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Abstract
Objective: The course and the long-term outcome of ‘refractory’ secretory otitis media (SOM), defined as
continuous SOM for more than 6 years, were studied in 52 young patients. They had during childhood
been treated for bilateral SOM on average for 12 years (range 6 to 26 years). The mean interval between
resolution of SOM and examination was 7 years.

Methods: At follow up the patients’ medical records were scrutinized with regards to transmyringeal
ventilation tubes, adenoidectomy, sequelae and complications, and a questionnaire was filled in to
document other diseases.

Results:The onset of SOM showed two peaks, one at the age of one year and one at the age of 3.5 years.
Patients whose onset of SOM was related to an episode of acute otitis media (AOM) were younger at
SOM onset than those who had no such relation. Otorrhoea and AOM episodes were more frequent
during the SOM periods, with blocked or expelled tubes, than during periods with patent tubes.
Cholesteatoma were seen in 3 per cent and perforations in 5 per cent of patients.

Conclusions: Extremely long-standing SOM does not necessarily result in myringeal perforation 
or cholesteatoma to a greater extent than that seen in patients with shorter durations of SOM. However,
at follow up one-third of the patients reported hearing impairment and a majority felt discomfort when
flying or diving.
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Introduction
Secretory otitis media (SOM) is defined as middle-ear
effusion without signs or symptoms of acute infection.
Most preschool children (57 to 91 per cent) are
reported to experience at least one episode.1–3 

Fifteen per cent of all children have uni- or bilateral
SOM more than half the time during their first 3 years
of life.4 The prevalence of SOM decreases with age;1,5

thus, at screening of school children 8 to 
13 years of age, only 1.5 per cent were found to have
SOM.6 It is well known from screening studies of
preschool populations that most cases of transient
SOM resolve spontaneously; two-thirds of the ears are
resolved within one month of detection2 and within 
6 months the effusion has undergone spontaneous
resolution in 85 to 95 per cent of the ears.2,7

A subset of children have a lower rate of
spontaneous resolution; in reports of children with
SOM for a period of one to 3 months prior to the
study only 20 per cent of the SOM are resolved
within 6 months; after 2 years 31–37 per cent and
after 4 years only 59 per cent had recovered

spontaneously from SOM.8–9 Several risk factors for
protracted SOM have been reported: previous acute
otitis media (AOM) episodes,10,11 attending day-care
centres,1,3,11–13 parental smoking,3,10,14 heredity,13,15,16

young age,14 autumn season,11 male gender,3,11 older
siblings13 and atopy.10

Protracted SOM and/or frequent tube insertions
and myringotomies are risk factors in the
development of complications and sequelae such 
as hearing impairment,17,18 retraction,8,17–19

tympanosclerosis,17–20 perforation,17,19 atrophy of 
the tympanic membrane19,20 and middle-ear
cholesteatoma.17,19 Protracted and recurrent SOM
during early childhood has been reported in some
studies to have an adverse effect on higher-order
auditory abilities and to cause delay in language,
speech and cognitive development in childhood,21,22

and also to cause behavioural problems and
deficiencies in reading ability in late childhood 
and early teens,23 although other authors have
expressed doubts about these statements.24,25

The aim of the present study was to map out the

From the Department of Otorhinolaryngology, Hospital of Östersund, Östersund, and the *Department of Otorhinolaryngology,
Head and Neck Surgery, Lund University Hospital, Lund, Sweden.
Accepted for publication: 9 December 2004.

https://doi.org/10.1258/0022215053420059 Published online by Cambridge University Press

https://doi.org/10.1258/0022215053420059


clinical course and the long-term outcome, sequelae
and complications of refractory SOM in a group of
patients who had been treated in accordance with
the policy at the time and clinically examined every
3 to 6 months.

Subjects and methods
Definitions
Secretory otitis media was defined as effusion in the
middle-ear space in the absence of signs and
symptoms of an acute infection.

Refractory SOM was in the present study defined
as middle-ear effusion persisting continuously for at
least 6 years, interrupted only by treatment with
transmyringeal ventilation tubes.

Acute otitis media was defined as an acute episode
of earache in a child with red bulging eardrum(s),
occasionally febrile and with signs of upper
respiratory tract infection. More than 70 per cent 
of the AOM episodes were diagnosed 
otomicroscopically by an ENT specialist.

The duration of SOM was calculated using (1) the
total time between two visits if SOM (or inserted
ventilation tubes) was present at both visits, and 
(2) the midpoint between visits if SOM recurred or had
resolved.The tube functioning time was calculated using
(1) the total time between two visits if the tube was
present and patent at both visits, and (2) the midpoint
between visits if the tube protruded or was occluded.

Subjects
One of the authors (OK) noted that some of his child
patients suffered a protracted course of SOM.
During the 1980s he subsequently listed all patients
with long-standing SOM. Out of the listed patients,
treated during 1967 to 1999, 56 fulfilled our criteria
for refractory SOM. Two patients were excluded
because they had siblings in the group and two
declined to participate in the study.

Fifty-two former patients, 22 women, with a mean
age of 21 years (range 16 to 36 years), and 30 men,
with a mean age of 22 years (range 15 to 34 years)
filled in a questionnaire and gave permission for their
medical records to be examined. The follow-up study
took place 10 to 33 years after the initial
myringotomy and/or tube insertion. All the patients
had had documented bilateral middle-ear effusion,
diagnosed by otomicroscopic, tympanometric and
audiometric examinations. They had all been treated

several times with myringotomy as well as with
insertion of transmyringeal ventilation tubes. During
the SOM period(s) the ears were regularly examined
at 3- to 6-month intervals, mainly by the same ENT
specialist (OK), at the ENT clinic at the University
Hospital, Lund, Sweden. Some of the patients
recovered from SOM and then had a relapse, but
exhibited at least one period of SOM exceeding 6
years.At follow up none of the patients was receiving
any further treatment for SOM.

Methods
The patients were asked to fill in a questionnaire
regarding their former and present state of health
and any discomfort in their ears or hearing disorders.
The patients, or when appropriate their parents,
signed an informed consent form to participate in
the study. The medical records from the ENT clinic,
other hospital clinics and from the health-care
centres were retrospectively scrutinized. For every
visit, the examination findings regarding the ears
and/or surgery were noted, as well as complications,
other illness or allergy.

Statistical methods
Significance was tested using non-parametric tests as
described by Siegel since many of the variables in the
present study proved to have distributions deviating
significantly from those of normal distributions,
as shown by the Kolmogorov–Smirnov test.
Independent samples were tested (two-tailed tests)
with Spearman’s rank correlation test, the
Mann–Whitney U test, Fisher’s exact probability test
or the chi-square test with correction for continuity.

The study was approved by the Ethics Committee
of the Medical Faculty of Lund University, Sweden.

Results
The 52 patients previously had suffered from bilateral
refractory SOM for a period of 6 to 26 years (mean 12
years) and the mean interval from the resolution of
SOM to follow up was 7 years (range one to 15 years).
The patients had had a mean of 78 visits to the ENT
department (range 38 to 228 visits) (Table I). Sixty-
five per cent of the patients had parents or siblings
with middle-ear disease.

Age at onset
The mean age at SOM debut was 2.6 years (range
half to 9 years). Two peaks of onset were observed,
one at the age of one year and another at the age of
3.5 years (Figure 1). In 65 per cent of the cases an
episode of AOM was associated with the onset of
refractory SOM, whereas in the other 35 per cent no
such episode was observed. The patients with AOM-
associated SOM were younger at SOM onset, mean
1.9 years (range 0.5 to 8.9 years), than those with no
AOM relation, mean age 3.7 years (range 0.8 to 8.5
years) (p < 0.001). No difference in age at the onset of
SOM was observed between the sexes. No correlation
was found between age at SOM onset and duration 
of SOM.
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TABLE I
DATA ON 52 SUBJECTS WITH REFRACTORY SOM

Men Women Mean 
(range)

(n = 30) (n = 22) (n = 52)

Age at follow-up (years) 21 20 20 (15–36)
SOM duration (years) 12 12 12 (6–26)
Tube insertions (n/child) 14 13 14 (3–29)
Myringotomies (n/child) 4 3 4 (0–13)
AOM episodes (n/child) 14 16 15 (5–30)
ENT doctor visits (n/child) 76 82 78 (38–228)

Mean values are shown.
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Tubes
In the 104 ears of the SOM patients 697 tube
insertions had been performed, a mean of seven
tubulations in each ear. Myringotomy without tube
insertion (n = 213) was performed once, or repeatedly,
without lasting improvement in 62 per cent of the ears
before the first tubulation. Eight of the 104 ears
(8 per cent) had had tubes inserted once or twice, 38
ears (36 per cent) three to five times, 28 ears 
(27 per cent) six to eight times, 13 ears (12 per cent)
nine to 11 times, 10 ears (10 per cent) 12 to 14 times
and in four ears (4 per cent) 15 or more tubes had
been inserted (Figure 2).The highest number of tube
insertions was 20. Three ears (3 per cent) in three
individuals were treated with repeated myringotomy
without any tube insertion. On average, the patients
had patent tubes 5.2 years in the left ears and 
4.8 years in the right ears (44 and 40 per cent of the
total SOM time, respectively).

Two kinds of tubes were used, a short-term tube
(Shepard and similar) and a long-term tube (the 
T-tube). When T-tubes were inserted, the ears had
previously been ventilated on at least one occasion by
short-term tubes. Only in one patient were 
T-tubes inserted before the age of 4 years. The 
590 short-term tubes were ventilating, on average,
5.5 months (0.5 to 46 months). No difference was seen

between the sexes. Eighteen short-term tubes 
(3 per cent) were actively extracted; the others 
(97 per cent) were expelled spontaneously. The mean
ventilation time of the 107 T-tubes was 22 months
(range one to 96 months). Seventy-one T-tubes 
(66 per cent) were expelled spontaneously after a
mean of 18 months, and 36 T-tubes (33 per cent) had to
be extracted after a mean of 33 months.Table II shows
the number of tubes removed and the indications for
removal. Of the 27 ears from which patent tubes were
extracted when SOM was presumed to have healed,
14 ears were retubulated later. No tube displacement
into the middle ear was observed.

Complications and sequelae
Three patients had long-lasting perforations during
the SOM period, all of them after insertion of 
T-tubes; one healed spontaneously and the others
were corrected surgically. Another three
asymptomatic perforations were found at follow up
in patients who were otomicroscopically examined
before a hearing examination (in 34 out of the 52).26

One of these three patients had earlier had
myringoplasty twice with temporary healing. No
observations or complaints of otorrhoea were
reported in the questionnaires.Two of the 52 patients
underwent surgery due to cholesteatoma, one
bilaterally and the other on the left ear. One of them
had undergone repeated treatment with T-tubes, the
other one with short-term tubes. Another man
underwent surgical exploration due to suspicion of
cholesteatoma, which, however, was not found.

Acute otitis media and otorrhoea
The patients had a mean of eight episodes of
purulent AOM and otorrhoea in the right ear 
(range one to 22) and nine episodes in the left ear
(range one to 28). During the SOM periods 617
AOM episodes occurred, 225 of the episodes 
(36 per cent) as otorrhoea with a patent tube in
place. The mean age at the first AOM episode was 
23 months (range 2 to 94 months).

Otorrhoea episodes were more frequent in
springtime (Figure 3). Transient otorrhoea, within
one week post-operatively, was documented in 
3.3 per cent of tubulations. In all, the 225 episodes of
otorrhoea were found in 24 per cent of the tubes
(136 episodes with short-term tubes and 89 episodes
with T-tubes), with means of one episode of
otorrhoea in 24 months with short-term tubes and
one episode in 26 months with T-tubes. Seventy-nine
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FIG. 1
Age at onset in 52 children with refractory SOM for at least

6 years.

FIG. 2
Number of tube insertions in 104 ears with SOM.

TABLE II
INDICATIONS FOR TUBE EXTRACTION

Short-term tubes (n) T-tubes (n)

Otorrhoea 13 (72%) 6 (16%)
Granulations 1 (6%) 2 (6%)
Blocked tube 2 (11%) 2 (6%)
Poor hearing 0 (0%) 1 (3%)
Presumed healed 2 (11%) 25 (69%)
Total 18 (100%) 36 (100%)0
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of the 104 ears (76 per cent) in the SOM patients
exhibited otorrhoea at least once. One of the
patients who had never had any otorrhoea was later
operated on for bilateral cholesteatoma.

During the SOM periods without tubes or with 
a blocked tube there were significantly more
AOM/otorrhoea episodes (mean 1.1 episodes per
year) than during the SOM periods with a patent tube
in place (mean 0.5 episodes per year) (p < 0.001).

Adenoidectomy
Almost half [24/52 (46 per cent)] of the patients were
treated with adenoidectomy at a mean age of 
5 years (range 1.5 to 14.5 years). Two children
underwent surgery more than once; one had three
operations, the other two operations. No differences
were seen in the duration of SOM between those
who had undergone adenoidectomy and those who
had not. The adenoidectomized group exhibited
more myringotomies and tubulations (means of 10 in
the right ear and 11 in the left ear) than did the group
that had not been adenoidectomized (means of
seven in the right ear and eight in the left ear)
(findings not significant in the right ears and 
p < 0.05 in the left ears).

Allergy and other illness
Nineteen per cent (10/52) of the subjects suffered
from allergic manifestations or bronchial asthma,
in childhood or later in life. One child had
Henoch–Schönlein purpura, another had parotitis
with viral meningitis and meningoencephalitis (but
no AOM at the same time), another one was
operated on due to an ovarian cyst, and yet another
had a cataract. No other chronic diseases were
reported in the group.

Persisting discomfort
At follow up, 83 per cent (43/52) of the patients
reported that they had some kind of discomfort in

their ears. Thirty-one per cent (16/52) considered
themselves as having poor hearing and 55 per cent
(26/47) of those who had had experience of air travel
at the time of the questionnaire had complaints;
most common were earache or pain, difficulty in
pressure equilibration, and blocking of the ears,
which in some cases persisted for several days.
Thirty-eight per cent (20/52) avoided diving, partially
or completely, because of severe pain in their ears or
because of difficulty in compensating the pressure
difference in the middle ear.

Discussion
This retrospective study addressed patients with
extremely long-standing ‘refractory’ SOM. The
patients with AOM-related onset of SOM showed an
earlier onset of disease than did those without such a
relation. The SOM patients had more AOM or
otorrhoea episodes during the SOM periods with
blocked or expelled tubes than during periods with
patent tubes. Although these patients had had
refractory SOM they did not show tympanic
membrane perforation or cholesteatoma to a high
degree. One-third of the patients with persistent
SOM for many years at follow up reported hearing
impairment, and the majority also had ear problems
when flying and diving.

We do not claim that this is a representative 
SOM population. Instead this is a study of 
52 patients treated for bilateral SOM of extremely
long duration. We contacted all patients who were
listed and who fulfilled our criteria of refractory
SOM, but of course we cannot be sure that no
patients were missed from the list. The strength of
this paper is that the patients were seen mostly by
the same ENT specialist, the population in the area
was stable, with little immigration, and the health
record of every one of the patients was available and
up-to-date. We have found no documentation in the
literature of patients with refractory SOM over such
a long period. In a British report on patients with
bilateral SOM, 5 to 28 per cent of the ears still
showed signs of SOM 10 years after the first
myringotomy or tube insertion, but some of these
patients had had effusion-free periods between the
SOM periods.9

Persistent SOM often follows an episode of
purulent AOM in the youngest children,10,11 but may
also arise without any known history of AOM.4 The
two prevalence peaks reported in other studies1,27,28

are in accordance with the two onset peaks observed
in our findings; we could relate the first peak to
AOM-related onset and the second to non-AOM-
related onset of SOM.

Otorrhoea was noted at least once in 76 per cent
of the ears, which is far more than the 17 per cent
reported in a meta-analysis of tube treatment
sequelae,29 and the number of tubes requiring
extraction due to otorrhoea was 3 per cent in our
study, compared with 4 per cent in the meta-analysis.
Our patients had tubes for long periods, which is
probably the reason for the higher frequency of
otorrhoea. However, there were fewer AOM and
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FIG. 3
The seasonal distribution of otorrhoea in patients with patent

tubes.
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otorrhoea episodes during periods with patent tubes
than during periods without a tube or with a blocked
tube. In the meta-analysis29 more otorrhoea
episodes, perforations and cholesteatomata were
observed with T-tubes than with short-term tubes.
Our findings showed an increase in the number of
perforations only. We certainly found more episodes
of otorrhoea per T-tube, but when this was related to
the duration of the tubulations no differences were
seen between the short-term tubes and the T-tubes.
The number of cholesteatomata was not high
enough to evaluate differences between different
types of tubes. The duration of transmyringeal tube
patency seemed to be on a par with other reports.30

More than two-thirds of the T-tubes extracted were
in ears presumed to have healed. In this group of
patients with a history of extremely long-standing
SOM it is not surprising that more than half of the
ears required retubulation.

On the one hand, tubes have not been proved
beneficial in preventing complications arising from
SOM in the middle ear31 but, on the other hand,
there were no more complications (perforations or
cholesteatomata) in our SOM group than in SOM
patients with fewer tube insertions. Thus, in a group
of Finnish patients with protracted SOM who were
re-examined on average 8 years after first tube
insertion, with a mean of two tube insertions per ear,
perforations or cholesteatomata were seen in 10 per
cent of the ears,19 and in a study on long-term follow
up of an unselected group of SOM patients, with a
mean of one tube insertion, 3 per cent was reported
to have perforations and 3 per cent to have
cholesteatoma 10 to 14 years after their first
tubulation.17

The majority of our SOM patients reported in the
questionnaire that they experienced ear discomfort
when flying and/or diving. This information is
difficult to evaluate as we do not have similar data
from a normal healthy population, in which a certain
percentage may also experience ear discomfort when
they fly or dive. However, it may reflect the fact that
many of the SOM patients have difficulties in
pressure regulation of the middle ear due to poor
active function of the Eustachian tube. The active
tubal function was tested in a subgroup of our SOM
population; 57 per cent had poor active tubal
function,32 compared with 7 to 10 per cent in a
normal adult population.33,34

More than a third of the SOM patients had self-
reported hearing impairment. Studies carried out by
other authors have shown high reliability of self-
reported hearing impairment.35 The majority of the
patients had parents or siblings with middle-ear
disease, an observation which is in accordance with
the theory of a genetic influence on the development
of SOM.13,15,16

The results of this retrospective study of patients
with refractory SOM show that, with meticulous
follow up and treatment with myringotomy and tube
insertions when appropriate, extremely long-
standing SOM does not result in myringeal
perforation or cholesteatoma to a greater extent
than that seen in patients with shorter durations of

SOM. However, the majority still experienced
discomfort in their ears, and almost one-third
reported impaired hearing.

Acknowledgements

The authors are grateful to all the patients who
participated in this study. The study was supported
by grants from the FoU, the county council of
Jämtland, Sweden.

References

1 Tos M. Epidemiology and natural history of secretory
otitis. Am J Otol 1984;5:459–62

2 Casselbrant ML, Brostoff LM, Cantekin EI, Flaherty MR,
Doyle WJ, Bluestone CD, et al. Otitis media with effusion
in preschool children. Laryngoscope 1985;95:428–36

3 Paradise JL, Rockette HE, Colborn DK, Bernard BS,
Smith CG, Kurs-Lasky M, et al. Otitis media in 2253
Pittsburgh-area infants: prevalence and risk factors during
the first two years of life. Pediatrics 1997;99:318–33

4 Hogan SC, Stratford KJ, Moore DR. Duration and
recurrence of otitis media with effusion in children from
birth to 3 years: prospective study using monthly otoscopy
and tympanometry. BMJ 1997;314:350–3

5 Midgley EJ, Dewey C, Pryce K, Maw AR and ALSPAC
Study Team. The frequency of otitis media with effusion in
British pre-school children: a guide for treatment. Clin
Otolaryngol 2000;25:485–91

6 Cohen D,Tamir D.The prevalence in middle ear pathologies
in Jerusalem school children. Am J Otol 1989;10:456–9

7 Zielhuis GA, Straatman H, Rach GH, van den Broek P.
Analysis and presentation of data on the natural course of
otitis media with effusion in children. Int J Epidemiol
1990;19:1037–44

8 Leiberman A, Bartal N. Untreated persistent middle ear
effusion. J Laryngol Otol 1986;100:875–8

9 Maw AR, Bawden R. The long term outcome of secretory
otitis media in children and the effects of surgical
treatment: a ten year study. Acta Otorhinolaryngol Belg
1994;48:317–24

• Subjects who had previously suffered from
‘refractory’ SOM for many years during
childhood were retrospectively studied

• Patients with AOM-associated SOM onset
were younger at SOM onset than those
without AOM relation

• AOM and otorrhoea were not more frequent
in association with T-tubes than short-term
tubes and were less frequent during periods
with a patent tube in place

• Cholesteatoma and perforation were not
more common in subjects with refractory
SOM than in subjects with shorter SOM
duration

• The majority reported ear discomfort when
flying or diving, and over 30 per cent
considered themselves as having poor hearing
at follow up

117‘REFRACTORY’ SECRETORY OTITIS MEDIA

https://doi.org/10.1258/0022215053420059 Published online by Cambridge University Press

https://doi.org/10.1258/0022215053420059


10 Kraemer MJ, Richardson MA, Weiss NS, Furukawa CT,
Shapiro GG, Pierson WE, et al. Risk factors for persistent
middle ear effusions. Otitis media, catarrh, cigarette smoke
exposure, and atopy. JAMA 1983;249:1022–5

11 Ahlo O-P, Oja H, Koivu M, Sorri M. Risk factors for
chronic otitis media with effusion in infancy – each acute
otitis media episode induces a high but transient risk. Arch
Otolaryngol Head Neck Surg 1995;121:839–43

12 Daly K, Giebink GS, Le CT, Lindgren B, Batalden PB,
Anderson RS, et al. Determining risk for chronic otitis
media with effusion. Pediatr Infect Dis J 1988;7:471–5

13 Rovers MM, Zielhuis GA, Straatman H, Ingels K, van der
Wilt GJ, van den Broek P. Prognostic factors for persistent
otitis media with effusion in infants. Arch Otolaryngol
Head Neck Surg 1999;125:1203–7

14 Maw R, Bawden R. Factors affecting the resolution of
otitis media with effusion in children. Clin Otolaryngol
1994;19:125–30

15 Rockley TJ,Rhys Evans PH.Secretory otitis media – evidence
for an inherited aetiology. J Laryngol Otol 1986;100:389–93

16 Casselbrant ML, Mandel EM, Fall PA, Rockette HE, Kurs-
Lasky M, Bluestone CD, et al. The heritability of otitis
media. A twin and triplet study. JAMA 1999;282:2125–30

17 Ben-Ami M, Rosen G, Shlezinger T, Konack S, Ben-Ami
M. Otitis media with effusion – complications after
treatment. J Laryngol Otol 1983;97:1091–4

18 Riley DN, Herberger S, McBride G, Law K. Myringotomy
and ventilation tube insertion: a ten year follow-up. J
Laryngol Otol 1997;111:257–61

19 Karma P, Sipilä M, Kokko E. Long-term results of
tympanostomy treatment in chronic secretory otitis media.
Acta Otolaryngol 1982;(suppl 386):163–5

20 Bonding P, Tos M. Grommets versus paracentesis in
secretory otitis media. Am J Otol 1985;6:455–60

21 Teele DW, Klein JO, Chase C, Menyuk P, Rosner BA. Otitis
media in infancy and intellectual ability, school achievement,
speech, and language at age 7 years. Greater Boston Otitis
Media Study Group. J Infect Dis 1990;162:685–94

22 Ruben RJ. Persistency of an effect: otitis media during the
first year of life with nine years follow-up. Int J Pediatr
Otorhinolaryngol 1999;49(suppl 1):S115–18

23 Bennet KE, Haggard MP, Silva PA, Stewart IA. Behaviour
and developmental effects of otitis media with effusion
into the teens. Arch Dis Child 2001;85:91–5

24 Feldman HM, Dollaghan CA, Campbell TF, Colborn DK,
Kurs-Lasky M, Janosky JE, et al. Parent-reported language
and communication skills at one and two years of age in
relation to otitis media in the first two years of life.
Pediatrics 1999;104:e52

25 Augustsson I, Engstrand I. Otitis media and academic
achievements. Int J Pediatr Otorhinolarygol 2001;57:31–40

26 Ryding M, Conradsson K, While P, Kalm O. Hearing loss
after ‘refractory’ secretory otitis media. Acta
Otolaryngologica 2005 (in press)

27 Birch L, Elbrönd O. Prospective epidemiologic study of
secretory otitis media in children not attending
kindergarten. A prevalence study. Int J Pediatr
Otorhinolarygol 1986;11:191–7

28 Sadé J, Russo E, Fuchs C, Cohen D. Is secretory otitis
media a single disease entity? Ann Otol Rhinol Laryngol
2003;112:342–7

29 Kay DJ, Nelson M, Rosenfeld RM. Meta-analysis 
of tympanostomy tube sequelae. Otolaryngol Head Neck 
Surg 2001;124:374–80

30 Draf W, Schulz P. Insertion of ventilation tubes into the
middle ear: results and complications.A seven-year review.
Ann Otol Rhinol Laryngol 1980;89(suppl 68):303–7

31 Schilder AGM, Hak E, Straatman H, Zielhuis GA, van
Bon WHJ, van den Broek P. Long-term effects of
ventilation tubes for persistent otitis media with effusion
in children. Clin Otolaryngol 1997;22:423–9

32 Ryding M, White P, Kalm O. Eustachian tube function and
tympanic membrane findings after chronic secretory otitis
media. Int J Pediatr Otorhinolaryngol 2004;68:197–204

33 Elner Å, Ingelstedt S, Ivarsson A. The normal function of
the eustachian tube.A study of 102 cases. Acta Otolaryngol
(Stockh) 1971;72:320–8

34 Bylander A, Ivarsson A, Tjernstrom O. Eustachian tube
function in normal children and adults. Acta Otolaryngol
(Stockh) 1981;92:481–91

35 Nondahl DM, Cruickshanks KJ,Wiley TL,Tweed TS, Klein
R, Klein BEK. Accuracy of self-reported hearing loss.
Audiology 1998;37:295–301

Address for correspondence:
Dr M Ryding,
Department of Otorhinolaryngology,
Hospital of Östersund,
SE-83183 Östersund, Sweden.

Fax: +46 63 154 534
E-mail: marie.ryding@jll.se

Dr M Ryding takes responsibility for the integrity of the
content of the paper.
Competing interests: None declared

118 M RYDING, P WHITE, O KALM

https://doi.org/10.1258/0022215053420059 Published online by Cambridge University Press

https://doi.org/10.1258/0022215053420059

