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SUMMARY

The aim of this study is to better define diagnosis and management of perilymphatic fistula(PLF). This retrospective chart review from a
tertiary care center is based on 43 available patient's files operated for a suspicion of PLF between 2000 and 2014. History of predisposing
factors, clinical findings and investigations were documented pre- and postoperatively. Patients were divided into two groups according to
intraoperative findings: group I (fistula negative) and group II (fistula positive). The evolution of symptoms showed an overall improvement
of vertigo (91 %) and hearing loss (53 %) postoperatively. Audiograms showed a significant improvement postoperatively in the pure tone
audiometry and bone conduction threshold of group II while group I did not show any significant improvement postoperatively in any
audiogram parameter. This study failed to identify factors that could better predict the diagnosis of PLF. However, it shows that middle ear
exploration with oval and round window obliteration is effective in PLF especially to decrease vestibular symptoms even when fistula is
unidentified intraoperatively.

Keywords: Perilymphatic fistulas, surgical exploration, vertigo, senseurineural hearing loss

TERSIYER SAGLIK MERKEZINDE PERILENFATIK FiSTUL TANI TAKIiP VE TEDAVIiSi

OZET

Bu ¢alismanin amaci perilenfatik fistiiliin (PLF) tanis1 ve tedavisinin tanimlanmasidir. PLF siiphesi nedeni ile 2000-2014 yillar1 arasinda
tant almig ve orta kulak eksplorasyonu yapilmis olan 43 hastanin verileri retrospektif olarak incelenmistir. Predispozan faktorler, klinik
bulgular preoperatif ve postoperatif olarak dokiimente edilmistir. Hastalar intraoperatif bulgularina goére iki gruba ayrilmistir. Grup 1 (fistiil
negatif) ve Grup 2 (fistiil pozitif). Vertigo semptomundaki diizelme tiim hastalarin %91'inde gozlenirken isitmedeki diizelme ancak %53
oraninda gozlenmistir. Fistill pozitif olan grupta postoperatif odyogramda preoperatif odyograma gore istatistiksel anlamli diizelme
gozlenmistir. Ancak fistiil negatif grupta odyogramda preoperatif ve postoperatif anlamli degisiklik saptanmamustir. Bu ¢alisma perilenfatik
fistliliin predispozan durumlarmin tespitinde ve fistiil tanisinin konmasinda yeterli veriyi vermemektedir. Ancak, bu caligma orta kulak
eksplorasyonu ile oval ve yuvarlak pencerelerin obliterasyonun fistiil saptanmayan olgularda bile 6zellikle vestibiiler sistem tizerine etkili
oldugunu gostermistir.

Anahtar Sozciikler: Perilenfatik fistiil, cerrahi eksplorasyon, vertigo, sensorinoral isitme kaybi

It is more common to find reports of sensorineural

INTRODUCTION dysacousia of varied degrees of sudden or fluctuating

Perilymphatic fistula (PLF) remains a onset, associated with vertigo or dizziness and
controversial topic and its management is still tinnitus. Conductive hearing loss may also occur in
challenging. Various etiologic events have been low frequencies.*

proposed, however spontancous PLF described in
most cases are idiopathic and the etiology and
pathogenesis is largely unknown.' Post-traumatic
perilymphatic fistulas have been described following
ear and temporal bone injury, particularly in the
setting of temporal bone fractures.” The symptoms
and signs of perilymphatic fistulac (PLF) are very
varied and frequently misleading. There are reports of
a great clinical expression variability, which makes it
difficult for not only to diagnose, but also to classify
or standardize its signs and symptoms.’

The diagnosis can be suspected on the bases
of the clinical and the audiometrial findings. The
most common presenting symptom is senseurineural
hearing loss.” Diagnostic methods and strategies have
been reported in the literature but there is not a
standard algorithm existing.® The most accepted
diagnostic  method  remains intra-operative
confirmation of perilymph leak at oval or round
window. However, concerns have been raised
regarding excessive surgical intervention given the
lack of pre-operative confirmatory tests.’
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We retrospectively evaluated the medical

records of 43 patients treated for PLF suspicion with
senseurineural hearing loss and/or vertigo, between
2000 and 2014. They were treated with tympanotomy
and sealing of the oval and the round window

Received: 01 September 2015, revised for: 26 October 2015,
accepted for publication: 26 October 2015

82




Oguz KUSCU, MD; Serap KUSCU, MD; Ovsen ONAY, MD; Riza Onder GUNAYDIN, MD; Taner YILMAZMD
Outcomes And The Management of Perilymphatic Fistula At Tertiary Center

membrane with or without PLF, operations were
performed in the Department of Otorhinolaryngology
of the University Hospital of Hacettepe. The patients
ranged age from 23 to 65 years; their mean age was
44. Preoperative assessments included query of
trauma history, evaluation of the spontane or induced
nystagmus and pure tone audiogram (PTA). MRI was
performed on some patients to detect the possible
reason of sudden hearing loss such as acoustic
neuroma or inner ear pathology. Once fistula test was
positive and/or trauma history / high frequency
hearing loss were detected, all the patients underwent
surgical exploration that was carried out under
general anesthesia immediately in 24 or 48 hours of
initial admission. Local anesthetics was not used
during the surgery for hemostasis. Sealing with
connective tissue (muscle and adipose tissue) was
carried out in all operated cases, even though PLF
was not detected. Postoperative first day PTA was
performed for measuring the bone transmission
threshold of hearing and postoperative seventh day,
just after removing the external ear canal packing,
PTA was repeated. Informed concent for each patient
and local ethic committee approval were taken for
this study. For statistical analyses numerical variables
were presented as mean and standard deviations,
categorical variables were presented as frequencies
and percents. Between-group comparisons were
performed with KruskallWallis and MannWhitney U
test in independent groups. Chi-Square test was used
for categorical variable comparisons between
independent groups. A p value lower than 0.05 was
considered as statistical significance. IBM SPSS
Statistics 22.0 (Chicago, IL, USA) was used for
statistical analyses.

RESULTS

There were 27 male and 16 female patients.
All of the patients had normal otoscopic findings,
there were no perforation of tympanic membrane or
otitis media with effusion. Thirteen patients had
trauma history such as head trauma, free diving,
previous surgery. Fifthteen patients had upper airway
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tract infection (UATI) one or two weeks before their
admission. Mean follow up time is three months.
Twentynine of patients complained about only
SNHL, 7 of 29 patients had hearing loss affecting
low frequencies, 22 of them had hearing loss which
affected all frequencies and 2 of 29 patients showed
nystagmus which induced by fistula test. Other 14
patients had SNHL and vertigo and 5 of them had
induced nystagmus; 12 of 14 patients had hearing
loss that affected especially low frequencies. None of
the patients had spontane nystagmus. Table 1
summarizes all features of the patients. Systemic
corticosteroid, betahistine and low molecular weight
dextran were used on all of the patients. MRI was
performed on 21 patients and there was no acoustic
neuroma or inner ear malformations detected.

Perilymphatic leakage was not observed in
32 patients, however sealing was performed on both
oval and round window (Group 1). Group 2 was
consisted of 11 patients who had fistula, in 7 patients
leakage was detected at oval window, in the
remaining 4 cases leakage detected at round window,
and sealing was carried out for both windows.
Thirteen patients that 9 of them were in the group 2
showed significant improvement about their vertigo
symptom up to one week after the surgery.
Audiologic improvement was detected on 21 patients
of whom 10 patients were in the group 2 ( 90%),
when pre- and postoperative seventh day PTA were
compared. Eleven of 32 patients in group 1 showed
audiologic improvement (34%). Table 2 summarizes
some features of the patients in group 2. In group 1,
the mean hearing threshold level was 54 db before
the surgery and it was 34,9 db after the surgery. In
group 2, the mean hearing threshold level was 66 dB
preoperatively and it was 27,6 dB postoperatively. In
group 1, the avarage improvement of hearing was
19.1 dB while it was 38,4 dB in the group 2. The
mean hearing threshold at admission to the hospital
was 60,3 dB on the affected ear while the average
improvement of hearing in all patients was 29,7 dB
after the surgery (Table 3) (p<0.01).
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Table 1. Demographic features of the all patients

Group 1 Group 2 Total

n= 32 11 43
Female 12 4 16
Male 20 7 27
Trauma history 8 5 13
UATI 10 5 15
SNHL 23 6 29
Low frequency 6 1 7

All frequency 17 5 22
SNHL+vertigo 8 6 14
induced nystagmus 0 5 5
spontan nystagmus 0 0 0

dB: Decibel , UATI: Upper Airway Tract Infection, SNHL: Senseneural Hearing Loss

Table 2. Pre- and postoperative PTA values of the patients in group 2

Group 2 PTA(Preop/Postop) Location of fistula improvement of vertigo
1 75dB /51 dB oval window yes
2 68 dB /30 dB oval window yes
3 57dB /23 dB round window no
4 60dB /18 dB round window yes
5 72 dB/30dB oval window yes
6 78 dB/31dB oval window no
7 61 dB/22dB oval window yes
8 67dB/25dB round window yes
9 63 dB/21dB oval window yes

10 65dB/31dB round window yes
11 60 dB /25 dB oval window yes

PTA: Pure Tone Audiometry, db:Decibel
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Table 3. Hearing levels of all patients pre-and postoperatively

Mean hearing threshold Avarage improvement of
hearing
Group 1 19.1 dB*
preop 54 dB
postop 349dB
Group 2 38.4 dB*
preop 66 dB
postop 27.6 dB
All patients 29.7 dB*
preop 60,3 dB
postop 30,6 dB
dB: Decibel
*:p<0.01

Gender Distribution at PLF
28 27

21

14

Gender H male B female
*PLF: Perilymphatic Fistula

Figure 1: Demographic features of patients
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Symptoms at PLF

30

23 22

(SNHL)

2

SNHL+vertigo

B low frequency B low+high frequency

*SNHL: Sensorineural Hearing Loss

Figure 2: Symptomatic features of patients
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Figure 3: Intraoperative findings of patients

DISCUSSION

The treatment approach for PLF suspicion is
international non-uniform and various treatment
options have been proposed.® Tympanotomy and
sealing of the round and oval window was the first
indicated treatment for PLF suspicion with hearing
loss and/or vertigo. However, this form of treatment
has also been controversially discussed because of

86

spontaneus recovery rate. The rate and the extent of
recovery varies widely.” Chen et al found spontaneus
remission in 31% of 52 patients with PLF suspicion,
Wilson et al in 56% of 52 patients and Weinaug in
89% of 63 patients.'™"" However, especially patients
with hearing loss affecting all frequencies have a
poor prognosis, regardless of the existence of vertigo.
In our study no patient showed spontaneus recovery
or we were not able to recognize that because all
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patients were treated medically and/or undergone
surgery once they admitted to our clinic.

Ulmulk et al evaluated the effectiveness of
tympanotomy and sealing of the round window in 22
patients, 1 month after onset of hearing loss with a
mean pure tone average of 67 dB before the
surgery.'? If surgery was performed within 5 days of
onset of the symptoms, a significantly better mean
recovery of PTA was detected. This data is consistent
with the results of Reineke et al. who found a
significantly better mean recovery in patients with a
maximum of 8 days between onset and surgery.” In
our study surgery was performed within 24 or 48
hours and recovery rate was filling first week after
the surgery. We believe that earlier exploration
provides us more satisfied results and therefore
exploration should be carried out immediately in 24
or 48 hours.

The mean hearing threshold level in our
study was 60,3 dB on the affected ear before the
surgery and it was 30,6 dB after the surgery. The
average improvement at the postoperative period was
29,7 dB. If detailing required, the avarage
improvement of hearing in the group 1 was 19.1 dB
while it was 38,4 dB in the group 2. It was found that
complete improvement of hearing loss was detected
at 17 patients and all of them had hearing loss which
had affected especially low frequency. If the hearing
loss affected only the low frequencies, a significantly
better mean recovery of PTA was detected.

Leakage of the round window membrane
occurred in 4 cases (9,3%) and 7 cases showed
leakage of the oval window. However, in most of
these cases (32 cases), there was no obvious leakage
from the membrane but only clear fluid at the round
window niche. Michel et al. reported that a b-Trace
protein test had been a reliable tool to verify traces of
perilymph and therefore it had been the method of
choice to evaluate the existence of perilymphatic
leaks."* We did not verify perilymphatic fluid leakage
with a b-Trace test. Therefore, it is possible that the
suspicious fluid noted by the operating otologist in
our cases may not be of perilymphatic origin.

In groupl we did not detect the leakage
however we packed the oval and round window in
case of undetectable fistula. These patients might not
have the fistula that's why improvement range was
too low when compared with group 2. Diagnosis and
treatment of PLF is still a controversial topic.
Undetectable leakage was the biggest obstacle for our
study. It is possible that we compared two different
entities and surgical exploration could not provide us
sufficient improvement for group 1. However,
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eventually early surgical exploration and packing
must be the gold standard treatment in case of PLF
suspicion.

In conclusion, tympanotomy and sealing of
the oval and the round window membrane is an
effective and safe method of treatment of PLF and /or
PLF suspicion. Although there are some conflicts
about the treatment of PLF, if the hearing loss is
affecting low frequencies or it is coexisting with
vertigo, the success rate of sealing is higher. If
leakage was detected and sealed, the recovery of
hearing could be faster and better.
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