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a b s t r a c t

Background: Grommet insertion is a common procedure in children. A lengthy otolaryngology follow-up
can have an adverse impact on clinic waiting times, new patient appointment availability, and pecuniary
disadvantage for the hospital.
Objective of review: To consolidate research and opinion concerning follow-up care following grommet
insertion in a pediatric population.
Search strategy: The literature between January 1990 and September 2015 was searched on MEDLINE
(Ovid), Google Scholar, PubMed and Web of Science databases.
Results: Guidelines and consensus of opinion from the United States advocate that an initial post-
operative review should take place within 4 weeks, and subsequent appointments every 6 months
until grommet extrusion. Recent audit reports from the United Kingdom have shown that some groups
arrange their first post-operative review at 3 months, and subsequent appointments vary considerably
from no further follow-up to up to 24 months. Up to 75% of follow-up appointments were scheduled
despite normal audiometry and clinical findings after grommet insertion, suggesting a large cohort of
patients may undergo unnecessary specialist clinic reviews. General practioners (GP), audiologists or
specialist nurses are potential alternative providers of regular reviews to ensure normal hearing
thresholds and an adequate tympanic membrane healing course.
Conclusion: Follow-up schedules are largely driven by consensus of opinion. A significant number of
follow-up appointments in otolaryngology clinic appear to be redundant. Recently attention has been
drawn to earlier discharge from otolaryngology clinic with subsequent follow-up in less resource and
cost intensive clinics coordinated by GPs, audiologist or nurses, which may help alleviate some outpa-
tient workload on acute hospital trusts.

© 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Grommet insertion is one of the most common surgical pro-
cedures in children. In the United States of America (US), approxi-
mately 700,000 children [1], and in England over 30,000 children
undergo the procedure each year [2]. A high success rate of 69e93%
for treatment with grommets is reported [3]. Grommets tend to
spontaneously extrude after 6e18 months [3].

Post-operative follow-up care is required to assess tube func-
tion, correction of hearing loss, diagnose and treat persisting otitis

media, andmanage complications that may ensue. There are awide
range of clinical sequelae following grommet insertion [4], listed in
Table 1. A proportion of patients will continue to have problems
following grommet insertion. In one study of children aged under
16 months, 33.7% of patients at 5 years had recurrent or chronic
middle ear disease [5]. Another study followed up children aged
under 10 years over a 10-year period following grommet insertion
and found that 17% were still under scheduled otolaryngology
follow-up due to residual complications [6]. The rate of repeat
grommet insertions varies from 19.9% [7] to 45% of children [6].
This is evidence to suggest that a significant subset of patients will
require ongoing follow-up care under otolaryngology specialists.

Although otolaryngology follow-up is warranted in some pa-
tients, others will have an uneventful follow-up course. This was
demonstrated by Haque et al. who identified that 75% of children
followed up in otolaryngology clinic over two years did not require
any intervention [8]. This translated to a large proportion of
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appointments slots (62.8% out of 433) that did not lead to any
intervention. This group found that only 6.6% of 181 patients
required hospital based treatment for a complication, and their
opinion was that the remaining 18.2% of patients that had com-
plications could have been managed within primary care. Patients
who required hospital management occupied only 10.9% of 433
appointment slots. This supports the need for a higher level of
surveillance from otolaryngologists for a relatively small but sig-
nificant population. However these figures do not support repeated
follow-up by otolaryngologists for the majority of patients.

The large number of potentially avoidable consultant-led
otolaryngology clinic appointments may have significant resource
and financial implications. This includes lengthened waiting times
for new clinic patients. The English National Health Service (NHS)
outpatient tariff for consultant-led otolaryngology clinic for a new
patient is £106, and £65 for follow-ups [9]. Follow-up by the sur-
geon after performing a grommet operation is important and
should continue, however a shorter otolaryngology follow-up
schedule may help to alleviate pressures on new patient clinic
waiting times and financial strain on acute hospital trusts. In this
reviewwe discuss the options for delivery of follow-up care by non-
otolaryngologists to evaluate whether this is a feasible, safe and
effective method of managing resources and local services.

The primary aim of this review was to determine from the
medical literature the recommendations and evidence base for
timing and length of otolaryngology follow-up care following
grommet insertion. To the authors' knowledge, this is the first re-
view of its kind.

2. Materials and methods

The literature on MEDLINE (Ovid), Google Scholar, PubMed and
Web of Science databases was searched. Inclusion criteria were
human studies on follow-up care after grommet insertion for otitis
media with effusion or recurrent acute otitis media in children
under the age of 18. Exclusion criteria included children with un-
derlying pathological predisposition to Eustachian tube dysfunc-
tion, including craniofacial abnormalities such as cleft palate and
Down's syndrome, as these patients would require more vigorous
follow-up and would skew the results. The keywords used in the
MEDLINE search were ‘grommet’, ‘ventilation tube’, ‘myringotomy’,
‘tympanostomy’, combined with ‘follow up’ and ‘surveillance’. The
search was limited to studies from January 1990 to September 2015
and included all languages. Related articles in PubMed and refer-
ence lists within articles were also used to identify relevant articles.

Articles were screened by title and abstract, and selected articles
were obtained and summarized. The evidence was graded using
the Oxford (UK) Center for Evidence Based Medicine (CEBM) Levels
of Evidence [10].

3. Results

The MEDLINE search result returned 795 articles. After
screening of titles and abstracts 12 studies were included in our
review and two were excluded. An additional three articles were
identified through other search strategies described in methods.

3.1. Guidelines and consensus opinion

Isaacson and Rosenfeld devised clinical guidelines on grommet
surveillance in 1996 in the US [11]. They recommended that oto-
laryngologists should perform the first post-operative follow-up
review within 2e4 weeks, and further routine visits every 4e6
months until 6e12 months following grommet extrusion. These
recommendations were used in the American Academy of Pediat-
rics (AAP) guidelines published in 2002 [12]. The American Acad-
emy of Otolaryngology - Head and Neck Surgery Foundation (AAO-
HNS) published clinical guidelines more recently in 2013, and
included a sample education sheet for parents [13], again repeating
the original guidance from Isaacson and Rosenfeld [11].

3.2. Audit reports

In 2007 Spielmann et al. identified from a sample of 50 children
that their median post-operative follow-up period was 3 months
(ranging from 1 to 7 months) [14]. The mean number of appoint-
ments per child was 3.12. The United Kingdom (UK) researchers
implemented a policy of a single post-operative follow-up
appointment at 3 months for pure tone audiogram, and discharge
from otolaryngology clinic unless clinical and audiometric findings
were abnormal. This policy reduced the mean number of ap-
pointments per child to 1.83 (n ¼ 84).

In 2012 another UK-based group Haque et al. reported that the
majority of appointments within their department were given at 6
months, but therewas wide variation in timing ranging fromweeks
to 24 months [8]. The researchers recommended that the first
follow-up appointment should take place at 3 months, matching
the practice described by Spielmann et al. [14]. Another group of UK
otolaryngologists also supported the timing for the first post-
operative review should be 3 months [15].

3.3. Empirical investigation

Wallace and Newbegin evaluated patients that were reviewed at
1 week and 4 weeks, and demonstrated that there was no signifi-
cant difference in complication rate or frequency of visits to general
practioners (GP) outside of planned follow-up [16]. Therefore
follow-up shorter than 4 weeks provided no additional benefit.

4. Discussion

Otitis mediawith effusion (OME) is a common condition of early
childhood with a prevalence of 20%. Up to 80% of children are
affected before the age of 10 years [2]. The UK National Institute for
Health and Care Excellence (NICE) recommends bilateral grommet
insertion for children with OME with persistent hearing loss over 3
months, or if hearing loss has a significant impact on a child's
developmental, social or educational status [17].

Acute otitis media (AOM) affects most children at least once by
the age of three years, and by the age of 6 years nearly 40% have

Table 1
Kay et al. meta-analysis data of incidence of grommet sequalae.

Grommet sequelae Incidence

Transient otorrhoea
Early 16%
Late 26%

Recurrent otorrhoea 7.4%
Chronic otorrhoea 3.8%
Obstruction 7%
Granulation tissue 5%
Premature extrusion 3.9%
Medial displacement 0.5%
Tympanosclerosis 32%
Focal atrophy 25%
Retraction pocket 3.1%
Cholesteatoma 0.7%
Perforation
Short-term tubes 2.2%
Long-term tubes 16.6
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