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Introduction

Grommets or ventilation tube insertion are common 
surgical procedures completed in paediatric otolaryngology. 
Most cases are completed in children due to recurrent 
acute otitis media (AOM) or otitis media with effusion 
(OME). Children aged one to three are at particular risk 
of developing OME with a prevalence of 10–30% and 

generally reducing after the age of seven. By the age of 
four, up to 80% of children have had OME (1). Patients 
with Trisomy 21 or cleft palate are at particular risk and 
generally receive multidisciplinary team input (2). 

While painless, OME is the most common cause of 
acquired hearing loss in children with direct impacts on 
hearing and speech development. The impact of effusion 
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on hearing is variable but can reach up to 50 dB conductive  
loss (1). In New Zealand, children with OME are either 
referred by general practitioners (GP) or through the B4 
School Checks. The B4 School Checks are part of the 
Well Child Tamariki Ora programme established in 2008. 
The check aims to identify any health, developmental or 
behavioural problems in four-year-old children nationwide 
(3,4). Part of the check includes an audiometry and 
tympanometry with children demonstrating persisting 
OME or type B tympanograms being referred. 

OME in itself typically does not cause any harm. Despite 
the high incidence, many children experience OME 
transiently and do not have any noticeable symptoms. Most 
cases of OME persist for 6 to 10 weeks with 56% of cases 
spontaneous resolve within 3 months (5). The optimal 
time for treatment has been debated and internationally 
guidelines vary (5-7). 

There is general consensus that patients who have 
bilateral OME, persisting greater than 3 months and 
have associated hearing loss are suitable candidates for 
surgery (2). The challenge with the current health system 
is the significant interval between being wait-listed and 
the surgery. The Ministry of Health (MoH) targets a 
4 months wait-list duration in New Zealand. There is 
evidence that between three and six months, 56–72% of 
children with OME demonstrate spontaneous resolution. 
Taking into account the wait list criteria which require 
children to demonstrate OME present for greater than  
3 months, the actual wait time may be up to nine months. 
At 9 months, 81% of patients show spontaneous resolution 
of OME (8).

Data released from the New Zealand Health Quality and 
Safety Commission suggest that nationally in the decade 
from 2009 to 2018, grommet insertion rates in children (age 
0–14 years) have steadily reduced by 26.4%. In contrast, 
Waikato District Health Board have seen a gradual 33% 
increase of grommet insertion from 2010 to 2018 and 
has one of the highest insertion rates in the country. The 
national rate of grommet insertion at 2018 is 5.3 per 1,000 
while Waikato is at 8.0 per 1,000 (9).

Patients who receive a myringotomy for OME and are 
not found to have fluid are designated as having “dry taps”. 
The reported rate in literature varies significantly from 0% 
to 34% (10-12). This is likely to be a reflection of different 
health models and guidelines between otolaryngology 
departments. 

The aim of this study is to review the incidence of “dry 
taps” at Waikato Hospital. Our study also aims to both 

compare and contribute to existing literature to allow 
determination of optimal timing and best practice for the 
surgical management of OME (13,14). 

Methods

Data collection for this retrospective study was completed 
at Waikato Hospital, Hamilton, New Zealand. All patients 
who receive any surgical procedure at Waikato Hospital will 
have associated procedure coding inserted into the theatre 
database. 

The inclusion criteria are all patients who received a 
grommet or ventilation tube insertion, aged under 15 on the 
day of surgery and over a 12-month period from September 
2019 to September 2020. 

The internal hospital Concerto network was used for 
review of the patients’ clinic letters and operation notes. 
Patients who were wait-listed only for OME were included 
for further analysis. Excluded cases include AOM, cleft palate 
and Trisomy 21 patients. Patients who received a subannular 
T-tube for retraction of tympanic membrane and those 
without clinical documentation were also excluded. 

Demographics including the patients age, gender 
and ethnicity were recorded. The date of the outpatient 
appointment on which the patient was placed onto the 
waiting list and date of surgery were both recorded. The 
operation note and discharge summary were reviewed for 
intra-operative findings. 

Patients were considered to have a dry tap only when no 
fluid is found in both ears following myringotomy. Analysis 
was completed for variables including ethnicity, season, 
waiting list duration and age. Data analysis was completed 
through SPSS Software (Version 26.0; IBM). Descriptive 
frequency analysis was performed for patient demographics. 
Crosstabs and Chi-squared tests were used to compare 
categorical variables. Mean differences were compared 
through independent sample t-tests and one way analysis 
of variance (ANOVA) with post hoc Tukey’s. Statistical 
significance was taken at P<0.05. 

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This retrospective 
study was deemed outside the scope for ethical review and 
registered with the Clinical Audit Support Unit (#4157). 
Individual consent for this retrospective analysis was waived.

Results

A total of 460 cases were identified in the initial search 
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completed by the Department of Otolaryngology. Two 
hundred and ninety-two children fulfilled inclusion criteria 
and were included in the study (Figure 1); 56.8% were male 
and 43.2% female. New Zealand European (NZ European) 
were the most frequent ethnic group making up 53.4% 
with 33.6% Māori. The mean age of the cohort was 5 years  
(Table 1).

One hundred and ten patients (37.7%) had bilateral dry 
taps following during surgery following myringotomies. 
Fifty-five patients (18.8%) were found to have unilateral 
effusion at the time of surgery. There were no statistical 
significance identified between ethnic groups for rate of 
dry taps; 32.7% and 39.7% dry tap rates were identified for 
Māori and NZ European respectively (P=0.25) (Table 2). 
No significant difference in dry tap rate was found between 
summer and winter months. 

The average duration patients spent on the waiting 
list was 153.1 days. No significant difference was found 
between Māori and NZ European. Patients who had intra-
operative dry taps spent a significantly longer period on the 
waiting list than those found to have persisting OME (163.4 
vs. 146.8 days, P=0.02) (Figure 2). Patients who received 
their surgery within 4 months had a dry tap rate of 26.0% 
compared to 41.6% for those on the waiting list greater 
than 4 months (P=0.02) (Figure 3). 

Patients aged 5 and over demonstrated a higher occurrence 
of dry tap compared to children 4 and under, although this did 
not reach statistical significance (41.7% vs. 33.1%, P=0.13). 

One hundred and seventeen (40.1%) of the 292 children 
were age 5 or over and were on the waiting list over  
4 months. The dry tap rate for this cohort was 44.4%. NZ 
European were far more likely to receive a dry tap in this 
cohort 51.8% than Māori 26.8% (P=0.05) (Figure 4).

Discussion

The finding of intra-operative dry taps simply imply 
resolution of the child’s OME. Given most cases of OME 
are known to spontaneously resolve over time, dry taps are 

Included: 

•	Insertion of Grommet/Ventilation tube

•	Age <15

•	Dates: 30/09/2019-30/09/2020

292 included

460 patients

Excluded: 168

•	 AOM

•	No Discharge summary

•	Tympanoplasty & Subannular T tube

•	Retraction of TM

•	Cleft

•	Paediatrics (Laryngomalacia) 

Figure 1 Inclusion and Exclusion criteria utilised for study 
population undergoing myringotomy and ventilation tube insertion. 
AOM, acute otitis media; TM, tympanic membrane.

Table 1 Demographics of children <15 years undergoing myringotomy 
and ventilation tube insertion at Waikato Hospital between September 
2019 and September 2020.

Demographics Values

Gender, n (%)

Male 166 (56.8)

Female 126 (43.2)

Ethnicity, n (%)

NZ European 156 (53.4)

Māori 98 (33.6)

Other 38 (13.0)

Age (range, 1–14 years), n

4 and under 136

5 and over 156

NZ European, New Zealand European. 

Table 2 Dry tap, wait list duration and ethnicity of children <15 years undergoing myringotomy and ventilation tube insertion at Waikato Hospital 
between September 2019 and September 2020.

Ethnicity NZ European Māori Overall P value

Wait list duration (mean) 149.7 days 158.7 days 153.7 days (range, 7–327 days) 0.22

Dry tap 39.7% 32.7% 37.7% 0.25

NZ European, New Zealand European.
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unavoidable in most centres. Our study found a dry tap rate 
of 37.7% with an average of 153.1 days on the wait list. 
The dry tap rates are at the top end of reported figures in 
literature and there were no significant ethnic disparities in 
the wait list duration. A higher proportion of dry taps raises 
a number of potential issues. Firstly, patients with resolved 
OME may no longer require surgery and would therefore 
be exposed to unnecessary surgical and anaesthetic risk. 
Second, the child would also take up valuable operating 
theatre resource. 

The reported rate of dry taps in literature vary 
significantly from 0–34% (10-12). With the exception of 
Dempster’s study where the surgery took place 10 days 
following clinical confirmation of effusion, reporting no 
occurrence of dry taps, most studies reported findings of 
dry taps in mid-teen percentage rates (13).

Jardine had a large cohort of 1,688 children and found a 
bilateral dry tap rate of 16% (10). The true rate for OME 

may be lower as 15% of the children were listed for AOM. 
The study had a mean waiting list duration of 20 weeks. 
Significant correlation was found between dry tap rate and 
age, from around 10–15% at age three to five to around 
30% at age 10 (10).

Delay in surgery has been identified as a key factor 
contributing to higher dry tap rates. Lee’s study which had a 
16.9% dry tap rate supports this and suggested anaesthesia 
is unlikely to be a contributing factor. Henny found the 
optimal time to proceed with surgery is 1 to 2 months after 
wait-listing with a dry tap rate of around 10%. Further delays 
however correlate with sharp increases in dry tap rates, 20% 
at 4 months and 35% at 6 months. The study reported an 
18% rate overall with only 7% being bilateral (11,14). 

A possible reason for the high dry tap rates is the health 
system performing under significant strain with most 
departments operating at capacity volumes. While the MoH 
aims for a four-month wait for first specialist appointments 
(FSA), in reality, patients are not infrequently waiting much 
longer (15). Patients then on average wait another 4 to  
6 months for their grommet procedure after being placed 
onto the waiting list. Consequently, consistent with Lee and 
Henny’s findings, delay in surgery means many patients no 
longer have OME at time of surgery (11,14). Our findings 
support this with those receiving surgery within the  
four months MoH target having a far lower proportion 
of dry taps. Furthermore, surgical intervention for OME 
is aimed at improving the child’s hearing to assist with 
speech and development. The delay in surgery also means a 
prolonged period of hearing and social challenges. 

Significant health inequities exist for Māori in New 
Zealand. Māori have less health access, receive poorer 
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Figure 2 Intra-operative findings of effusion vs. dry tap in patients 
<15 years undergoing myringotomy and ventilation tube insertion 
at Waikato Hospital between September 2019 and September 2020. 
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Figure 3 Dry tap rates for children waiting <120 days vs. >120 days 
on the surgical waiting list. 
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Figure 4 Difference in dry tap rates between NZ European and 
Maori children aged 5 years and over on wait list for >120 days. 
NZ European, New Zealand European.
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health care and are more likely to suffer from racial  
discrimination (16). Low socioeconomic status and 
overcrowded homes are particular risk factors for ear 
pathology. Māori children are reported to have greater 
complications with OME compared to NZ European 
chi ldren.  Despi te  Māori  chi ldren having higher 
tympanometry failure rates than NZ European children, 
some studies have previously shown a lower proportion of 
Māori patients receiving elective surgery (3).

Thirty-three-point-six percent of our patients are 
Māori and exceeds the national average of 16.5% (17). 
The over representation of Māori in this case is a positive 
outcome. It likely reflects the greater Māori population 
in the Waikato and more importantly, Māori children 
with OME are accessing tertiary care to be wait-listed 
and receive appropriate surgical intervention. A similar 
finding was reflected in Auckland with 20% Māori children 
representation. Also found in the study was that Māori have 
equitable outcomes following surgery (18).

Older children and delay in surgery have consistently 
been associated with higher dry tap rates (10,14). Within this 
sub-group, we found Māori to have significantly lower rates 
of dry tap. Possible explanations for this include older Māori 
children being more susceptible to OME than older NZ 
European children or differences in the pathophysiology. 
This could also represent previous health inequities with 
fewer proportion of Māori children reported to receive 
surgery despite higher incidence of OME. Further research 
on this is required before any conclusion can be drawn. 

Limitations

Our study numbers are likely to be lower than usual due 
to the impacts of coronavirus disease 2019 (COVID-19) 
pandemic. During the national lockdown of 6 weeks, 
no non-urgent elective operations were completed. The 
lockdown would have also increased the waiting list time for 
children who received surgery in the final 3 months of the 
study period. 

Conclusions

High dry tap rates are strongly associated with delayed 
surgery, which unfortunately represents a health system 
operating at capacity. This feeds a negative cycle where 
neither the patient or hospital benefits. Conversely, 
identifying methods to reduce dry tap rates will minimise 
unnecessary use of theatre resource and achieve the goals of 

surgery, to treat OME and improve hearing deficits. Māori 
children are over-represented in our study, a likely reflection 
of the greater incidence of OME. Performing surgery within 
2 months and scheduling a brief review for patients waiting 
more than 3 months would likely optimise the pathway. 
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