
The Laryngoscope
Lippincott Williams & Wilkins
© 2008 The American Laryngological,
Rhinological and Otological Society, Inc.
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Objective: To explore treatments for postirradia-
tion otitis media with effusion (OME) in patients with
nasopharyngeal carcinoma.

Study Design: This study is a prospective quasi-
randomized clinical trial.

Methods: Ninety-six patients (135 ears) with OME
after the first course of radiotherapy for nasopharyngeal
carcinoma were divided into three groups: simple au-
ripuncture plus aspiration, tympanic membrane fenes-
tration with cauterization, and myringotomy plus grom-
met insertion. Cure rates and incidences of complications
were compared.

Results: Two deaths occurred. The other 94 pa-
tients (132 ears) finished a 2-year follow-up. In group 1,
four ears (8.9%) were cured after the first treatment and
17 ears overall (37.8%) were cured by the end of the
follow-up. Twenty ears (44.4%) had persistent fluid, two
ears (4.4%) developed chronic suppurative otitis media,
and five ears (11.1%) developed dry eardrum perforation.
In group 2, seven ears (15.6%) were cured after the first
treatment and 21 ears overall (46.7%) were cured by the
end of the follow-up. Fourteen ears (31.1%) had persistent
fluid, three ears (6.7%) developed chronic suppurative
otitis media, and seven ears (15.6%) developed dry ear-
drum perforation. In group 3, eight ears (17.8%) were
cured after the first treatment and 23 ears overall (51.1%)
were cured by the end of the follow-up. Seven ears (15.6%)
had persistent fluid, five ears (11.1%) developed chronic
suppurative otitis media, three ears (6.7%) developed ear-
drum perforation with effusion, and five ears (11.1%)
developed dry eardrum perforation.

Conclusion: The methods each have advantages
and disadvantages. We believe that a step by step ap-
proach should be used when choosing the treatment
method for postirradiation OME. That is, first apply

auripuncture plus aspiration, and then the other methods
if this approach is inadequate. Enhanced local care after
grommet insertion can effectively reduce the incidence of
complications.
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INTRODUCTION
Nasopharyngeal carcinoma (NPC) is a common can-

cer in the population of southern China, and radiotherapy
is the primary treatment method because of NPCs deep
anatomic location, high incidence of lymphatic metasta-
ses, and poor pathological differentiation. Temporal bone
is unavoidably included in the radiation filed, so various
otologic complications, such as otitis externa, otitis media
with effusion, chronic otitis media, osteoradionecrosis of
the temporal bone, and sensorineural hearing loss (HL),
are common occurrences after radiotherapy for NPC. Of
these complications, postirradiation OME is the most com-
mon and its morbidity is as high as 9% to 26%.1 Its
treatment is difficult, but methods include auripuncture
plus aspiration, and tympanic membrane fenestration
with a laser and grommet insertion, which are similar to
those used in treating conventional OME. Controversy exists
as to whether to adopt grommet insertion in postirradiation
OME. Those who oppose the method point to the high
incidence of complications, especially persistent otorrhea
and eardrum perforation. Some even regard the method as
contraindicated in postirradiation OME and have advo-
cated auripuncture instead because of its low incidence of
complications.2 However, according to our clinical experi-
ence and observation, the major problem in treating po-
stirradiation OME is not only the high incidence of com-
plications but also the high relapse rate. OME is apt to
recur after treatment by simple auripuncture plus aspira-
tion, so that patients do not obtain persistent relief from
symptoms. Additionally, many studies2–5 emphasize the
improvement in hearing and the low incidence of compli-
cations when assessing the therapeutic effect of a treat-
ment method. By that standard, a hearing aid is the best
choice for OME. However, aural fullness caused by fluid in
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the middle ear and accompanying tinnitus, dizziness, and
headache are the most common complaints in patients with
NPC. Thus, we should adopt a different standard from that
of conventional OME, just as the pathogenesis is different,
and consider the balance between the cure rate and the
incidence of complications when we assess the effects of
treatment methods.

MATERIALS AND METHODS

General Information
This study involved 96 patients with NPC (57 men, 39

women) with intact clinical data from October 2000 to February
2006 in the Department of Otolaryngology of the Second Affili-
ated Hospital and the Cancer Center of Sun Yat-sen University.
Fifty-seven (57/96, 59.4%) unilateral ears and 39 (39/96, 40.6%)
bilateral ears, 135 ears in total, were treated. Ages ranged from
23.5 to 66 years (mean, 48.8). Eighty-nine patients were diag-
nosed with poorly differentiated squamous cell carcinoma and
seven patients had vesicular nucleus cell carcinoma. According to
the TNM staging, 27 patients were in stage I, 42 in stage II, 23 in
stage III, and four in stage IV. All patients received a course of
radiotherapy, with a radiation dosage of 65 to 85 Gy in the
nasopharynx and 50 to 70 Gy in the cervical lymph nodes.

To reduce interfering factors because of the different patho-
genesis of pre- and postirradiation otitis media with effusion (OME),
no patients had complaints about their ears. Additionally, otoscopy,
audiometry, and tympanometry were performed to confirm that all
patients were free of OME before radiotherapy. There were 123 ears
(91.1%) with type A tympanogram and 12 ears (8.9%) with type C.
The middle ear pressure of ears with type A tympanogram ranged
from �5 to �49 dapa (mean �41, SD 12) and the pressure of type C
raged from �50 to �98 dapa (mean �68, SD 24).

The patients had different otologic problems after radiation,
including aural fullness in 135 ears (100%), HL in 87 ears
(90.6%), tinnitus in 41 ears (42.7%), and vertigo in 2 ears (1.5%).
Eleven ears showed symptoms during radiotherapy, 15 ears 1
week later, 22 ears 3 months later, 32 ears 6 months later, and 16
ears 1 year after the radiotherapy was complete. All patients
were diagnosed with OME through otoscopy, audiometry, and
tympanometry. And all of them were confirmed having fluid via
auripuncture at the beginning of the treatment. One hundred
nineteen ears (88.1%) were type B tympanogram and 16 ears
(11.9%) type C, which middle ear pressure raged from �180 to
�320 dapa(mean �198, SD 40).

The unit of this study is ear. There were three groups in study
and we divided the 135 ears into these groups as the orders of
patients’ receiving treatment. If both ears of a patient were diseased,
sortition was used to determine their sequence. The general infor-
mation of each group is indicated in the Table I below, and three
groups prove homogenous using variance analysis and �2 test.

Treatment Methods
We adopted the following treatment method for each group.
Group 1: Auripuncture plus aspiration only. Puncture

in the lower anterior quadrants of the tympanic membrane and
aspirate the fluid in the middle ear.

Group 2: Tympanic membrane fenestration with cau-
terization. Auripuncture plus aspiration followed by enlarge-
ment of the perforation to 1.5 mm diameter with 30% trichloro-
acetic acid.

Group 3: Myringotomy plus grommet insertion. Au-
ripuncture plus aspiration followed by actiniform myringotomy in
the lower anterior quadrants of the tympanic membrane. Silica
gel ventilation tube was then inserted in the middle ear.

All treatments were performed under a microscope. All ears
received repeated washings with mix of 5 mg �-chymotrypsin and
5 mg dexamethasone and aspiration with negative pressure si-
multaneously. Washing of the nasal cavity and nasopharynx was
performed in patients with sinusitis or scabs accumulating in the
nasopharynx. The same treatments were repeated for the pa-
tients with recurrent OME after the original operations during
the 2-year follow-up.

Criteria for Cure
The criteria for a cure included disappearance of aural full-

ness, no physical sign of fluid in the middle ear under an endo-
scope, and a type A tympanogram.

RESULTS

Group 1
Except for one ear, because the patient died of recur-

rent NPC, all finished the 2-year follow-up. Four ears
(8.9%) were free of disease after the first treatment. The
other 40 ears (88.9%) had recurrent OME and needed
repeated treatments. Times of treatments ranged from 3
to 21 (mean 10.8), and the duration of symptom relief
ranged from 1 to 82 days (mean 7.4 days). At the end of the
follow-up, 17 ears (37.8%) were free of disease, 20 ears
(44.4%) had persistent secretions in the middle ear, and
seven ears (15.6%) developed chronic otitis media, includ-
ing two ears (4.4%) with suppurative eardrum perforation
and five ears (11.1%) with dry eardrum perforation. The
intact tympanic membranes (22 ears) showed different
pathological changes: four tympanic membranes thick-
ened, losing their normal landmarks; eight were in grade
II atelectasis (Sadé grade6), five in grade III, and five in
grade IV, adhesive otitis media at least partly. No cho-
lesteatoma was observed.

TABLE I.
General Information of the 135 Ears Before Treatment.

Number Age (Yr)

Gender Stage of NPC Tympanogram

Male Female I II III IV B C

Group 1 45 45 � 6 31 14 11 18 14 2 38 7

Group 2 45 43 � 7 26 19 12 19 10 4 40 5

Group 3 45 48 � 7 28 17 10 22 11 2 41 4

P-value* .25 .547 .883 .609

Statistics Variance analysis �2 test �2 test �2 test

*� � 0.05.
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Group 2
All patients in group 2 finished the 2-year follow-up.

Seven ears (15.6%) were cured after the first treatment.
The other 38 ears (84.4%) had recurrent OME and re-
quired repeated treatments. Times of treatments ranged
from two to five (mean 2.8), and the duration of symptom
relief ranged from 8 to 29 days (mean 16.8 days). At the
end of the follow-up period, 21 ears (46.7%) were free of
disease, 14 ears (31.1%) had persistent secretions in the
middle ear, and 10 ears (22.2%) developed chronic otitis
media, including three ears (6.7%) with eardrum perfora-
tion and suppuration and seven ears (15.6%) with dry
eardrum perforation. The intact tympanic membranes (10
ears) showed different pathological changes: two tympanic
membranes thickened, losing their normal signs; five tym-
panic membranes were in grade II atelectasis, two in
grade III, and one in grade IV, adhesive otitis media at
least in part. No cholesteatoma was observed.

Group 3
Except for 2 ears because the two patients died of

recurrent NPC, others all finished the 2-year follow-up.
Eight ears (17.8%) were cured after the first treatment, in
which ventilation tubes dropped spontaneously among 6
months or were removed at 6 months. The indwelling time
of the grommets ranged from 3 weeks to 6 months. Thirty-
five ears (77.8%) required repeated myringotomy plus
grommet insertion because of the recurrent OME after the
tympanic membranes healed. Times of repeat treatments
ranged from one to three (mean 1.6), and the duration of
symptom relief ranged from 3 weeks to 1 year (mean 104
days). Nineteen ears (42.2%) had otorrhea during the pe-
riod with ventilation tubes, including suppurative otor-
rhea in 13 ears (28.9%) and exudative otorrhea in six
(13.3%). Among the 13 ears with suppurative otorrhea,
granulation tissue was found around the inner openings of
ventilation tubes in four ears, and these ears became dry
after we removed the granulation tissue. In the six ears
with exudative otorrhea, we washed the tympanic cavities
with drugs repeatedly to relieve symptoms. At the end of
the follow-up period, 23 ears (51.1%) were free of disease,
seven ears (15.6%) had persistent secretions in the middle
ear, and 13 ears (28.9%) developed chronic otitis media,
including five ears (11.1%) with eardrum perforation and
suppuration, three ears (6.7%) with eardrum perforation
and secretions, and five ears (11.1%) with dry eardrum
perforation. The intact tympanic membranes (eight ears)
showed different pathological changes: three tympanic

membranes thickened, losing their normal landmarks,
and three were in grade II atelectasis and two in grade III.
Neither adhesive otitis media nor cholesteatoma was ob-
served (Table II).

DISCUSSION
The pathogenesis of postirradiation OME in patients

with NPC is unclear. It may involve direct radiation dam-
age to the structures of the middle ear, including the
mucosa and blood and lymphatic vessels, which causes
sterile inflammation of the mucosa, makes tissue fluid
increase and obstructs its recirculation.4 Radiation dam-
age to the eustachian tube and the structures around it,
such as cartilage, cilium, the tensor veli palatini muscle,
and its nerves, may influence the tubal functions. Tubal
dysfunction leads to negative pressure and obstructs
drainage of secretions from the middle ears. Low5 ob-
served that the negative pressure in the middle ears of
patients with NPC after radiotherapy was much higher
than normal, and Young’s study indicated that the func-
tional impairment of the eustachian tube was irreversible
when the radiation dosage was more than 70 Gy.7 Inflam-
mation is also an issue. Radiation inevitably weakens the
immunity of local tissues around the middle ear and
causes nasopharyngitis, rhinitis, and sinusitis. Such in-
flammation aggravates the inflammatory reaction in the
middle ear and the eustachian tube.2,7

So the primary cause of postirradiation OME is direct
radiation damage, but conventional OME is primarily
caused by affection of the eustachian tube. Patients with
conventional OME can get satisfactory results with the
usual treatment methods because the circulation of tissue
fluid gradually recovers to normal following the recovery
of tubal functions. However, it is hard to obtain long-term
relief from symptoms in postirradiation OME with the
usual methods because the functions of the eustachian
tube recover poorly after irradiation, as discussed above.
In Young’s opinion, the ventilation function of the eusta-
chian tube could recover, but damage to the cleaning func-
tion was irreversible because of the disappearance of cili-
ated epithelium in the nasopharynx and the atrophy of the
tensor veli palatini muscle after radiotherapy for NPC.8
We observed that liquids could flow into the nasopharynx
through the eustachian tubes partly in some patients
when we washed the tympanic cavities with drugs in our
study. This phenomenon confirmed that the eustachian
tubes were unobstructed, at least in certain patients, and
fluid in the middle ears were primarily caused by tubal

TABLE II.
Clinical and Statistical Outcomes of the Three Treatment Methods.

Cure Rate After the
First Treatment

Cure Rate at the End
of the Follow-Up

Rate of Persistent
Secretions

Incidence
of Complications

Group 1 (%) 8.9 (4 ears) 37.8 (17 ears) 44.4 (20 ears) 15.6 (7 ears)

Group 2 (%) 15.6 (7 ears) 46.7 (21 ears) 31.1 (14 ears) 22.2 (10 ears)

Group 3 (%) 17.8 (8 ears) 51.1 (23 ears) 15.6 (7 ears) 28.9 (13 ears)

P-value* (�2 test) P � 0.451 P � 0.062 P1,2 � 0.368

P1,3 � .011 P2,3 � .25

*� � 0.05.
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dysfunction. Additionally, only a few ears (14.1%) were
free of disease after the first treatments, regardless of the
methods applied, and others needed repeated treatments
These findings also indicate that functional recovery of the
eustachian tube was poor.

The use of grommet insertion is controversial, pri-
marily because of the high incidence of persistent otorrhea
and eardrum perforation. However, we believe that this is
not a convincing excuse to refuse this treatment option.
Otorrhea and eardrum perforation after grommet inser-
tion can be observed in all kinds of OME. The incidence is
as high as 10% to 29%9 in children, in whom grommet
insertion is most frequently used. Besides, there is no
effective method to return the normal functions of the
eustachian tube, so the primary purpose of treatment for
postirradiation OME is the relief of symptoms to improve
patients’ quality of life. According to our study, grommet
insertion could provide long-term relief of aural fullness
and improvement in hearing level, but simple auripunc-
ture plus aspiration could sustain only a short time relief.
Thus, grommet insertion can reduce the frequency of pa-
tients’ consultation and improve the quality of their lives
more effectively than simple auripuncture plus aspiration.
Additionally, we observed that tympanic membranes showed
different pathological changes, atelectasis in different de-
grees, in conditions of long-term dysfunction of the eusta-
chian tubes. If these changes cannot get effective interfer-
ence as soon as possible, atelectasis can develop into
adhesive otitis media and both could cause aural fullness
and HL. In our study, atelectasis occurred in 18.5% of pa-
tients and adhesive otitis media in 4.4% of patients, most of
whom were in group 1; the incidences in group 3 were the
lowest of the three groups. Thus, the ventilation tube may
play an important part in the prevention of atelectasis and
adhesive otitis media in patients with NPC.

According to our observation, not all otorrhea after
grommet insertion was suppurative, and some was just ef-
fusion in the middle ears. This confirmed the difference in
pathogenesis between postirradiation and conventional
OME. The mucosa can produce secretions continuously be-
cause of the direct irradiation damage to the middle ear,
even if the ventilation tube takes the place of the eustachian
tube in adjusting the pressure of the middle ear; thus, fluid
in the middle ear is persistent in postirradiation OME and
needs unobstructed drainage with a ventilation tube, in-
stead of repeated auripuncture plus aspiration.

Additionally, we feel the influence of eardrum perfo-
ration should be reconsidered. Symptoms relieved or even
disappeared, and satisfactory treatment results were ob-
tained in the patients with dry eardrum perforations.
Thus, the problem we should prevent and deal with is not
eardrum perforation but accompanying infections. We en-
hanced local care with different measures, the most effec-
tive of which was washing the tympanic cavities with a
mixture of �-chymotrypsin, dexamethasone, and even an-
tibiotics, to dilute the secretions and prevent infections.

The patients usually also have accumulated scabs,
granulation tissue, and osteoradionecrosis in external acous-
tic meatus, rhinitis, sinusitis, etc. Thus, it is also necessary
to enhance the topical care for nose, accessory nasal sinuses,
and external acoustic meatus to maintain a clean environ-

ment around the eustachian tube. In our study, the inci-
dence of otorrhea and eardrum perforation after grommet
insertion was 28.9%, lower than that reported in the related
literature, and 11.1% of patients with perforations main-
tained dry ears. The secretions in postirradiation OME are
usually thick and turbid so that it’s easy to form scabs. So we
need to clear the ventilation tube or even insert it anew after
cleaning under a microscope, when it is obstructed by scabs.

In addition to auripuncture plus aspiration and grom-
met insertion, we tried the method of tympanic membrane
fenestration. In Hwang et al.’s article10, fenestration with
a CO2 laser was used in OME in patients with NPC.
However, we adopted drug cauterization because of limi-
tations regarding facilities and expenses. The relief time
of this method was longer than that of auripuncture, but
shorter than that of grommet insertion. Compared with
the latter, its advantages include a lower incidence of
complications and a simpler technique.

CONCLUSION
Postirradiation OME in patients with NPC is a spe-

cial kind of OME. Thus, we need not only help patients
form proper expectation for the effects before treatment,
but also assess results with new criteria after treatment.
The three methods used here each have advantages and
disadvantages. Because simple auripuncture plus aspira-
tion usually does not cure the disease, myringotomy plus
grommet insertion is still a choice for postirradiation
OME, even with its high incidence of complications. In
conclusion, we believe that a step by step approach should
be adopted in choosing treatment methods. That is, we
should use auripuncture first and then consider the other
methods only if the former is inadequate. In patients with
grommet insertion, enhanced local care of the middle ear
can reduce the incidence of complications.
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