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Abstract

Background: Children with Down syndrome are prone to respiratory tract infections, 
due to altered humoral and cellular immunity and a different anatomy of the respiratory 
tract. Otitis media is frequently seen in children with Down syndrome.

Methods: The medical records of 204 children with Down syndrome were analysed to 
determine the frequency of otitis media and associated ear, nose and throat surgery, as 
well as hearing loss.

Results: One or more episodes of otitis media were reported in 117 out of the 204 
children (57%) examined in our study. It appeared to be especially common among the 
younger age groups. In our study group, 121 of the 204 children (59%) underwent ear, 
nose and throat surgery; of that group of 121, 90 children (74%) were operated more 
than once. Ninety-six of the 204 children (47%) underwent placement of ventilation 
tubes, with posterior otorrhea in 43 children (45%). In this study, 23% of the children 
suffered from hearing loss.

Conclusions: Otitis media and ear, nose and throat surgery are common in our group of 
children with Down syndrome. The frequency of post-tympanostomy otorrhea is high.
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Introduction 

Down syndrome (DS) is one of the most common chromosomal disorders among children, 
with an estimated prevalence of 16 per 10,000 live births in the Netherlands.1 Aside from 
mental retardation, congenital malformations of the heart and the gastro-intestinal system, 
children with DS are also prone to respiratory tract infections, such as otitis media (OM), 
tonsillitis, laryngitis, bronchitis, bronchiolitis and pneumonia. This increased frequency 
of respiratory tract infections is due to three causes: anatomical variants of the respiratory 
tract, a neurological deficit and an altered immune system.2 OM in DS may be caused 
by mid-face hypoplasia, with abnormalities between the middle ear and nasopharynx, 
where the Eustachian tubes end.3 Children with DS also have functional abnormalities 
of the upper respiratory tract: dysfunction of the Eustachian tube, resulting in middle ear 
fluid accumulation, and consequently, in chronic otitis media (COM).3,4 Manifestations of 
neurological deficits in children with DS include general hypotonia, which may decrease 
functioning of the tensor veli palatini muscles, resulting in diminished functioning of the 
Eustachian tube and, therefore, in an accumulation of fluid in the middle ear and/or COM.4 
OM is a common health problem in children with DS.3,5-10 It has been reported that, on 
average, DS children suffer prolonged periods of illness and need additional treatment more 
frequently than do children without DS to overcome the same infections.11 OM is one of the 
most common infections among children and, therefore, one of the most frequent diagnoses 
in primary – as well as in hospital – care.12 OM can occur in acute and chronic states. It is 
important to distinguish between acute otitis media (AOM), otitis media with effusion (OME) 
and chronic otitis media (COM), as they call for different therapeutic strategies.13 AOM is a 
middle ear inflammation with congestion of middle ear fluid and symptoms of upper airway 
infection. OME may or may not result from AOM when pus in the middle ear changes to 
a more serous fluid, a condition also called glue ear. COM is a chronic inflammation of the 
middle ear with otorrhea lasting at least 2 weeks and featuring spontaneous perforation 
of the ear drum, or requiring a ventilation tube. Therapeutic strategies for AOM include 
antibiotics, and in cases of recurrent AOM, adenoidectomy and insertion of ventilation tubes. 
In COM, topical antibiotics are used. One of the results of recurrent/chronic otitis media is 
conductive hearing loss, which may impede speech development. Another consequence is 
cholesteatoma.14,15 Both are more common in children with DS.

The aim of our study is to determine the frequency of OM, ear, nose and throat (ENT) surgery 
and hearing loss in children with DS.
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Materials and methods 

Since 2003, Dutch paediatricians have been required to register children with DS in a national 
database: the Dutch National Registry. We contacted the parents of 400 children with DS who 
are registered in this database for their permission to include their children in our study. We 
also asked these parents for permission to obtain medical data about their children’s health 
from their general practitioners (GP), paediatricians and ENT surgeons. We recorded the 
following data: age, gender, the results of chromosome analyses, frequency and type of OM 
as listed in the children’s medical records; ENT surgery and the occurrence of hearing loss, 
if any, from 0 to18 years of age. To conduct this study, we also obtained permission from 
the Medical Ethical Committee of the VU University Medical Center. All the data obtained 
were compiled in a database. The medical data were reviewed by three of the authors (SC, 
CB and RR). A descriptive analysis of frequencies was also performed.

Results

The parents of 212 (52%) children with DS gave us written permission to obtain a copy of 
their children’s medical files from their GPs, paediatricians and/or ENT surgeons. In total, 
162 (76%) of these children were registered as patients in the DS outpatient clinic of the 
Department of Pediatrics at the VU University Medical Center. Ultimately, we were able 
to obtain medical data for 204 of the 212 children for whom we had parental consent for 
inclusion in this study. The average age (± standard deviation) of the children in the study 
group was 11.8 (± 6.0) years; range: 3–30 years and 56% (n=115) were male. Trisomy 21 was 
found in 197 patients (97%), translocation in 4 patients (2%) and mosaic trisomy 21 in 3 
patients (1%). Of the 204 patients with DS, 117 (57%) had had one or more episodes of OM 
between 0–18 years. As shown in Table 6.1, a total of 536 episodes of OM were reported in 
this group. The frequency of otitis media is presented according to age. Of these episodes, 
31% was diagnosed by the GP, and 69% by a specialist (ENT surgeon, or paediatrician). The 
children participating in this study can be divided into the following age groups: 85 patients 
(42%) were aged 3–8; 47 patients (23%) were aged 9–12; 46 patients (22%) were aged 13–18 
and 26 patients (13%) were aged 19–33. Figure 6.1 presents the distribution of the type of 
OM per age group: OM (not otherwise specified), AOM, OME, COM and otorrhoea. Of 
the 204 children for whom we obtained medical data about ENT surgery, 121 (59 %) had 
had at least one ENT surgery sometime between early infancy and 18 years of age. In total, 
96 of the 204 children (47%) had undergone – mainly bilateral – placement of ventilation 
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Table 6.1 Frequency of otitis media according to age

Age (years)

Number of 
children with otitis 

media episodes  
≥1

Number  of  
episodes of otitis 

media

Number 
of children 

participating in 
this study

% of children 
with otitis media 

episodes ≥1

0 19 26 204 9.3
1 30 45 204 14.7
2 49 83 204 24.0
3 46 61 204 22.5
4 28 44 204 13.7
5 46 61 204 22.5
6 33 41 200 16.5
7 31 53 195 15.9
8 25 32 161 15.5
9 17 23 144 11.8
10 13 18 119 10.9
11 8 14 106 7.5
12 8 9 110 7.3
13 5 5 81 6.2
14 8 8 72 11.1
15 3 3 65 4.6
16 5 6 52 9.6
17 2 3 42 4.8
18 1 1 41 2.4

Total 536

tubes on 196 occasions. Of these 96 children, 43 (45%) developed otorrhea at least once 
within one year of undergoing treatment with ventilation tubes. In the total group of 204 
patients, we encountered 60 adenotomies in 55 children, 8 tonsillectomies in 8 children and 
38 adenotonsillectomies in 38 children. One child among the entire group of 204 (0.5%) 
had undergone surgery at age 9 because of cholesteatoma. 

In all, 47 (23%) of the 204 children were reported to have hearing loss. A variety of 
audiometric test methods were used, according to the age and developmental level of each 
individual child. Table 6.2 presents the frequency, type and severity of hearing loss in these 
patients, as well as the results of their 69 most recent hearing tests. Twenty of these 47 patients 
showed some type of moderate or severe hearing loss in the most recent hearing test. Sixteen 
of the 204 children (8%) received hearing aids, at an average age of 8 years (range 3–18 
years). The main reason for hearing aids was the presence of moderate conductive hearing 
loss or moderate to severe mixed hearing loss.
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Discussion

OM is a very common disorder in young children.16 In fact, 75% of all individuals will suffer 
at least one episode of AOM at some point in their lives, with a peak in the 6–18 month age 
group.17 In western countries, 80% of all children suffer at least one episode of AOM before 
the age of three.18 In the literature, we encountered several reports on the high frequency of 
OM, especially OME, in children with DS.5,8,9,19-21 OME is more common in DS because of 
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Figure 6.1 Distribution of the type of OM per age group from 0–18 years.

Table 6.2 Results of 69 hearing tests in 47 patients with hearing loss

Conductive 
hearing loss

Perceptive 
hearing loss

Mixed 
hearing loss

Normal hearing - light hearing loss
( 0–30 dB)

33 3 1

Moderate hearing loss 
(30–60 dB)

22 0 4

Severe hearing loss 
(>60 dB)

2 1 3
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Eustachian tube dysfunction.3,6 In our study, we observed that OM in DS is most common 
in the 1–8 age group. However, the actual numbers may be underestimated, as our study is 
based on recorded medical data and it is entirely possible that not all the episodes of OM in 
children are recognized or presented to a physician. OME can occur at all ages. Moreover, 
the number of OME cases may be underestimated since the diagnoses of OM (not other-
wise specified) probably include cases of OME. In the literature, we found several reports 
noting that tympanostomy for OME is not as effective in children with DS as it is in healthy 
children with a high frequency of tympanostomy tube otorrhea.21 For children without DS, 
tympanostomy tube otorrhea has been reported for anywhere from 26 to 83%.22-24 In our 
study, the frequency of otorrhea following the placement of ventilation tubes in children with 
DS was 45%, a figure higher than the 24% reported by Barr et al.19 This raises the question 
of whether tympanostomy for OME in children with DS is the best choice, or whether they 
might benefit more from hearing aids. 

ENT surgery was frequently reported in our study group: 59% of the children (121/204) had 
undergone ENT surgery, 74% of whom (90/121) had had more than one ENT surgery, mainly 
the insertion of ventilation tubes. This is high compared to a study in a Danish birth cohort 
of 95,095 children, in which 26% of children underwent placement of ventilation tubes.25

In our study, we encountered one child (0.5%) among our 204 DS subjects who had been 
diagnosed with cholesteatoma. This is a high percentage compared to the general paediatric 
population, in which the incidence rate of cholesteatoma is reported as 3–6 cases per 100,000 
individuals.26 This confirms the data in the literature, which suggests that children with DS 
have an increased incidence of cholesteatoma, although exact numbers are not known.27,28

In our study group, 4 children with reported moderate to severe hearing loss did not use 
hearing aids. The reason for this is unclear from the data in the medical records. This is a 
point of interest in the management of hearing loss in children with DS.

In this study, we present the frequency of OM in a large group of children with DS. OM 
is common, especially in the younger age groups, as is ENT surgery. The strength of our 
study is the large study group it examines. One weakness, however, is the lack of a control 
group and the fact that the frequency of OM may be underestimated, as physicians are not 
always consulted to confirm diagnoses of OM. Moreover, OME may be asymptomatic and, 
therefore, not registered in medical records. Future prospective case-controlled studies are 
necessary to assess the frequency of OM and hearing loss in children with DS and to evaluate 
the efficacy of intervention strategies on both the recurrence rate of OM and on hearing loss.
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Conclusions

In our study group of 204 children with DS, OM is a common disorder. Fifty-nine percent 
of the children underwent ENT surgery; of that group, 74% had been operated more than 
once. We also observed that 45% had otorrhea subsequent to ventilation tube insertion. 
Hearing loss was found in 23%.
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