
International Medical Journal Vol. 27, No. 3, pp.  322 - 324 ,  June  2020

OTORHINOLARYNGOLOGY

Clinical Review of Myringotomy and Tympanostomy Tube 
Insertion among Pediatric Patients at Ukm Medical Centre
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ABSTRACT
Objective: To review the surgical and hearing outcome of myringotomy and tympanostomy tube insertion and study the risk 

factors of otitis media with effusion (OME) among pediatric patients at UKMMC.
Design: A retrospective study.
Methods: A retrospective study was conducted at UKMMC from January 2010 to January 2015. All children aged 1 to 12 

years old who underwent myringotomy and tympanostomy tube insertion at UKMMC during this period were included.
Results: Total of 160 pediatric patients underwent bilateral myringotomy and tympanostomy tube insertion between 

January 2010 and January 2015: 61.3% (n = 98) were male patients and 38.8% (n = 62) were female patients. Note that 15% of 
patients (n = 24) had Down syndrome, 13.8% (n = 22) had repaired cleft palate, and 3.8% (n = 6) had severe allergic rhinitis. 
Indications for myringotomy and tympanostomy tube insertion in pediatric patients mostly OME 97.5% (n = 156), followed by 
Eustachian tube dysfunction (2.5%). Pre-surgery hearing threshold was as follows: moderate conductive hearing (CHL) of 51% 
(n = 81), followed by a mild CHL of 38% (n = 61). Hearing improvement, which was measured in decibel (dB), showed 37.5% of 
patients (n = 60) had an improvement of 10 dB; 28.8% (n = 46) had an improvement of 15 dB; and 13.1% (n = 21) had an 
improvement of 20 dB. Only 6.3% (n = 10) patients had persistent otorrhoea and 6.3% (n = 10) had persistent perforation, with 
a majority of 82.5% (n = 132) patients having no complications.

Conclusion: Myringotomy and tympanostomy tube insertion helped improve hearing in children with OME by 82.5% with a 
low complication rate of 17.5%. This is important as most cases of OME are of school-going children who require good hearing 
to excel in academics.
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INTRODUCTION

Myringotomy and tympanostomy tube insertion in children is the 
most frequent otorhinolaryngological procedure performed for pediatric 
patients. It is safe, simple and can be performed as a day care procedure. 
Myringotomy is defined as a surgical procedure in which a small inci-
sion is made at the pars tensa of the tympanic membrane at the anteroin-
ferior region. It relieves pressure in the middle ear because of excessive 
fluid build-up or to drain collection of pus in the middle ear. This proce-
dure is usually performed along with tympanostomy tube insertion.

A tympanostomy tube, known as ventilation tube, is a small tube 
inserted via the tympanic membrane to ensure the middle ear is ventilat-
ed for a certain time period. There are three types of tympanostomy 
tubes, i.e., the short-term tube, intermediate tube, and long-term tube. At 
UKM Medical Centre (UKMMC), both the short term and long term 
tubes are used for tympanostomy. The short-term tube or grommet, i.e., 
Shah tube or Shepard tube, is used for a short term period in which the 
tube will remain in the tympanic membrane for ~6 months. However, a 
long-term tube, such as T-tube, is primarily used for ventilation for a 
longer time period and is able to stay in place for 2  years. Both myrin-
gotomy and tympanostomy tube insertion is performed for children who 
have persistent otitis media with effusion (OME), recurrent acute otitis 
media, and Eustachian tube dysfunction, which can lead to a significant 

hearing loss that can also impair speech development in children. 
OME is a common condition in children particularly when they are 

1 years old with a prevalence rate of ~30%1). This condition commonly 
occurs in children because of the Eustachian tube's anatomy. The tube is 
shorter, more horizontal, and wider compared to the tube's anatomy in 
adults; thus, the ventilator function of Eustachian tube is less efficient. 
Moreover, recurrent upper respiratory tract infections and adenoids 
hypertrophy in children contribute to the increased incidence of middle 
ear diseases in children. In fact, 30% of children with OME had mild or 
moderate hearing loss2). At their age, hearing is very important for 
speech development; thus, it is crucial to treat the ear's pathology to pre-
vent prolonged hearing loss and speech delay. As part of the treatment, 
surgeons can offer bilateral tympanostomy tube insertion to children 
who have bilateral OME with documented hearing impairments for > 3 
months3).

Tympanostomy tube insertion has been reported to improve hearing 
levels particularly during the first six months of insertion2). However, 
complications with this procedure have been reported such as persistent 
otorrhoea, persistent perforation of tympanic membrane, dislodgement 
of tympanostomy tube into the middle ear, retraction pockets, extrusion 
of tubes, and presence of cholesteatoma (although this is less common). 
In this study, we aim to review all cases of myringotomy and tympanos-
tomy tube insertion between January 2010 and January 2015 at 
UKMMC and document the hearing outcomes after this procedure.
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METHODOLOGY

All children aged 1 to 12 years old who underwent myringotomy 
and tympanostomy tube insertion at UKM Medical Centre (UKMMC) 
between January 2010 and January 2015 were considered for this study. 
We conducted a 5-year retrospective study of medical records between 
January 2010 and January 2015 to review myringotomy and tympanos-
tomy tube insertion among pediatric patients at UKMMC. Patients were 
identified from the operation theatre census at UKMMC. Those patients 
who fulfilled the inclusion and exclusion criteria were recruited for this 
study. The inclusion criteria was pediatric patients aged 1 to 12 years 
old who underwent myringotomy and tympanostomy tube insertion at 
UKMMC between January 2010 and January 2015. However, the exclu-
sion criteria was patients having severe to profound hearing loss and 
patients who underwent myringotomy and tympanostomy tube insertion 
along with mastoid surgery (acute otitis media with complication or 
chronic active otitis media with complication). Note that the hearing 
threshold was measured using the brainstem evoked response (BSER) 
and play pure tone audiometry (PTA). Hearing threshold can be catego-
rized into mild, moderate, and severe conductive hearing loss (CHL). At 
500 Hz, 1000 Hz, and 2000 Hz frequency, mild CHL is defined as pure 
tone average between 20 dB and 40 dB; moderate CHL between 40 dB 
and 60 dB; and severe CHL between 60 dB and 90 dB. Hearing assess-
ments were pre-operatively performed, followed by 3-month, 6-month, 
and 12-month interval after the operation.

RESULTS

The data of 160 pediatric patients who underwent bilateral myrin-
gotomy and tympanostomy tube insertion between January 2010 and 
January 2015 were analyzed for this study. There were 61.3% (n = 98) 
male patients and 38.8% (n = 62) female patients. Patients age was cate-
gorized into three groups: toddler group (aged <3 year old), preschool 
group (aged 3  year old), and school-going children group (aged 6-12 
year old). This study showed that a majority of patients were from the 
school-going children group (54.4%; n = 87), followed by the preschool 
group (23.8%; n = 38), and the toddler group (21.9%; n = 35). Ethnic 
distribution was predominantly Malay (86.2%; n = 138), Chinese (10%; 
n = 16), and Indian (3.8%; n = 6) (Table 1).

Note that 15% of patients (n = 24) had Down syndrome, 13.8% (n = 
22) had repaired cleft palate, and 3.8% (n = 6) had severe allergic rhini-
tis. All of these constitute the risk factors for OME according to the 
Clinical Practice Guidelines (CPG) Management of Otitis Media with 
Effusion in Children (2012). Patients having these risk factors had a 
higher recurrence for OME after surgery with a poor hearing outcome11) 
(Table 1).

The requirement for myringotomy and tympanostomy tube insertion 
in pediatric patients at our center was mostly because of OME 97.5% (n 
= 156) and Eustachian tube dysfunction 2.5% (n = 4). Surgeons who 
performed the surgery were categorized into two groups: medical offi-
cers (80%; n = 128) and specialists (20%; n = 32). The type of tube used 
was short-term tube (grommet) in 122 patients (76.3%) and long term 
tube (T-tube) in 38 patients (23.8%; Table 2). 

In few cases, complications were reported: 6.3% patients (n = 10) 
had persistent otorrhoea and 6.3% (n = 10) had persistent perforation, 
with a majority of 82.5% (n = 132) patients having no complications. 
Other complications reported were four cases of myringosclerosis 
(2.5%), followed by three cases (1.9%) of chronic suppurative otitis 
media, and one case (0.6%) of dislodged tube in the middle ear (Table 
2).

Hearing assessment was performed using PTA, play audiometry, or 
auditory BSER. Hearing threshold pre-surgery, post-surgery 3 months, 6 
months and 12 months were plotted and analyzed. Pre surgery hearing 
threshold was mostly moderate CHL for 51% of patients (n = 81), fol-
lowed by mild CHL for 38% (n = 61). Post-surgery 3-month hearing 
level revealed 46% of patients (n = 73) had mild CHL, 29% (n = 47) 
had normal hearing threshold, and a 16% (n = 26) had moderate CHL. 
Hearing level 6-months post-surgery reported that 29% of patients (n = 
47) had normal hearing, 44% (n = 71) had mild CHL, and 10% (n = 16) 
had moderate CHL. Hearing level 12-months post-surgery showed a 
normal hearing threshold for 40% of patients (n = 64), mild CHL for 
20% (n = 32), and moderate CHL for 4% (n = 6) (Table 3). 

Hearing improvement was measured in dB: 37.5% of patients (n = 
60) had an improvement of 10 dB, 28.8% (n = 46) had an improvement 
of 15 dB, 13.1% (n = 21) had an improvement of 20 dB, 2.5% (n = 4) 
had an improvement of 25 dB, and 0.6% (n = 1) had an improvement of 
30 dB (Table 3). Chi-square test and Fisher's exact test were performed 
to assess association between the collected data. There was significant 
association between surgeons and complications with a p value of 0.002, 
as well as between risk factors and hearing outcome (p = 0.000). There 
were 22 patients (14%) who had to undergo a second surgery three years 
after the first surgery. Note that all these patients had underlying risk fac-
tors. Chi square test showed a significant association between risk fac-
tors and number of surgeries that were performed (p < 0.005).

DISCUSSION

Myringotomy and tympanostomy tube insertion is a minor and com-
mon surgical procedure in otorhinolaryngology. As reported in this 
study, it can be safely performed in children. In fact, 82.5% of patients 
that were included in this study did not show any visible complications 
from the surgery. In this study, most patients who underwent myringoto-
my and tympanostomy tube insertion were aged between 6 and 12 
years. The hearing impairment was picked up by teachers or parents 
after poor performances in school. However, a study conducted in 
Singapore by Nurliza et al. (2011) showed that the common age group 
was pre-school children aged between 3 and 6 years old5). 

Indications for myringotomy and tympanostomy tube insertion in 
pediatric patients at our center primarily were middle ear effusion and 
Eustachian tube dysfunction. As reported by Lous et al. (2009). the pri-
mary indication for this procedure is restoring normal hearing in chil-
dren who had a long-standing bilateral OME. Other indication for grom-
mets is preventing recurrent acute otitis media6). Paradise et al. (2001) 
revealed that the primary indication for this procedure in young children 
was the persistent prevalence of OME7).

For our patients, hearing threshold pre-surgery was mostly moderate 
with a CHL of 51% as compared to that seen in Nurliza et al (2011). 
The average pre grommet hearing threshold was mild CHL. Most 
patients were school-going children who came at a later age to our clinic 
after performing poorly at their schools. The delay in diagnosis may 
have further worsened their hearing level; thus, most of our patients had 
moderate CHL after diagnosis.

Our analysis showed that hearing threshold improved to an average 
of 10 dB in 3 months after surgery. Similar to studies by Birgitta et al., 

Table 1. Number (n) and percentage (%) of demographic 
data of the patients and risk factors for OME.

  n %

Age <3 years old  35 21.9

 3-5 years old  38 23.8

 6-12 years old  87 54.4

Risk factor for OME Down syndrome 24 15

 Repaired cleft palate 22 13.8

 Severe allergic rhinitis 6 3.8

 No risk factor 108 67.4

Table 2. Data shows number (n) and percentage (%) of 
the indications for surgery, level of surgeon per-
forming surgery, type of tympanostomy tube 
used, and complications from the surgery.

  n %

Indications for surgery OME 156 97.5

 ET dysfunction 4 2.5

Surgeon  Medical officer  128 80

 Specialist  32 20

Type of tympanostomy  Grommet 122 76.3
tube used T-tube 38 23.8

Complication of surgery Persistent otorrhoea 10 6.3

 Persistent perforation 10 6.3

 Others 8 4.9

 No complication 132 82.5



Myringotomy and Tympanostomy Tube Insertion among Pediatric Patients324

Gravel et al., and Steele et al. the reported mean hearing thresholds 
improved by 9.1-10 dB2,8,16). Furthermore, Mendel et al. stated that myr-
ingotomy with tube insertion resulted in improved hearing9). Another 
study by Kuo et al (2014) stated that tympanostomy tube insertion 
proved to be beneficial in improving hearing in children who had cleft 
palate and OME10). Similarly Browning et al (2010) reported that hear-
ing was improved in children after insertion of tympanostomy for a 
duration of 6 months11). All these studies demonstrated significant hear-
ing improvement in children through tympanostomy tube insertion. This 
procedure helped resole effusion in the middle ear and aid in ventilation 
and equalization of middle ear pressure, which led to improvement in 
hearing.

In this study, the reported complications were persistent otorrhoea 
for 6.3% of patients (n = 10), while 6.3% of patients (n = 10) had per-
sistent perforation too. However, 82.5% (n = 132) patients had no com-
plications, which confirms that the procedure was safe and beneficial. 
Nurliza et al. reported similar complications, such as chronic ear dis-
charge (10%), tympanic membrane perforation (5%), blocked grommet 
tube (2%), granulation tissue reactionary growth (1%), and mastoiditis 
(1%), in their study5). 

Compared to Barati et al.'s study in 2012, the highest number of 
complications reported was of myringosclerosis, which was found in 25 
patients (31.5%); it was unilateral in 22 patients (26.8%) and bilateral in 
3 patients (3.6%)12). Furthermore, only four of our patients (2.5%) were 
reported to have myringosclerosis. Most complications were of per-
sistent perforation and otorrhoea. As observed in our patients, some 
short-term tympanostomy tubes took longer compared to six months to 
be extruded. Takehisa et al. (1996) concluded that longer the tubes 
remained in place, the higher the incidence of persistent perforation 
after tube removal13). This could be because of poor re-epithelization of 
the tympanic membrane; therefore, the tubes probably caused a higher 
percentage of persistent perforation and otorrhoea.

Note that there was significant association between surgeons and 
prevalence of complications. Surgeons were grouped with medical offi-
cers and specialists according to the level of expertise required for the 
procedure. The procedures were mostly performed by medical officers 
at our center. Surgery performed by specialist groups had more compli-
cations compared to those handled by medical officers because these 
cases, such as cases of narrowed ear canal, severe tympanic membrane 
retraction, and re-do cases, were more complicated .

Our study showed a significant association between presence of risk 
factors and hearing outcomes. Patients with risk factors such as Down 
syndrome, cleft palate, and severe allergy rhinitis had a poorer hearing 
outcome after surgery. In patients with Down syndrome, the Eustachian 
tube's anatomy is narrow and small14). In patients with cleft palate and 

allergy rhinitis, their nasal secretions mostly lead to blockage of the 
Eustachian tube opening, which leads to Eustachian tube dysfunction 
and thus middle ear effusion occurs15).

Chi square tests showed a significant association between risk fac-
tor and number of surgery that were performed (p < 0.005). Similar to 
the study by Boston et al (2013), craniofacial abnormalities, such as 
cleft palate and Down syndrome, were the most significant risk factor 
for recurrent tympanostomy tube insertion15). Maris et al. (2014) report-
ed that children with Down syndrome had a high prevalence of recur-
rent and persistent OME, which required repeated surgery17). Our study 
results showed that 22 patients (14%) who had underlying risk factors 
had to undergo second surgery within three years after the first surgery. 
We concluded that this is because of the nasal cavity's anatomy and the 
Eustachian tube of these patients, which disrupted the ventilation func-
tion of middle ear and consequently caused middle ear effusion17).

CONCLUSION

Myringotomy and tympanostomy tube insertion significantly helped 
improve hearing in children suffering from OME with a low complica-
tion rate of 17.5%. This is important as most cases of OME are of 
school children who require good hearing to excel in academics.
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Table 3. Table shows number (n) and percentage (%) of hear-
ing threshold pre- and post-surgery and hearing 
improvement after surgery.

  n %

Hearing threshold pre-operative Normal  0 0

 Mild CHL 61 38

 Moderate CHL 81 51

Hearing threshold post-operative 
1. At 3 months Normal  47 29

 Mild CHL  73 46

 Moderate CHL  26 16

 Normal  47 29
2. At 6 months

 Mild CHL 71 44

 Moderate CHL 16 10

 Normal  64 40
At 12 months

 Mild CHL 32 20

 Moderate CHL 6 4

Hearing improvement (decibel) 10 dB 60 37.5

 15 dB 46 28.8

 20 dB 21 13.1

 25 dB 4 2.5

 30 dB 1 0.6


