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PERILYMPHATIC FISTULA: A WASHINGTON, DC, EXPERIENCE 
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One hundred ninety-seven patients who underwent surgical repair for a presumed unilateral perilymphatic fistula were re-
viewed. Of those patients, 87% with vestibular symptoms reported complete or near-complete relief of their symptoms. Forty 
percent of the patients with sudden hearing loss had an improvement in their hearing levels. An analysis of several diagnostic tests 
revealed their sensitivity and specificity ratings. A review of the patients' operative records showed a marked disparity between the 
visual identification of an actual fluid leak during surgery and their postoperative outcome. This review supports the premise that at 
the present time, the patient's surgical outcome is the best way of documenting a successfully repaired perilymphatic fistula. 
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INTRODUCTION 
Perilymphatic fistulas (PLFs) are abnormal con-

nections between the perilymphatic fluid spaces of 
the inner ear and another space, most commonly the 
middle ear. These PLFs are usually either tears in 
the ligamentous attachments of the stapedial foot-
plate to the bone of the oval window (OW) or in the 
round window (RW) membrane. Other abnormal 
connections have been identified, but are much less 
commonly reported.1·2 The causes of a PLF are mul-
tiple, including stapedectomy,3·4 head or ear trau-
ma,5-7 diving,8 flying,9 surgery for chronic otitis me-
dia,10 Valsalva-like exertion,7'11 general anesthe-
sia,7·12 acoustic trauma,13 and congenital PLF.7·14"18 

The diagnostic tests for establishing a PLF were 
first well outlined and evaluated by Singleton et al19 

in 1978. Their suspicion of a PLF was raised by a 
history of trauma or exertion with associated hear-
ing loss or positional vertigo. The presence of a mild, 
nonfatiguing positional nystagmus with the affected 
ear undermost was closely correlated with a PLF. A 
positive "objective" fistula test — eye deviation pro-
duced by positive and negative pressure applied to 
the ear — was often not present. When present, it 
strongly implied the presence of a PLF. In time, tests 
other than the audiometric examination and electro-
nystagmography (ENG) became available to aid in 
diagnosing a PLF: the ENG fistula test,20 the plat-
form fistula test (PFT),21 and electrocochleography 
(ECochG).2224 Although a treatment of initial bed 
rest and then surgical repair of the RW and OW if 
symptoms persist has been relatively well accepted, 
firm guidelines for the diagnosis of this disorder have 

been elusive. 

This review outlines experience with PLF patients 
that has evolved over the past 9 years. Much remained 
the same over this period, but just as much changed. 
Indications for this relatively simple operation have 
been enlarged as experiences with certain "outlying" 
patients proved that too strict a set of indications was 
causing patients to be sent home with treatable prob-
lems. Some tests were dropped, while others were 
added. This proved somewhat of a problem in an anal-
ysis of their specificity and sensitivity, since not all 
patients had all tests. Sometimes, injuries prevented 
certain tests, as did financial limitations. Nonethe-
less, though, we gained certain insights through lis-
tening to the patients' problems, treating these pa-
tients, and evaluating the outcome ofthat treatment. 

SUBJECTS 

A retrospective review was made of 197 patients, 
seen between August 1982 and June 1991, who un-
derwent a unilateral PLF repair. During this period, 
22 bilateral cases were treated. Additionally, 47 pa-
tients had a history compatible with typical Meniere's 
disease as well as a positive fistula test (subjective 
fistula test [SFT] and/or PFT) or abnormal ECochG 
results; none of these will be reported here. Subjects 
ranged in age from 4 to 75 years. The duration of 
symptoms prior to surgery ranged from 1 day to 40 
years, with a median duration of 3.1 years. Of the 
197 unilateral cases, 74 (38%) had direct head or ear 
trauma, 27 (14%) had barotrauma, 26 (13%) had an 
event of increased intracranial pressure (ICP), and 
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TABLE 1. CHIEF COMPLAINT 
Patients (n = 197) 

Chief Complaint* No. 

Sudden hearing loss 48 
Vertigo or balance disturbance 171 
Fluctuating hearing 22 
Tinnitus 50 
Aural fullness 41 
"'Patients may have presented with more than one chiel 

% 
24 
87 
11 
25 
21 

' complaint. 

70 (36%) had an undetermined event (patient was 
unable to remember any specific event or incident 
prior to onset of symptoms). 

METHODS 

Patients' symptoms were assessed and categorized 
by the following chief complaints: 

1. Sudden hearing loss (SHL) — A change of hear-
ing of at least 30 dB sensorineural loss in 3 con-
tiguous test frequencies within 3 days. Usually, 
the patient presents to the physician with a clear 
understanding that something has happened to the 
ear, and pre-event audiograms are rarely avail-
able for comparison. 

2. Fluctuating hearing loss (FHL) — A condition 
similar to SHL, but audiograms show recurrent 
recovery and loss patterns on successive tests. 
This can be evident in both pure tone and speech 
audiometry. The patient also notices a fluctua-
tion in hearing levels. 

3. Balance disturbance — Motion intolerance and 
disturbance when ambulating. 

4. Vertigo — Any disturbance in spatial orientation 
resulting in the illusion of movement. These pa-
tients also may have noted a balance disturbance 
or motion intolerance. 

5. Tinnitus — The perception of sound in the ab-
sence of an external stimulus. 

6. Meniere's disease symptom complex—The com-
bination of unexplained episodic vertigo, fluctu-
ating hearing, tinnitus, and aural fullness. 

A combination of vertigo and balance disturbance 
(87%) was the most commonly cited chief complaint, 
followed by tinnitus (25%) and SHL (24%; Table 
1). 

Indications For Surgery. Patients presenting with 
vestibular symptoms, SHL, FHL, or progressive 
hearing loss were all suspects for a PLF. A detailed 
questionnaire was obtained on all patients present-
ing with vestibular symptoms. An extensive history 

of the present illness was taken, with particular em-
phasis on the circumstances surrounding the 24 hours 
preceding the onset of the initial symptoms (vestib-
ular and auditory) and the progression of these symp-
toms. Care was taken to ask for events that exacerbate 
the symptoms, such as diving, air travel, physical 
straining, trauma, motion, etc. 

An office examination was routinely administered, 
including an SFT performed as follows: the patient 
was seated in a chair and a Bruening pneumatic oto-
scope (Storz-Bruening, Storz Instrument Co, St Lou-
is, Mo) was placed into the ear canal with an airtight 
seal. The patient was asked to stare at an object on 
the opposite wall. Erratic increases and decreases in 
the external canal pressure were applied 6 to 10 times 
in each ear, never exceeding 120 mm Hg, and the 
response to the question, "Does that bother you?" 
was noted. A positive test was recorded if the pa-
tient reported the object on the wall moving, a sen-
sation of himself or herself moving, or nausea. A 
response of pain, pressure, or increased tinnitus was 
recorded as negative, as was a report of no sensation 
at all. A tandem Romberg test was routinely per-
formed, with special attention to the side to which 
the patient fell when the eyes were shut. 

All patients suspected of having a PLF had air-
bone and speech audiometry, with tympanometry if 
possible. Most patients also had standard ENG. Some 
had an ENG fistula test. When the ECochG became 
available in our testing facility in 1985, this became 
a standard preoperative test, as did platform postur-
ography with the PFT when it became available. 
These platform tests were performed in a freestand-
ing vestibular laboratory. The testing was performed 
on Neurocom Equitest A100100 equipment (Neu-
rocom International, Clackamas, Ore). Software for 
sensory and motor tests was Equitest 4.03; PFT soft-
ware was Neurocom Pressure Test VI. 12. 

The patient was asked to stand on the force-plates 
with eyes closed. The sway reference gain was set at 
1.00. Ten trials of 0 pressure, -300 decapascals (dPa), 
and +300 dPa were conducted with the nonsuspect 
ear tested first. Pressure was applied through a her-
metically sealed ear tip at a rate of 450 dPa/s. Once 
the selected pressure was achieved, it was immedi-
ately released. 

The largest sway amplitude during 0 pressure for 
anteroposterior and lateral sway was selected, and 
its own standard deviation was added. The largest 
amplitude during the positive and negative pressure 
tests was chosen, and its own standard deviation was 
subtracted. If the number from the positive or nega-
tive test was greater than the control number, the re-
sponse was scored as positive, since it was greater 
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by more than two standard deviations. Rotational 
chair testing was rarely used. Computed tomogra-
phy (CT) scans of the temporal bones were ordered 
primarily in children and teenagers when a congeni-
tal malformation was suspected because of clinical 
setting or history. Gadolinium magnetic resonance 
imaging (MRI) of the head became part of the work-
up in July 1988 and, on occasion, showed interest-
ing enhancement of the inner ear.25 The only post-
operative test performed on every patient was audi-
ometry, but many had postoperative SFTs, especially 
in the later years of the study. 

As would be expected, such problems as tympanic 
membrane perforations, trauma, and infections, along 
with financial limitations, precluded some patients 
from having all diagnostic tests. In the postopera-
tive period, many tests were repeated if the patients' 
symptoms persisted or recurred. 

Following the history, physical examination, and 
diagnostic tests, the etiology, pathology, and natural 
history of PLFs were described to the patient, as well 
as the surgical risks, possible complications, and al-
ternative treatments for PLF. Medical literature on 
the subject was commonly given to the patient to be 
read at home. In general, the criteria used in advis-
ing a patient to have surgery were as follows: 1) 
trauma (head, whiplash, barometric, increased ICP) 
resulting in a persistent vestibular disturbance and/ 
or a nonimproving sudden hearing loss and 2) pres-
ence of auditory or vestibular complaints with a posi-
tive fistula test (SFT or PFT). Finally, the patient 
made the decision to have the surgery. 

Surgical Procedure. In the absence of medical and 
psychological contraindications, surgery was per-
formed under general anesthesia, with special atten-
tion given to ensuring an atraumatic emergence from 
the anesthesia. Operations were performed transca-
nal, unless an endolymphatic shunt was to be done 
at the same time, in which case the middle ear was 
approached through the postauricular incision. The 
initial approach, upon first entering the middle ear, 
was to spend considerable time inspecting the RW 
and OW niches. With time and experience, however, 
it was found that leaks could not be identified until 
after the lysing of mucosal adhesions and scar tis-
sue. Only twice were "blebs" of fluid seen in a sub-
mucosal plane anterior to the OW niche. No "holes" 
were found in the annular ligament unless the ear 
had sustained direct trauma with dislocation of the 
stapes. In one subject, the footplate (congenitally 
fixed) was found to be cracked following a water-
skiing accident. No holes or tears in the RW mem-
brane were ever identified. 

Annular bone removal was done with a curette 

rather than a drill to avoid confusion of the inspec-
tion process by irrigation procedures. Special meth-
ods to help increase the identification of perilymph 
leakage were not done. After the inspection process 
was complete, both windows were routinely packed 
regardless of the visual identification of a perilymph 
leak. Tragal perichondrium was used almost exclu-
sively, unless the postauricular approach was used, 
and then temporalis fascia was used as the graft 
material. Grafts were covered with plain Gelfoam 
for the first 127 patients, but fibrin glue was added 
to the Gelfoam for the last 62 patients. Gelfilm was 
placed under the tympanic membrane to reduce the 
chance of adhesions to the ossicles or tissue grafts, 
and the ear canal was filled with antibiotic ointment. 

The patient was kept in the hospital overnight. 
Upon discharge, he or she was instructed to stay 
home for 3 days and strictly warned not to do any 
lifting or undergo physical exertion. After 3 days, 
patients could go back to school or work, but were 
advised to lift nothing heavier than 10 lb (4.5 kg), 
and to avoid engaging in any sports. Flying was per-
mitted after a week. At the 1-month postoperative 
visit, the ear was cleaned, and an audiogram and an 
SFT were performed. Patients were advised to avoid 
contact sports, weight lifting, and diving (water and 
sky). If symptoms persisted, care was extended for 
continued observation, revision surgery, or second-
ary treatment as explained below. 

Methods of Determining Surgical Outcome. An 
individual having a positive surgical outcome for at 
least one chief complaint was considered to have had 
a PLF. To demonstrate a positive surgical outcome, 
an individual had to exhibit at least one of the fol-
lowing conditions. 

1. Present with SHL as a chief complaint, and dem-
onstrate improved postoperative hearing meeting 
the following criteria26: improvement greater than 
10 dB on pure tone average (500 Hz, 1 kHz, 2 
kHz), and improvement greater than 15% on 
speech discrimination. 

2. Present with a balance disturbance or vertigo as 
a chief complaint and demonstrate a total or near-
total postoperative improvement in vestibular dis-
turbance.15 

Test Results and Sensitivity and Specificity. Re-
sults of the vestibular and auditory tests are given in 
Table 2. Diagnostic tests were evaluated for their 
sensitivity and specificity according to the follow-
ing criteria (Table 3). 

Sensitivity was defined as percent positivity in the 
presence of disease. 
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TABLE 2. RESULTS OF VESTIBULAR AND 
AUDITORY TESTS 

No. No. % 
Test Tested Abnormal Abnormal 

TABLE 4. LEAK SITE AND SURGICAL OUTCOME 

Tandem Romberg 
Subjective fistula 
ENG 

162 
185 
134 

123 76 
92 50 
76 57 

Positional tests and/or reduced vestibular response 
ENG fistula 
Turning 
Platform posturography 
Platform fistula 
Audiogram 
CTscan 

49 
19 
41 
83 

197 
44 

ENG — electronystagmography, CT — 

Sp.nsitivitv — -

10 20 
14 74 
10 24 
41 49 

122 62 
2 5 

computed tomography. 

true positives - x 100 
all sick subjects 

where true positives were the number of patients who 
underwent a PLF repair and had a positive outcome 
according to criteria presented above and had an ab-
normal test result, and "all sick subjects" were the 
number of patients who underwent a PLF repair and 
had a positive outcome. 

Specificity was defined as percent negativity in 
the absence of disease. 

Specificity = true negatives 
all subjects free of disease 

xlOO 

where true negatives were the number of patients 
who underwent a PLF repair and had a negative out-
come and a normal test result, and "all subjects free 
of disease" were the number of patients who under-
went a PLF repair and had a negative outcome. 

RESULTS 
Only 55 (28%) of the 197 patients who underwent 

a PLF repair had definite fluid leaks noted during 

TABLE 3. DIAGNOSTIC TESTS' SENSITIVITY 
AND SPECIFICITY 

Sensitivity Specificity 
Test No.* 

19 
69 
63 

30 
38 
50 
90 

ENG — electronystagmography, ECochG — electrocochleography. 
•Number of operated patients who underwent these tests preopera-
tively. 

Tandem Romberg 
Subjective fistula 
Platform fistula (pressure) 
Platform posturography 

(sensory and motor) 
Abnormal ENG 
ENG fistula 
ECochG 

162 
185 
83 

41 
159 
49 
77 

75 
53 
51 

61 
45 
18 
21 

Oval Window Round Window Both 
No. No. No. 

PLF repairs 32/197 16 18/197 9 5/197 2 
Positive 

surgical 
outcome 29/32 91 18/18 100 3/5 60 
PLF — perilymphatic fistula. 

surgery. Those patients who had leaks noted are cor-
related to surgical outcome in Table 4. Chief com-
plaints and causes correlated to leak sites appear in 
Tables 5 and 6. 

Of the 197 unilateral cases operated on for a sus-
pected PLF, 86% (170/197) demonstrated a positive 
outcome. Symptoms were alleviated by surgery for 
87% (149/171) of those having vertigo or balance 
disturbance as a chief complaint. Of those with a 
chief complaint of SHL, 40% (19/48) demonstrated 
a positive outcome. Those with chief complaints of 
FHL demonstrated positive outcomes of 100% (22/ 
22). The surgical outcome was the same for those 
patients with the causes direct trauma, barotrauma, 
and undetermined cause, but those with increased 
ICP causes had a lower rate of positive results (Table 
7). Follow-up periods for assessing surgical out-
comes ranged from 2 to 96 months with a median of 
12 months. (See Table 8 for duration of hearing loss 
in SHL patients compared to surgical outcome.) 

Complications included 4 cases (2%) of mild con-
ductive hearing loss and 5 (3%) of mild sensorineu-
ral hearing loss. Twenty-six patients had a positive 
postoperative SFT; of those, 88% (23/26) had a posi-
tive outcome. Of 79 patients with a positive preop-
erative SFT, 29% (23/79) had a positive postopera-
tive SFT, and 71% (56/79) had a negative postoper-
ative SFT. 

DISCUSSION 
Most important to this discussion is the fact that 

contrary to most reports on PLF, our definition of 
the presence of a proven PLF was based on a posi-
tive surgical outcome — not on the visual or chemi-
cal identification of a perilymph leak during surgery. 
This decision was prompted by the fact that only 
28% (55/197) of patients with unilateral problems 

TABLE 5. CHIEF COMPLAINT AND LEAK SITE 
OW RW Both 

No. No. % No. % No. % 
Sudden HL 48 6 13 7 15 2 4 
Vertigo or BD 171 30 18 14 8 5 3 
Fluctuating HL 22 3 14 4 18 0 0 

OW — oval window, RW — round window, HL — hearing loss, 
BD — balance disturbance. 
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TABLE 6. LEAK SITE AND CAUSE TABLE 7. SURGICAL OUTCOME 

OW — oval window, RW — round window, ICP — intracranial pres-
sure. 

were identified during surgery as having a visible 
perilymph leak, yet 86% (170/197) of the patients 
reported a positive outcome (all explored ears had 
the OW and RW patched). A positive outcome for 
vestibular symptoms could not be explained on any 
basis other than a successfully repaired PLF (or pos-
sibly a placebo effect). Considering that the median 
duration of vestibular symptoms was 3 years, spon-
taneous recovery was highly unlikely. For specifi-
cally those patients with a chief complaint of SHL, 
the median duration of symptoms until surgery was 
7V2 weeks. It has been the first author's experience 
in managing hundreds of patients with SHL with 
causes other than PLF that if it occurs, spontaneous 
improvement begins within the first 2 weeks after 
onset. None of these patients had shown any sign of 
improvement by the 2-week mark and, thus, prob-
ably would not have had any spontaneous improve-
ment if they had been left alone and not operated 
upon. Some patients operated on as late as 5 months 
postonset still had hearing improvement recorded, 
but none of the 15 patients operated upon after 5 
months' duration showed any hearing improvement. 
Thus, patients with an SHL more than 5 months ear-
lier have almost no chance of improvement with a 
PLF repair. 

Diagnostic Tests. We used a successful outcome 
as the positive indicator of a PLF to look at the 
strengths of our diagnostic tests. The ENG fistula 
tests were proven to be of little value because of their 
low sensitivity (18%). The tandem Romberg test and 
platform posturography were high in sensitivity but 
not very specific for a PLF. The ECochG was rela-
tively low in its sensitivity but high in its specificity 
for borderline-abnormal results. The ECochG results 
(from canal electrodes) were either normal or bor-
derline-abnormal, with a summating potential-ac-
tion potential (SP/AP) ratio of 0.40 to 0.60 used as 
the criterion for a borderline-abnormal test result. 
Slightly different parameters have been used in pre-
vious studies applying ECochG to the diagnosis of a 
PLF.2224 Rarely did a patient in this group have an 
SP/AP ratio greater than 0.60. If so, this was inter-

Cause No. Positive Negative 

Undetermined 70 83% 17% 
Trauma 74 93% 7% 
Barotrauma 27 96% 4% 
ICP 26 69% 31% 

ICP — intracranial pressure. 

preted as primary Meniere's disease, or at least as a 
significant secondary endolymphatic hydrops.24 This 
finding placed the patient in the MDSC group not 
reported here. The SFT was moderately sensitive 
(53%) and highly specific (69%), and the PFT was 
equally sensitive and specific. Both fistula tests had 
a predictive value of a positive test in the range of 
80%, according to the definition of predictive value 
of (+) = true positives/(true positives + false posi-
tives) x 100. We continue to perform the audiogram, 
ECochG, tandem Romberg, SFT, ENG, and PFT on 
all PLF suspects. 

Eighty-two patients had both an SFT and a PFT 
performed preoperatively. Of these 82 patients, 74 
(90%) had a positive surgical outcome, implying a 
PLF. Of these 74 patients with a PLF, 46 (62%) had 
a positive SFT, and 38 (51%) had a positive PFT, 
but only 26 (35%) patients had both a positive SFT 
and a positive PFT. Of interest, 14 of 34 (41 %) with 

TABLE 8. DURATION OF HEARING LOSS IN 
SUDDEN HEARING LOSS PATIENTS RELATED TO 

SURGICAL OUTCOME 

Duration of 
Hearing Loss 

2wk 
3wk 
4 wk 
5wk 
6wk 
7wk 
2 mo 
3 mo 
4 mo 
5 mo 
6 mo 
7 mo 
8 mo 
9 mo 
10 mo 
12 mo 
18 mo 
2y 
4y 
6y 

Patients With 
Hearing 

Improvement 

5 
4 
3 
1 
1 
1 
1 
2 
1 
1 

Patients Without 
Hearing 

Improvement 

5 
1 
1 

2 
2 

1 
2 
2 
1 
1 
1 
1 
2 
1 
2 
2 
1 

Cause 
Direct head or 

ear trauma 
(n = 74) 

Barotrauma 
(n = 28) 

Increased ICP 
(n = 26) 

No. 
With 
Leak 

18 

8 

8 

OW 
No. % 
13 

4 

5 

72 

50 

63 

No. 
4 

3 

2 

RW 
% 
22 

38 

25 

Both 
No. % 

1 6 

1 13 

1 13 
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a negative SFT had a positive PFT, and 21 of 41 
(51 %) with a negative PFT had a positive SFT. This 
implies that both tests were needed to maximize the 
identification of patients with a PLF. 

In general, there is no absolutely sensitive and 
specific test for a PLF, as many patients had posi-
tive outcomes even when all objective test results 
were normal. 

Surgical Findings. Since the visual identification 
of a perilymphatic leak is extremely subjective and 
can be influenced by different adjunctive measures 
such as Trendelenburg position, forced and/or sus-
tained inspirations, and multiple observers, the "hit 
rate" of positive visualization will continue to be 
widely variable even if strictly consistent criteria for 
surgery are followed. 

A national survey showed a median "hit rate" of 
50%.27 For these reasons, a slightly more objective 
standard is proposed to measure sensitivity and speci-
ficity values for diagnostic tests and surgery "hit 
rates." This standard is the postoperative improve-
ment in vertiginous symptoms (subjective), or im-
provement in hearing levels after SHL or stabiliza-
tion of progressive hearing loss and/or FHL (objec-
tive). These two parameters could be much more con-
sistently reported than dependence on visualization 
of a few microliters of clear fluid in a bloody surgi-
cal field in the middle ear. Moreover, visualized clear 
fluid may be serum, mucosal fluids, local anesthetic, 
or even irrigating fluid used during drilling. Many 
authors (including ourselves) have observed an im-
pressive rate of improvement in symptoms after both 
windows were patched, even when a specific leak 
was not identified. This has been attributed to minute 
leaks28 (the most likely cause), intermittent leaks,29 

cochlear membrane leaks with spontaneous heal-
ing,30 and even a placebo effect.31 The placebo ef-
fect in PLF surgery has been discussed, but to date, 
no published trials exist. The only reference to pub-
lished statistics involves trials with pain medication, 
and this has little application to the possible placebo 
effect of a surgical procedure. 

Positive surgical outcomes were interpreted in this 
study as a successfully repaired PLF, since no other 
disorder of the inner ear is known to respond posi-
tively to patching the OW and RW. 

The relationship of a predisposition to develop-
ment of a PLF to an effaced RW membrane remains 
questionable. Nomura's32 thorough article on the var-
iations in the architecture of the RW niche clearly 
showed effacement to occur in at least 25% of nor-
mal temporal bones. In addition, mesenchymal tis-
sue in the niche was very common and could be mis-

taken for scarring or even holes in the RW mem-
brane. This finding was supported by temporal bone 
studies of Stewart and Belal.33 

The issue of mild congenital malformations, given 
so much prominence by Supance and Bluestone,16 

has yet to be emphasized by any other authors, and 
so also stands to be corroborated by future articles. 
Our intraoperative findings relative to site of leak 
and event showed an interesting correlation. All types 
of trauma caused more OW leaks (Table 6). Regard-
less of the leak site, the surgical outcome remained 
the same (Table 4). The other interesting correlation 
is between the major symptoms and the leak site. As 
this series contained many more patients with ver-
tigo than hearing loss, there were more OW leaks 
than RW leaks. Anatomically, this makes sense, since 
an OW leak would more likely disturb the contents 
of the vestibule (ampullae of the semicircular canals 
and maculae of the utricle and saccule), whereas an 
RW leak would more likely disturb the contents of 
the cochlea (Table 5). 

Revision Surgery. Of the 197 unilateral cases, only 
12 patients (6.1%) underwent revision surgery. Only 
1 patient underwent more than one revision on a 
particular ear, since nearly all revisions brought about 
a satisfactory resolution of the symptoms. This is 
not to imply that the postoperative course of the 
majority of PLF patients was straightforward. On 
the contrary, there were many different scenarios. 
The most satisfying situations were in the patients 
who had been experiencing continuous vertigo pre-
operatively but who awoke from surgery with im-
mediate, complete relief of their symptoms. This 
occurred not infrequently, but far from commonly. 
In fact, a full month was usually required before judg-
ment could be passed on the outcome of the surgery 
for vertiginous symptoms. There was the rare pa-
tient who eventually cleared beyond the 1-month 
postoperative period. 

A few patients had preoperative symptoms typi-
cal of the PLF patient, with a balance disturbance 
and motion intolerance, and then postoperatively 
developed episodic whirling vertigo typical of Me-
niere's disease. This was first alluded to by House4 

in 1967 in relation to his poststapedectomy patients, 
but was elucidated further by Potter and Conner34 in 
1983. They felt that these patients had undergone a 
successful closure of a PLF, but were then experi-
encing symptoms of exacerbated secondary Me-
niere's disease in the postoperative period. In the 
present series, these few postoperative patients were 
managed in exactly the same way as a primary Me-
niere's disease patient would be handled, ie, 3 months 
of treatment with a diuretic, niacin, and a vestibular 
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suppressant, and if this failed, an endolymphatic 
shunt. Two patients in this series went on to have 
shunts performed for control of secondary Meniere's 
disease vertigo. These were counted not as revisions, 
but as secondary treatment. One of these patients 
eventually needed aretrolabyrinthine vestibular nerve 
section before her symptoms were controlled. 

Preoperative Surgical Indicators. Most authors 
who have written on the subject of PLF have ex-
pressed frustration in attempting to establish a set of 
indications for surgery on suspected PLFs. They have 
emphasized the entire complex of history, physical 
examination, diagnostic tests, and the patient's in-
formed consent. Some authors have emphasized cer-
tain diagnostic tests, such as the positional tests and 
eyes-closed turning test,35 fistula tests (SFT,15·29·36·37 

ENG,20 PFT38), ECochG,22·24 dehydrating tests,39 

and positional audiometry,40 as having significant 
sensitivity and specificity in the diagnosis of PLF. 
The value of some of these tests is supported in na-
tional surveys on the subject27-41 and in the present 
series. 

After working with these 197 patients and ana-
lyzing the data in this report, we developed certain 
diagnostic maxims that, when followed, lead to a 
high incidence of positive surgical results: 
1. Ask for specific details about the 24-hour period 

prior to the onset of symptoms or exacerbation 
of chronic or recurrent symptoms (trauma, Val-
salva's maneuver, barotrauma). 

2. Beware of constant disequilibrium and motion in-
tolerance, especially in younger patients. 

3. Beware of SHL or vertigo in patients with preex-
isting sensorineural hearing loss or congenital 
temporal bone malformations. 

4. Remember that PLFs can mimic primary Me-
niere's disease. 

5. Trust a positive fistula test of any kind (SFT, ob-

1. Kohut RI, Hinojosa R, Budetti JA. Perilymphatic fistu-
la: a histopathologic study. Ann Otol Rhinol Laryngol 1986;95: 
466-71. 

2. Kamerer DB, Sando I, Hirsch B, Takagi A. Perilymph 
fistula resulting from microfissures. Am J Otolaryngol 1987; 
8:489-94. 

3. Hemenway WG, Hildyard VH, Black FO. Post stape-
dectomy perilymph fistulas in the Rocky Mountain area. Laryn-
goscope 1968;78:1687-715. 

4. House PH. The fistula problem in otosclerosis surgery. 
Laryngoscope 1967;77:1410-26. 

5. Grimm RJ, Hemenway WG, LeBray PR, Black FO. The 
perilymph fistula syndrome defined in mild head trauma. Acta 
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jective fistula test, ENG, PFT). 

6. Note that ECochG SP/AP ratios may be mildly 
abnormal secondary to PLFs. 

7. Repair both OW and RW membranes in all ex-
plored ears. 

8. Use the entire set of information (history, physi-
cal examination, and diagnostic tests) to decide 
on the appropriateness of a PLF repair, and in-
volve the patient in the decision-making process. 

CONCLUSION 

With the described approach to recommending 
exploration and grafting of PLFs, 87% of patients 
improved, with minimal complications; this rate in-
dicates that this approach was beneficial in this pa-
tient population. Diagnosis of PLF has not been per-
fected. Given the relatively safe nature of the sur-
gery, exploration and grafting should be recom-
mended when a complete evaluation has ruled out 
other causes of the patient's problem and tests and 
history point to a PLF diagnosis. 

The situation should be carefully reviewed with 
patients so that they understand the basis of the rec-
ommendation and the risks and benefits of the pro-
cedure. Each surgeon should be aware of his or her 
outcomes, as they provide the best evidence of the 
accuracy of the particular approach to the problem. 
Further studies on both preoperative and intraopera-
tive diagnostic techniques are required to increase 
the accuracy of diagnosis. Even with the present state 
of the diagnostic art, however, 87% of patients op-
erated on in this series improved. Because outcome 
analysis is a potent tool for developing strategies to 
use with patients who present with the types of com-
plaints described in this paper, surgeons should ana-
lyze these cases carefully and follow them closely 
to determine their outcomes, irrespective of whether 
the patient undergoes surgery. 
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