vertigo, far advanced otosclerosis and in
neurotologic approaches with partial
labyrinth destruction ?*?°, The removal of
the matrix under great magnification and
brightness, followed by with rapid repair
is often adopted when the hearing pres-
ervation is presumable by limited disease
and good preoperative hearing, although
should be always considered that a num-
ber of dead ears have resulted also in
selective treatments *?7,

Conclusion

Labyrinthine fistula is a severe complica-
tion of extended cholesteatoma and lat-
eral semicircular canal is frequently in-
volved. CT scan is very important for di-
agnosis because there are no specific
preoperative symptoms of labyrinthine
fistula, although it has limits on accuracy
of depth evaluation. The choice of surgi-
cal technique is suggested by preopera-
tive hearing status, extension of cho-
lesteatoma, size and site of the LF. Con-
sidering our results, and reports in litera-
ture, leaving or removing the cholestea-
toma matrix over the fistula could war-
rant the hearing preservation. Although
the recurrence seems not related to type
of LF management, a canal wall down
procedure is suggested to achieve com-
plete cholesteatoma removal and wide
field management of labyrinthine fistula.
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