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Objective: Study the otologic and audiologic outcome when using a ventilation tube (VT) for the treatment of
otitis media with effusion (OME) in Thai children.
Material and Method: The medical records of twenty-three pediatric patients,17 male and 6 female, aged 4 to
11 (mean age of 6.8 years), with the diagnosis of OME who attended the Department of Otolaryngology,
Faculty of Medicine Ramathibodi Hospital, between January 2001 and December 2006 were reviewed.
Seventeen (73.9%) patients had associated diseases, 26% with allergic rhinitis (AR), 21.7% with obstructive
sleep apnea from chronic hypertrophic tonsillitis and adenoid hypertrophy (OSA), and 26% with cleft palate
(CP). The audiometric with tympanometric assessment were done pre- and post-operative with mean of 47.3
and 294.2 days respectively. All children were treated with myringotomy and insertion of VT. Oto-microscopic
examinations for tympanic membrane pathologic abnormalities were confirmed. Post operative otorrhea
cases were identified. The extrusion rates of VT were also recorded after the insertion.
Results: Twenty-three patients were enrolled in the present study. Mean air-bone gap was 18.24 (SD = 13.04)
and 10.83 (SD = 8.26) before and after the operation respectively, and the difference was statistically signifi-
cant (p = 0.0013). This could be interpreted that myringotomy with insertion VT could improve hearing by
decreasing the air-bone gap dB. Having assessed the effect of associated diseases (i.e., AR, OSA, and CP) on
differences of air-bone gap between before and after operation, the authors found that having AR, OSA, and
CP did not statistically affect the results of the operation. However, the mean differences of air-bone gap
between before and after operation were quite different for AR versus non-AR (-11.58 vs. -5.78), and OSA
versus the non-OSA group (-12.10 vs. -5.95). This might have the effects of the two factors but with this small
sample size and thus low power could not detect the effect. Tympanometric pattern was mainly type B in the
pre-operative (79.3%) and post operative (62.5%) period after tympanic membrane closure in both ears.
Mucoid fluid in the middle ear cavity of both ears was detected during the operation in all patients. Post
operative otorrhoea occurred in 16.7%.The mean of extrusion rate of VT was 307.2 + 204.7 days with maxi-
mum of 760 days. The mean duration of OME before surgery was 384.1 days.
Conclusion: The effects of conventional VT in Thai children with OME could improve statistical significant
hearing by decreasing the air-bone gap. The associated diseases (i.e., AR, OSA, and CP) did not statistically
affect the results of the operation.
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Otitis media with effusion (OME) is defined
as middle ear effusion without signs or symptoms of
an acute infection. OME may occur as a primary dis-
order or as a sequalae to acute otitis media. OME or
‘glue ear’ and is very common in children, especially
between the age of one and three years with a pre-
valence of 10% to 30% and a cumulative incidence of
80% at the age of four years(1). Oto-microscopy seems
to have the potential to become the standard for diagno-
sis of OME and for validation of pneumatic otoscopy
in children. Type B tympanograms were accepted as
positive results for ears with effusion. However, when
otoscopic, oto-microscopic findings and tympanogram
of the suspected ear show poor correlation, myringo-
tomy can be used to confirm the presence of OME,
as the diagnostic modality. The functional effect of
OME is a conductive hearing level of about 25 to 30 dB
associated with fluid in the middle ear (2). Both the high
incidence and the high rate of spontaneous resolution
suggest that the presence of OME is a natural pheno-
menon, its presence at some stage in childhood being
a normal finding (3). Some children with OME may go on
to chronic otitis media with structural changes (tym-
panic membrane retraction pockets, erosion of portions
of the ossicular chain and cholesteatoma), language
delays, and behavioral problems. It remains uncertain
whether any of these findings are direct consequences
of OME (4). Surgical treatment options include grommet
(ventilation or tympanostomy tube, VT) insertion,
adenoidectomy or both. Opinions regarding the risks
and benefits of grommet insertion vary greatly. The
insertion of VT is one of the most common surgical
procedures performed in children. These children are
under significant oxidative stress. Insertion of a venti-
lation tube and adenoidectomy significantly decreased
the oxidative stress in these patients, but could not
normalize it completely (5). In the present report, the
effects of conventional ventilation tubes in Thai
children with OME were studied.

Material and Method
The complete medical records of pediatric

patients with a diagnosis of OME who attended at
Faculty of Medicine Ramathibodi Hospital, Mahidol
University, Bangkok, between January 2001 and
December 2006 were reviewed. The diagnosis of OME
was made on the basis of the clinical criteria at the
Department of Otolaryngology and confirmed by
audiometry and tympanometry at the Audiology
Service. The present study was reviewed and received
approval from the Institutional Ethics Review Com-

mittee. It included 23 children (17 male and 6 female)
whose ages ranged from 4 years through 11 years with
a mean age of 6.8 years. The residential area of the
children in Bangkok and the suburbs (Nonthaburi,
Samutprakarn, Pathumthani, and Chachoensao) was
62.5%, and that in other provinces was 37.5%. Seven-
teen (73.9%) patients had associated diseases: six (26%)
had cleft palate (CP), five (21.7%) had obstructive sleep
apnea (OSA) from chronic hypertrophic tonsillitis and
adenoid hypertrophy, and six (26%) had allergic rhinitis
(AR). There were no children with gastroesophageal
reflux and Down’s syndrome. The mean duration of
OME before surgery was 384.1 days.

All children from whom informed consents
were obtained were treated with myringotomy and
insertion of VT. The operations were performed under
general anesthesia. The ear canals were cleaned with
tincture of merthiolate. Myringotomy was done at the
infero-anterior quadrant of the tympanic membranes
by using surgical oto-microscope, and VT was inserted.
The VT was made from sterilized medical grade poly-
ethylene tubes that were easily available and cost-effec-
tive. The middle ear fluid was aspirated and assessed
for quality and type. Adenoidectomy and/or tonsillec-
tomy were done in children with signs and symptoms
of OSA. Mean duration for admission was 2 days.

All patients were followed up and oto-micro-
scopic examinations for tympanic membrane pathologic
abnormalities were recorded at each visit. Pure-tone
average audiometric thresholds with tympanometric
assessment were done once for comparison with pre-
operative status. The audiometric with tympanometric
assessment were done pre- and post operative with
mean of 47.3 and 294.2 days respectively. Post opera-
tive otorrhea cases were identified. The extrusion rates
of the VT were recorded after insertion.

Statistical analysis
Mean + SD (or median and range where

appropriated) and frequency (%) were used to describe
continuous and categorical data, respectively. Two-
factor ANOVA with repeated measures on both
factors, which were time (before and after operation)
and ear sides (left and right), were used to compare the
difference of air-bone gap between before and after
operation. Regression analysis was applied to assess
the effects of associated diseases (i.e., AR, OSA, and
CP) on differences of air-bone gap between before and
after operation. All analyses were performed using
STATA version 9.20. p-value less than 0.05 were stati-
cally significant.
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Results
Twenty-three patients were enrolled in the

present study. Air-bone gap between before and after
operation were described and compared using repeated
measurement ANOVA, Table 1. Mean air-bone gap was
18.24 (SD = 13.04) and 10.83 (SD = 8.26) for before and
after operation, respectively, and the difference was
statistically significant (p = 0.0013). This could be in-
terpreted that myringotomy with insertion VT could
improve hearing by decreasing the air-bone gap dB.

The authors further questioned whether
associated diseases (i.e., AR, OSA, and CP) affected
improving hearing (i.e., decreased air-bone gap) after
operation. These factors were separately fitted in the
regression model and found that having AR, OSA, and
CP or not did not statistically affect the results of the
operation, as described in Table 2. However, the mean
differences of air-bone gap between before and after
operation were quite different for AR versus non-AR
(-11.58 vs. -5.78), and OSA versus non-OSA group
(-12.10 vs. -5.95). This might have the effects of the
two factors but with this small sample size and thus
low power could not detect the effect.

Oto-microscopic findings during the opera-
tion showed mucoid fluid in the middle ear cavity of
both ears of all patients (23). Hearing evaluation by
audiometry before and after VT insertion showed
hearing loss of three worst heard frequencies between
250 and 4000 Hz. Tympanometric pattern was mainly
type B in pre-operative (79.3%) and post operative
(62.5%) period after tympanic membrane closure in
both ears (Table 3).

Post operative otorrhoea (discharge) was
the most common complication with a reported inci-
dence in four cases (17.4%). Only one of those cases
developed persistent discharge, and the other three
cases had ear discharge after operation with a mean
of 73.7 days. No serious otologic complications were
found in the present study. There were no anesthetic
and operative complications. The mean + SD of actual
extrusion rate of VT for all, AR, non-AR, OSA, non-
OSA, CP, and non-CP patients was 307.2 + 204.7, 279.7
+ 195.4, 316.4 + 212.4, 339.8 + 195.9, 298.6 + 211.3, 129.8
+ 70.2, and 366.3 + 201.1 days respectively, with a
maximum of 760 days.

Discussion
The myringotomy with insertion VT could

improve hearing by decreasing the air-bone gap dB in
Thai Children with OME. A strong recommendation for
clinicians is to use pneumatic otoscopy as the primary

Condition            Air - bone gap* p-value

     Before       After

All 18.24 (13.04) 10.83 (8.26)  0.0013
AR 19.83 (10.58)   8.25 (9.10)  0.0140
Non-AR 17.68 (13.91) 11.74 (7.89)  0.0274
OSA 19.70 (12.08)   7.60 (8.07)  0.0463
Non-OSA 17.83 (13.43) 11.72 (8.20)  0.0151
CP 22.92 (10.69) 15.33 (9.18)  0.0655
Non -CP 16.59 (13.53)   9.24 (7.42)  0.0105

Table 1. Comparison of air-bone gap between before and
after operation (n = 23)

* mean + (standard deviation) of pure-tone average audio-
metric thresholds in dB

Condition Mean difference (95%CI) p-value*

AR
Yes    -11.58 (-20.00, -3.17)  0.600
No      -5.78 (-10.73, -0.82)

OSA
Yes    -12.10 (-24.56, 0.36)  0.600
No      -5.95 (-10.52, -1.38)

CP
Yes      -7.58 (-16.26, 1.10)  0.219
No      -7.11 (-12.26, -1.96)

Table 2. Mean difference between before and after opera-
tion of air-bone gap and associated p-values of
regression analysis (n = 23)

* adjusting for side of ears and status of operation

Tympanogram             Rt             Lt
       types

Pre-op Post-op Pre-op Post-op

A      1      0      4      4
B    19    19    17    16
C      3      4      2      3

Table 3. Types of pre-operative (Pre-op) and post-opera-
tive (Post-op) tympanograms after tympanic mem-
brane closure in both ears (n = 23)

diagnostic method to distinguish OME from acute
otitis media (AOM). Tympanometry and/or reflectance
spectroscopy are also promising when used for the
diagnosis of OME (6). If OME persists for 8 to 12 weeks,
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bilateral myringotomy and VT placement with short-
term tubes will improve hearing and help resolve OME
after AOM in children less than 2 years of age(7). To
prevent later developmental impairments, myringotomy
with the insertion of the VT has often been under-
taken in young children who have persistent OME. If
delayed insertion of the VT in children with persistent
effusion who are younger than three years of age does
not result in improved developmental outcomes at
three or four years of age, prompt insertion of the VT
will not improve developmental outcomes at six years
of age(8-10). Ventilation tubes might be used in young
children that grow up in an environment with a high in-
fection load (for example, children attending day-care),
or in older children with a hearing level of 25 dB HL or
greater in both ears persisting for at least 12 weeks(11).

Young children treated with the VT due to
persistent OME have a higher risk of developing
otorrhoea because of the tubes, and they have a higher
risk of needing treatment with antibiotics. There is a
variety of causes of otorrhea in children. The most
important factor in reaching the proper diagnosis
and providing relief of the problem is aural toilet. Once
adequate cleaning has been performed, the diagnosis
is usually clearer, and treatment with oto-topicals is
significantly more effective. Clinicians considering
antibiotic treatment need to balance any potential
benefit against the risks of side effects and antibiotic
resistance(12). Intra-operative saline irrigation of the
middle ear provides an effective, easy, and cheap treat-
ment in preventing postoperative purulent otorrhea(13).
The elevated hearing thresholds and tympanic mem-
brane pathologic abnormalities were more common in
the VT subjects 6 to 10 years after insertion. In healthy
children who have persistent OME during their first
3 years of life, to myringotomy with the insertion of
the VT results in far more tympanic membrane abnor-
malities at age 5 than does selective management
in which most children do not receive the procedure.
However, hearing levels at age 6 do not differ(14). The
prognosis of children with cleft palate treated with early
tympanostomy is favorable and does not differ from
children without a cleft palate(15).

Combined pneumococcal conjugate and poly-
saccharide vaccination does not prevent the recurrence
of OME among children 2 to 8 years of age previously
known to have persistent OME. Receipt of PncCRM
vaccine in infancy is associated with a reduction in
VT placement from 2 to 4-5 years of age (16). Children
with persistent OME who are not at risk should be
reexamined at 3- to 6-month intervals until the effusion

is no longer present or significant hearing loss is iden-
tified, or structural abnormalities of the eardrum or
middle ear are suspected. When a child becomes a
surgical candidate, the VT insertion is the preferred
initial procedure(17,18).

Conclusion
The difference of mean air-bone gap before

and after operations in Thai children with OME was
statistical significant. This could be interpreted that
myringotomy with insertion VT could improve hearing
by decreasing the air-bone gap dB.

The associated diseases (i.e., AR, OSA, and
CP) did not statistically affect the results of the opera-
tion. Tympanometric pattern was mainly type B in
pre-operative and post operative period after tym-
panic membrane closure in both ears. Post operative
otorrhoea (discharge) was the most common complica-
tion. The actual extrusion rate of VT was presented.
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ผลของการเจาะแก้วหูและใส่ท่อระบายเพ่ือรักษาโรคหูช้ันกลางอักเสบ ชนิดท่ีมีของเหลวขังอยู่ใน
เด็กไทย: ประสบการณ์จากคณะแพทยศาสตร์โรงพยาบาลรามาธิบดี

ครรชิตเทพ  ต่ันเผ่าพงษ์, อินทุอร  สายสกุล, หทัยกร  กิตติมานนท์, ศศิวิมล  รัตนสิริ

วัตถุประสงค์: ผลกระทบต่อหูและการรับฟังเสียงภายหลังการเจาะแก้วหูและใส่ท่อระบายเพื่อรักษาโรคหูชั้นกลาง
อักเสบชนิดที่มีของเหลวขังอยู่ในเด็กไทย
วัสดุและวิธีการ: เป็นการศึกษาทบทวนเวชระเบียนผู้ป่วยเด็กโรคหูช้ันกลางอักเสบชนิดท่ีมีของเหลวขังอยู่ 23 ราย ชาย
17 ราย หญิง 6 ราย อายุ 4-11 ปี เฉล่ีย 6.8 ปี ณ ภาควิชาโสต ศอ นาสิกวิทยา คณะแพทยศาสตร์โรงพยาบาลรามาธิบดี
มหาวิทยาลัยมหิดล ระหว่างมกราคม พ.ศ. 2544 ถึงธันวาคม พ.ศ. 2549 ผู้ป่วยมีโรคอ่ืนร่วมร้อยละ 70.8 โรคภูมิแพ้
ช่องจมูกร้อยละ 25 ภาวะหยุดหายใจขณะนอนหลับเน่ืองจากต่อมทอนซิล / อดีนอยด์โตร้อยละ 20.8 และเพดานโหว่
ร้อยละ 25 เด็กมีอาการของโรคหูชั้นกลางอักเสบชนิดที่มีของเหลวขังอยู่ก่อนทำการผ่าตัดเป็นระยะเวลาเฉลี่ย 384.1
วัน ทุกรายได้รับการเจาะแก้วหูและใส่ท่อระบาย ตรวจความดันหูชั้นกลางด้วย tympanometer ตรวจการได้ยินด้วย
audiometer ทั้งก่อนและหลังผ่าตัดเป็นระยะเวลาเฉลี่ย 47.3 วันและ 294.2 วันตามลำดับ ส่องตรวจหูด้วยกล้อง
จุลทรรศน์ขณะผ่าตัด บันทึกจำนวนผู้ป่วยที่มีของเหลวไหลจากหูชั้นกลางและบันทึกอัตราการหลุดออกของท่อระบาย
หลังผ่าตัด
ผลการศึกษา: จากจำนวนผู้ป่วย 23 ราย พบว่าผลต่างของค่าเฉลี่ย + ค่าเบี่ยงเบนมาตรฐาน ของการได้ยินเสียง
ผ่านอากาศและกระดูกก่อนและหลังผ่าตัดเท่ากับ 18.24 +13.04 และ 10.83 + 8.26 ซึ่งมีความแตกต่างกันอย่าง
มีนัยสำคัญทางสถิติ (p = 0.0013) แสดงว่าการเจาะแก้วหูและใส่ท่อระบายทำให้การได้ยินดีข้ึน ผู้ป่วยซ่ึงมีโรคอ่ืน ๆ
ร่วมด้วย ได้แก่ โรคภูมิแพ้ช่องจมูก ภาวะหยุดหายใจขณะนอนหลับเนื่องจากต่อมทอนซิล / อดีนอยด์โต และภาวะ
เพดานโหว่ พบว่าไม่มีผลต่อการผ่าตัดอย่างมีนัยสำคัญทางสถิติ อย่างไรก็ตามผลการศึกษาพบว่าค่าเฉลี่ยของการ
ได้ยินเสียงผ่านอากาศและกระดูกก่อนและหลังผ่าตัดในกลุ่มผู้ป่วยโรคภูมิแพ้ช่องจมูกและไม่เป็นโรคนี้เท่ากับ -11.58
และ -5.78 และกลุ่มภาวะหยุดหายใจขณะนอนหลับเน่ืองจากต่อมทอนซิล / อดีนอยด์โตและไม่มีภาวะน้ีเท่ากับ -12.10
และ -5.95 ตามลำดับ แต่เนื่องจากขนาดตัวอย่างมีจำนวนน้อยจึงไม่สามารถพบความแตกต่างอย่างมีนัยสำคัญ
ทางสถิติได้ ส่วนผลการตรวจความดันหูช้ันกลางเป็นชนิดบี ก่อนผ่าตัดร้อยละ 79.3 และหลังผ่าตัดร้อยละ 62.5 ในหู
ทั้งสองข้าง ตรวจพบของเหลวชนิดมูกจากหูชั้นกลางในผู้ป่วยทุกรายและพบของเหลวไหลจากหูชั้นกลางหลังผ่าตัด
ร้อยละ 16.7 ระยะเวลาเฉล่ียของการหลุดออกของท่อระบายเท่ากับ 307.2 + 204.7 วันและนานท่ีสุด 760 วันหลังผ่าตัด
สรุป: การเจาะแก้วหูและใส่ท่อระบายเพ่ือรักษาโรคหูช้ันกลางอักเสบชนิดท่ีมีของเหลวขังอยู่ในเด็กไทย ทำให้การได้ยิน
ดีขึ้นอย่างมีนัยสำคัญทางสถิติ ส่วนผู้ป่วยซึ่งมีโรคอื่น ๆ ร่วมด้วย ได้แก่ โรคภูมิแพ้ช่องจมูก ภาวะหยุดหายใจขณะ
นอนหลับ เนื่องจากต่อมทอนซิล / อดีนอยด์โต และภาวะเพดานโหว่ ไม่มีผลต่อการผ่าตัดอย่างมีนัยสำคัญทางสถิติ


