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Pre-operative prediction of ‘dry taps’

S HENNEY, P CounTER*, S MIrRZA*, P GEDLINGT, C WATSON:

Abstract

Objectives: The treatment of children with ‘glue ear’ often presents surgeons with the question of whether
or not to insert a grommet when myringotomy reveals no fluid in the middle ear. We present a study
designed to assess which factors contribute to the presence of a ‘dry tap’.

Design: We prospectively gathered data from a cohort of 280 children (504 myringotomies). The cohort
included two subgroups, one received halothane and nitrous oxide anaesthesia, and the other received

enflurane anaesthesia.

Setting: The ENT department of a district general hospital.

Participants: Children (aged less than 17 years) requiring myringotomy.

Main outcome measures: The presence of a ‘glue’ or dry tap at myringotomy was documented. We also
recorded data on the following: pre- and post-induction tympanometry; age; season; anaesthetic type; and

the delay from listing to actual operation.

Results: A non type B pre-induction tympanogram and delay to operation were strong indications of

finding a dry tap at surgery.

Conclusions: In our study population, the proportion of dry taps at myringotomy was 18 per cent. The
presence of a dry tap was rarely due to the induction of anaesthesia. Multivariate analysis revealed that the
combination of factors most likely to predict a dry tap were non type B tympanogram and delay to operation.
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Introduction

The standard operative treatment of otitis media
with effusion (OME) consists of myringotomy and
grommet insertion. Following myringotomy, a pro-
portion of middle ears will be found to contain no
fluid — i.e. to be a ‘dry tap’. A dry tap has been
reported to occur in between 13' and 34 per cent”
of myringotomies.

Selection of patients for operative treatment of
OME is based on the clinical history, otoscopic
examination of the tympanic membrane, audiometry
and tympanometry (measurement of the middle-ear
compliance). There is no method that provides 100
per cent sensitivity and specificity in the diagnosis
of ‘glue ear’. The findings of myringotomy are
often taken as the final arbiter of whether or not
there is a middle-ear effusion, but this too is doubtful.
It is known that nitrous oxide diffuses into the middle
ear during the course of anaesthesia.’ Gas can also be
forced up the eustachian tube by positive pressure
mask ventilation, and this may displace a middle-ear
effusion away from the tympanic membrane,

resulting in an apparently dry tap. This may not be
true in children with glue ear.

There are many studies assessing factors that may
help predict the persistence of glue ear in an out-
patient setting, or predict the need for grommets
insertion.” However, few published studies have
addressed the question of whether a dry tap is
likely to be due to resolution of the disease itself or
to an artefact caused by induction of anaesthesia.

The finding of a dry tap presents the surgeon with a
dilemma — whether or not to insert a grommet. This
question has a direct impact on the number of
unnecessary procedures conducted, along with the
associated out-patient follow-up workload. There are
measurable sequelae of grommets insertion®” which
should be avoided unless there is a proven need for
the procedure. There are, of course, also measurable
effects of untreated glue ear.'” This means that a
surgeon needs to have some idea of the probable cat-
egory of dry ear each particular case falls into.

This study needs to be viewed in the context of
a health system that has a significant, but variable,

From the Senior House Officer, Departments of Otolaryngology Head & Neck Surgery, Cumberland Infirmary, Carlisle, and
*Specialist Registrar James Cook Hospital, Middlesbrough, {Statistician Bishop Auckland General Hospital, Bishop Auckland
and the £Consultant ENT Surgeon ENT Department, Darlington Memorial Hospital, UK.

Accepted for publication: 31 January 2008. First published online 21 April 2008.

https://doi.org/10.1017/5002221510800220X Published online by Cambridge University Press


https://doi.org/10.1017/S002221510800220X

62

waiting time for surgical procedures. This means that
there is frequently sufficient time for the disease to
resolve of its own accord.

We therefore decided to look more closely at dry
taps in our patient population, addressing in particu-
lar the following aspects.

Aims

Our aims were as follows: firstly, to determine the pro-
portion of dry taps at myringotomy in our patient
population; secondly, to determine which factors
were predictive of a dry tap; thirdly, to assess the
effect of anaesthesia on the distribution of fluid
within the middle ear; fourthly, to estimate the pro-
portion of dry taps that were due to natural resolution
of the glue ear, and the proportion related to the
induction and maintenance of anaesthesia; and
fifthly, to perform a multivariate analysis to determine
the combination of factors most predictive of a dry tap.

Materials and methods
Inclusion criteria

We included children (i.e. younger than 17 years old)
undergoing myringotomy for symptomatic glue ear,
under the care of Carl Watson (Senior author),
between June 1993 and March 1999. The decision
to operate was based on the presence of one or
more of the following criteria: hearing loss exceeding
20 dB in the better hearing ear, taken over a four-
frequency average of 0.5, 1, 2 and 4 KHz; for
younger children, a loss in the better hearing ear in
excess of 45 dB on free field audiometry; a history
of speech delay; an otoscopic appearance of otitis
media with effusion (OME); tympanometric findings
in keeping with OME; and a period of ‘watchful
waiting’!" undertaken for three months prior to sur-
gical intervention.

Exclusion criteria

The exclusion criteria comprised failure to obtain a
tympanometry trace due to: an uncooperative
patient; a poor seal; wax occluding the meatus; or
technical problems with the tympanometer.

Tympanometry

Middle-ear compliance was determined using a hand-
held tympanometer immediately before the induction
of anaesthesia and immediately before myringotomy.
The tympanometer measured from 4200 to —300
daPa and produced both graphical and numerical
results. The tympanometric findings were recorded
using Fiellau-Nikolajsen’s classification.'? Tympano-
grams in which a peak was evident were classified as
either type A (normal pressure, +200 to —99 daPa),
type C; (negative pressure, —100 to —199 daPa) or
type C, (negative pressure, —200 to —300 daPa).
Tympanograms in which no peak, or a flat curve,
was evident were classified as type B (negative
pressure, below —300 daPa).

Audiometric data were not collected for the study,
because the relevant medical records were held at
three different hospitals, limiting access.
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Anaesthetic

Most anaesthetics were administered by the same
consultant anaesthetist, using a standard technique
(i.e. intravenous induction followed by intubation
and spontaneous respiration, not using a laryngeal
mask or face mask). However, after the first 199
patients, the inhalational agent was changed from
halothane and nitrous oxide to enflurane. This
change was made for clinical reasons, but fortuitously
allowed comparison of the two agents. The anaes-
thetic technique was otherwise identical.

Procedure

A myringotomy was performed. If no middle-ear
fluid was immediately evident, then a suction tip
was introduced into the middle ear for not less than
15 seconds. The findings at myringotomy were
recorded as ‘glue on incision’, ‘glue on aspiration’
or ‘no glue’.

The seasons were recorded as follows. Winter was
defined as the months December, January and Feb-
ruary, spring as March, April and May, summer as
June, July and August, and autumn as September,
October and November.

Statistical analysis

Univariate analyses were performed to identify
factors influencing a dry tap. The following factors
were evaluated: pre-induction impedance tympano-
metry result, post-induction impedance tympanome-
try result, patient’s age, season, type of anaesthetic
and clinic-to-theatre delay. The chi-square test was
used to assess differences in proportions.

The same factors were used as independent vari-
ables in a series of exploratory logistic regression ana-
lyses in which the dependent variable was the
existence or otherwise of a dry tap. Tympanometry
results were represented as the occurrence or other-
wise of a type B tympanogram. All of the unilateral
data were included; however, to ensure statistical inde-
pendence, data for one ear only (chosen at random)
were included from each patient with bilateral data.

Results and analysis

During the study period, 750 children underwent
myringotomy. Of these, 280 met the inclusion criteria
and were thus entered into the study (age range 10
months to 16 years; median five years; interquartile
range four to 6.75 years). Fifty-six unilateral and
448 bilateral myringotomies were performed. The
total number of myringotomies was thus 504.

In 56 cases, tympanometry could only be obtained
from one ear prior to anaesthesia, due to one or more
exclusion criterion. These cases have thus been
labelled unilateral, even though the patients under-
went bilateral surgery.

None of the study patients had grommets inserted
for recurrent acute otitis media.

The patients of a consultant colleague were also
initially included in the study for a few weeks.
However, following this consultant’s decision to
carry out routine pre-operative audiometry and
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tympanometry on children who had been on a
waiting list, no more of these patients were recruited
into the study. This decision was taken to prevent
any potential bias caused by the pre-operative
reassessment.

Proportion of dry taps
The overall proportion of dry taps at myringotomy

was 18 per cent (89/504). Of these, 7 per cent were
bilateral.

Pre-induction tympanometry

Only 1 per cent (3/287) of patients had bilateral type A
tympanograms at pre-induction tympanometry; all
three of these patients had bilateral dry taps at oper-
ation. These patients’ waiting times to operation
were one, two and 15 months. A policy of tympanome-
try on all patients at admission would have reduced
our dry tap rate from 7 to 6 per cent. A policy of admis-
sion tympanometry on all patients waiting over three
months would have detected only one patient.

Age
Age was not found to have any effect on the dry tap
rate.

Seasonal factors

Whilst there was a lower percentage of dry taps in
winter operations, no statistically significant differ-
ence in the dry tap rate was found between seasons
(chi-square, p = 0.433).

Waiting time to operation

The longer a patient waited, the more likely they
were to have a dry tap, as shown in Figure 1.

Effect of anaesthetic agent

There was no significant difference in the dry tap
rate, comparing nitrous oxide and enflurane anaes-
thesia (chi-square, p > 0.25). Age, delay to operation
and season of operation were similar for both anaes-
thetic groups. However, there was a statistically sig-
nificant difference (chi-square, p < 0.006) in
whether glue was found at myringotomy or on
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aspiration, depending on the anaesthetic agent
used. In cases in which enflurane was used, glue
was more frequently apparent at myringotomy (as
opposed to following aspiration), compared with
cases in which nitrous oxide was used. This is
shown in Figure 2.

Middle-ear compliance measurements before

and after induction of anaesthesia, compared

with findings at myringotomy

The changes noted in pre- versus post-induction tym-
panometry are shown in Table I.

Of particular note is the finding that type A and B
tympanograms were much more likely to remain
unchanged by anaesthetic induction (90 and 93 per
cent, respectively) than were types C; (25 per cent)
and C, (14 per cent) tympanograms.

The relationships between pre- and post-
anaesthetic tympanometry findings and myringot-
omy findings are shown in Tables II and III.

It is interesting that glue was found in four (20 per
cent) of the ears with a type A tympanogram
pre-induction.

From the above Tables, a number of statistical
values indicating the usefulness of our tympanome-
try can be derived. These are shown in Table IV.

Aspiration vs myringotomy alone

Glue was found at myringotomy alone in 59 per cent
of procedures. When aspiration of the middle ear was
performed with the sucker tip in the middle ear for 15
seconds, an extra 23 per cent of ears were found to
contain glue.

Multivariate analysis

The best combination of factors predicting a dry tap
was a type B pre-induction tympanogram, a type B
post-induction tympanogram and a delay to oper-
ation (Table V). None of the other factors assessed
was significant when added to the above set. The
resulting logistic regression equation) predicts the
probability of a dry tap; however, in order to make
an actual prediction it is necessary to specify a
threshold probability. Prediction statistics were com-
puted over the range of threshold probability from
zero to one and are presented in Table VI. These
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TABLE 1
CHANGES IN TYMPANOMETRY FINDINGS FOLLOWING ANAESTHETIC INDUCTION
Pre-induction tympanometry Post-induction tympanometry (n (%)) Total (n)
A B G G
A 18 (90) 1(5) 1(5) 0 (0) 20
B 12 (3) 375 (93) 15 (4) 3(1) 405
C 28 (64) 5(11) 11 (25) 0 (0) 44
C, 17 (49) 309 10 (29) 5(14) 35
Total 75 (15) 384 (76) 37 (7) 8(2) 504
Figures in parentheses are percentages of each row.
TABLE II
MYRINGOTOMY FINDINGS RELATED TO PRE-INDUCTION TYMPANOMETRY RESULT
Pre-induction Myringotomy findings (n (%)) Total (n)
tympanometry
Dry Glue on myringotomy Glue on aspiration Glue combined
A 16 (80) 0 (0) 4 (20) 4 (20) 20
B 28 (7) 293 (72) 84 (21) 377 (93) 405
G 29 (66) 2 (5) 13 (30) 15 (35) 44
C 16 (46) 4 (11) 15 (43) 19 (54) 35
Total 89 (18) 299 (59) 116 (23) 415 (82) 504
Figures in parentheses are percentages of each row.
statistics have been expressed in relation to Discussion

middle-ear fluid prediction rather than dry tap pre-
diction, in order to allow comparison with the stat-
istics for type B tympanograms alone in Table IV.
At a threshold probability of 0.4, the statistics are
close to those for pre-induction tympanometry in
Table IV. As the threshold increases from 0.4, the
sensitivity increases but specificity rapidly falls until
virtually all ears are being classified as having fluid.
For threshold values less than 0.4, the specificity
improves at the expense of sensitivity, both exceed-
ing 80 per cent at a threshold of 0.2.

Another logistic regression equation was derived
which contained only the pre-induction tympano-
gram result and the delay to operation (Table VII).
This was performed because post-induction tympa-
nogram information was not as useful as expected.
The corresponding prediction statistics are shown in
Table VIII. The values nearest to those for pre-
induction tympanometry alone (Table IV) occur
between the threshold values 0.5 and 0.6.

The proportion of dry taps in all myringotomies (18
per cent; Tables II and III) was similar to that
found in previous studies, although towards the
lower end of the range (1334 per cent).!!*

There was a general seasonal trend in the dry
tap rate. It was lowest in spring and gradually
increased through summer and autumn to a
maximum in winter; however, this trend did not
reach statistical significance. Zielhuis et al.'’
showed that seasonal factors do affect the spon-
taneous resolution rate, with an increased spon-
taneous resolution of mild disease in the
summer. The lack of significant seasonal variation
in our own study may be due to the differences in
our patients’ ages, the climate, and patients’
initial indications for surgery.

The dry tap rate showed an initial fall in the two
months following listing for operation, and then
rose. After four months, the dry tap rate rose above
that found in operations performed within the first

TABLE III
MYRINGOTOMY FINDINGS RELATED TO POST-INDUCTION TYMPANOMETRY RESULT
Post-induction Myringotomy findings (n (%)) Total (n)
tympanometry
Dry Glue on myringotomy Glue on aspiration Glue combined

A 48 (64) 2(3) 25 (33) 27 (36) 75

B 23 (6) 289 (75) 72 (19) 361 (94) 384
Cy 17 (46) 7 (19) 13 (35) 20 (54) 37
G 1(13) 1(13) 6 (74) 7 (87) 8
Total 89 (18) 299 (59) 116 (23) 415 (82) 504

Figures in parentheses are percentages of each row.
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TABLE 1V
TYMPANOMETRY STATISTICS

Tympanometry* Pre-induction (%) Post-induction (%)
PPV NPV Spec Sens PPV NPV Spec Sens

A 80 85 99 18 64 90 93 54
B 93 62 69 91 94 55 74 87
C 66 87 96 33 46 85 95 19
C, 46 84 95 18 13 82 98 1
C 57 90 92 51 40 85 93 20
A+C 62 93 91 69 55 94 87 74
B+C 85 80 18 99 90 64 54 93

The rates for types B and B + C relate to prediction of glue, whereas all others relate to prediction of a dry tap.
*Unilateral ears, n =280. PPV = positive predictive value; NPV = negative predictive value; Spec = specificity;

Sens = sensitivity

TABLE V
LOGISTIC REGRESSION ANALYSIS PREDICTING A DRY TAP: 3 FACTORS

Factor Odds ratio (CT) p Regression coefficient
Type B pre-induction tympanogram 0.14 (0.05, 0.45) <0.001 -1.95
Type B post-induction tympanogram 0.22 (0.07, 0.69) 0.010 -1.53
Delay to operation 1.21 (1.01, 1.43) 0.034 0.19
Constant —0.04

CI = 95 per cent confidence interval

TABLE VI

STATISTICS FOR PREDICTION OF MIDDLE-EAR FLUID: 3-FACTOR
LOGISTIC REGRESSION EQUATION

Threshold probability PPV NPV Spec Sens

0.030 100.0 20.45 100.0 3.60
0.040 100.0 21.57 100.0 9.91
0.050 98.3 33.5 96.4 52.7
0.065 96.5 45.4 89.1 734
0.075 96.1 50.0 87.3 78.4
0.1 95.8 53.4 85.5 81.5
0.2 95.1 62.5 81.8 87.8
0.3 93.0 63.5 72.7 89.6
0.4 922 63.3 69.1 90.1
0.5 91.7 62.7 67.3 90.1
0.6 89.2 65.2 54.6 92.8
0.7 83.6 80.0 21.8 98.7
0.8 81.3 80.0 73 99.6
0.9 81.0 75.0 5.5 99.6
0.930 80.7 66.7 3.6 99.6
0.950 80.1 0.0 0.0 99.6

PPV = positive predictive value; NPV = negative predictive
value; Spec = specificity; Sens = sensitivity

month, and it continued to rise to around 40 per cent
at six months (Figure 1). Beyond this point, the
number of patients in each group became too small
to have any real significance. Our data do not

enable us to explain why a child waiting less than
one month should often have a dry tap. It appears
that glue ears initially worsen, before tending to
spontaneously resolve when left for longer. Overall,
the data are compatible with those of other studies,
which have shown an increasing resolution of glue
ear with longer waiting times.'®!”

The use of nitrous oxide anaesthesia did not have
any overall effect on whether glue was found.
However, where glue was present, nitrous oxide
anaesthesia did seem to change its location within
the middle ear. Significantly more patients who
were anaesthetised using nitrous oxide were found
to have glue on prolonged aspiration rather than at
myringotomy. This would seem to suggest that the
glue, whilst still present, had been moved away
from the tympanic membrane. This fits well with
the findings from a number of other studies,>*!8-2°
which have demonstrated that nitrous oxide diffuses
into the middle ear. However, this would require an
air—fluid interface within the middle ear for the
nitrous oxide to diffuse across. Logically, it should
therefore be more common in patients with type C
tympanograms, in whom this interface is most
likely to exist. This is borne out by our data, in that
a significantly higher proportion of type C pre-
induction tympanograms changed to type A post-

TABLE VII
LOGISTIC REGRESSION ANALYSIS PREDICTING A DRY TAP: 2 FACTORS

Factor Odds ratio (CI) p Regression coefficient
Type B pre-induction tympanogram 0.04 (0.02, 0.09) <0.001 -3.16
Delay to operation 1.18 (1.00, 1.39) 0.046 0.16
Constant -0.07

CI = 95 per cent confidence interval
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TABLE VIII

STATISTICS FOR PREDICTION OF MIDDLE-EAR FLUID: 2-FACTOR
LOGISTIC REGRESSION EQUATION

Threshold probability PPV NPV Spec Sens
0.030 - 19.9 100.0 0.0
0.040 100.0 20.5 100.0 4.1
0.050 100.0 21.7 100.0 10.8
0.065 96.9 347 92.7 56.8
0.075 94.1 48.4 80.0 78.8
0.1 93.6 57.5 76.4 86.0
0.2 93.8 63.6 76.4 89.2
0.3 93.4 64.1 74.6 89.6
0.4 93.4 64.1 74.6 89.6
0.5 93.0 63.5 72.7 89.6
0.6 90.3 66.0 60.0 923
0.7 822 87.5 12.7 99.6
0.8 81.3 80.0 7.3 99.6
0.9 80.7 66.7 3.6 99.6
0.930 80.1 0.0 0.0 99.6
0.950 80.1 0.0 0.0 99.6

PPV = positive predictive value; NPV = negative predictive
value; Spec = specificity; Sens = sensitivity

induction, compared with type B pre-induction tym-
panograms (57 vs 3 per cent; chi-square test, p <
0.0001).

The implication of these findings is that whilst dif-
fusion of nitrous oxide into the middle ear may cause
glue to be overlooked it need not do so, provided that
care is taken to ensure that the ear is definitely dry,
by allowing sufficient time for aspiration - 15
seconds in our study. Placing the sucker tip in the
middle ear results in significantly fewer ears being
classified as dry taps than myringotomy alone;
however, care must be taken to avoid injury to
middle-ear structures. This may partially account
for the previous dispute over whether nitrous oxide
influences the dry tap rate or not, as well as helping
to explain the threefold variation in dry tap rates in
published studies.

The derived values for the usefulness of tympano-
metry are broadly in agreement with previously
published figures.”'*

The question of whether the presence of a dry tap
at myringotomy can be ascribed to the anaesthetic
agent requires a qualified answer. If all ears with a
pre-induction type B tympanogram are expected to
have glue at myringotomy, then the answer is that 7
per cent have changed (if those ears with type C tym-
panograms are included, then 15.1 per cent have
changed). However, 6 per cent of ears with type B
tympanograms post-anaesthetic turned out to be
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dry taps, as did 46 per cent of type C; ears and 13
per cent of type C, ears (40 per cent when com-
bined). This makes it difficult to know what pro-
portion of ears with pre-anaesthetic type B and C
tympanograms would have been dry anyway, even
without the anaesthetic. The percentage of ears
with pre-induction type B and C tympanograms
which were dry taps equals the percentage that
were genuinely altered by the induction of anaesthe-
sia, plus the percentage in which the type B or C
curve was not due to the presence of glue. We
know the first value (15.1 per cent in our data), and
we also know the last value (as this is the percentage
of patients with a post-induction type B or C curve
who had a dry tap (9.5 per cent)). Subtracting the
latter from the former gives the percentage of ears
genuinely altered by anaesthesia (15.1 —9.5=5.6
per cent). Applying this logic to the type B tympano-
gram ears alone, the 7 per cent dry tap rate in pre-
induction type B ears comprises 6 per cent false read-
ings from the tympanometer plus 1 per cent altered
by anaesthesia.

If this logic is extended to the other pre-induction
groups, Table IX can be produced.

A type C tympanogram is obviously not predictive
of a middle ear full of fluid, and does not usuallzg
predict significant hearing loss (average 17.4 dB).
However, the percentage of type C tympanogram
ears in which glue was found (40-60 per cent) is sig-
nificant. This also suggests that, if using pre-operative
tympanometric screening, the finding of a type C,
tympanogram, and probably also a type C; tympano-
gram, should not be the sole basis for postponing
surgery. We have therefore included type C tympano-
grams in Table X. The figures in this Table fit with the
findings discussed above, in that the air in the middle
ear, predicted by a type C tympanogram, more readily
enables diffusion of anaesthetic into the middle ear.
This, in turn, is more likely to lead to a dry tap or
glue found at aspiration rather than on myringotomy.
This is borne out by our actual study data. This implies
that, in a patient with a type C tympanogram in whom
a dry tap is found, there is a significant chance that this
finding may have been caused by the anaesthetic;
therefore, if one was planning to insert a grommet,
one should go ahead and do it.

The evidence that the dry tap rate rises quite dra-
matically with increasing time to operation should
qualify the above. At two months’ delay, the dry
tap rate was only 9.3 per cent, rising to 30 per cent
at five months and to almost 40 per cent at six

TABLE IX
DRY TAPS RESULTING FROM ANAESTHESIA

Pre-induction Dry tap (%)

Post-induction

Dry tap (%) Dry taps due to

tympanometry tympanometry anaesthesia (%)*
B 7 B 6 1
C; 66 C 46 20
G 46 G, 13 33
C combined 57 C combined 40 17
B+C 15 B+C 9 6

*Column 2 — column 4.
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TABLE X
LIKELIHOOD OF UNNECESSARY INTERVENTION WITH
TIME
Delay (mth) Unnecessary
intervention (%)
0 27
1 36
2 44
3 29
4 47
5 63
6 70
Mth = months

months. The only explanation we can find for this is
natural resolution of the effusion. It would therefore
seem that time to surgery should also be a factor in
the decision as to whether or not to insert a grommet.

The actual proportion of patients not requiring a
grommet will be higher than this, as the initial level
of 15 per cent includes some patients who have been
misdiagnosed with otitis media with effusion, due to
false tympanometry or a difficult history, otoscopy or
audiometry. The most accurate technique for predict-
ing middle-ear fluid is a tympanogram, which has a
false positive rate of 4 per cent.”* As history, otoscopy
and audiometry are all less predictive of middle-ear
fluid than this, 4 per cent may be taken as an approxi-
mation of the maximum misdiagnosis rate. The likeli-
hood of grommet insertion being an unnecessary
intervention increases with time. Table X shows the
figures for the period of this study.

e The standard operative treatment of oftitis
media with effusion consists of myringotomy
and grommet insertion

o This study was designed to assess factors
contributing to the presence of a ‘dry tap’

e During the study period, 750 children
underwent myringotomy. Data were
prospectively gathered from 280 children
meeting the inclusion criteria. The dry tap rate
was 18 per cent

e Dry taps have been previously reported as
occurring in 13-34 per cent of myringotomies

e A small proportion of dry taps were due to the
anaesthetic (6 per cent for all abnormal (non
type A) tympanograms)

e The best combination of factors predicting a
dry tap was non type B tympanogram and
delay to operation

Multivariate analysis shows that factoring in the
post-induction tympanogram and the delay to oper-
ation can improve the overall accuracy of dry tap pre-
diction, beyond using a pre-induction tympanogram.
It is an unexpected finding that a post-induction tym-
panogram, which may be falsely altered by anaesthe-
sia, improves the chance of predicting a dry tap. In
the real world, it is a little late to be deciding
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whether to perform a myringotomy after the
patient has been anaesthetised. Therefore, we
cannot recommend the use of post-induction tympa-
nometry in a non-trial setting.

Conclusion

In our population, the proportion of dry taps at
myringotomy was 18 per cent. A pre-operative
type B tympanogram was a strong indication of
not finding a dry tap at surgery. Tympanometry
findings are frequently changed by induction of
anaesthesia in patients with a type C tympanogram,
but not so often in those with a type B tympano-
gram. The proportion of dry taps due to anaesthetic
is 6 per cent for all abnormal (i.e. non type A) tym-
panograms. Multivariate analysis showed that the
best combination of factors for predicting a dry
tap was a non type B tympanogram and a delay to
operation.
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