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Although myringotomy with the placement of a tympanostomy tube can be 
used as a way to administer medications in the treatment of Ménière’s disease 
and sudden deafness, its main indications are in otitis media with effusion; 
recurrent, refractory, or complicated acute otitis media; otitis media with 
consequent atelectasis, and some initial cases of cholesteatoma. Dysfunction of 
the Eustachian tube is the basis for the etiopathogenesis of all these situations, and 
the tympanostomy tube is used for equalizing air pressure between the middle ear 
and the external auditory canal, for aspiration of retained secretions, and for long-
term maintenance of aeration in the tympanic cavity.  Equalization of pressure is 
obtained immediately after tympanostomy and automatically relieves the acute 
tubal dysfunction, without major inflammatory alterations. Aspiration can be 
useful in cases with thick secretions, preventing the formation of a mucous plug 
that can obstruct the tube. However, it has been demonstrated that this aspiration 
does not influence the final result of the procedure and, because there is a risk 
of trauma in the inner ear and development of tympanosclerosis, there is no 
justification for the aspiration of secretions.1  The most important function of the 
tube, however, is prolonged aeration of the mucosa of the middle ear, allowing 
for reversal of metaplasia and edema in the Eustachian tube as well as recovery 
of mucociliary activity. 
Some questions have not been entirely answered yet and represent an obstacle 
to the full understanding of how the middle ear and tympanostomy tubes behave 
when patients are treated. First, what will be the time needed for regression of all 
pathological alterations? And what will be the expected time until extrusion of 
the tympanostomy tube? How can we be sure that the tubotympanic system has 
recovered its normal function and histologic condition after  extrusion or removal 
of the tube?
The design of the tympanostomy tube can interfere with time to extrusion, and 
some will remain in place between six and twelve months (grommets) and others 
can remain for longer periods. Some designs are intended to remain for undefined 
periods and should be removed by the surgeon when appropriate, as are “T” 
tubes, Armstrong®, or Paparella II®.  In an attempt to control their permanence, 
ventilation tubes have been made of absorbable material.2,3 In the future, these 
tubes will have their absorption time controlled and will eliminate the need for 
eventual surgical removal.
At the time the tympanostomy tube is indicated, the surgeon must take into 
account the possibility of failure in the long-term, and the difficulty of having 
family members understand the real nature of chronic middle ear disease. Chances 
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of complication must also be considered, among them post–tympanostomy tube 
otorrhea, the most frequent. In a study published in 2005, Pereira and coworkers4 
followed 75 children treated with tympanostomy tubes during 38 months, and 
found otorrhea (47.3%), atrophy of the tympanic membrane with retraction 
(39.7%), tympanosclerosis (23.3%), and persistence of perforation of the tympanic 
membrane (2.1%) to be complications that can occur.
Post–tympanostomy tube otorrhea can be associated with the presence of a 
biofilm, as shown by Karlan and coworkers,5 and these authors related this fact to 
the type of material used in the tube. To avoid this complication, the use of topical 
antibiotic in the immediate post-operative period can be considered, as well as 
the choice of a tube made of bacteriostatic material. A meta-analysis carried 
out by Garcia and coworkers,6 in 1994, showed an 85% reduction in cases of 
post–tympanostomy tube otorrhea by the prophylactic use of antibiotic drops. In 
2006, Hochman and coworkers7 reviewed several studies on post–tympanostomy 
tube otorrhea and identified a 50% reduction using this type of approach. 
A double-blind randomized study with 200 children showed that prophylaxis with 
ciprofloxacin and dexamethasone drops reduced cases of otorrhea by up to 93%.8 
Some studies have shown a possibility of preventing otorrhea by using tubes made 
of materials that are biologically active against bacterial proliferation. One of these 
studies (Chole, Hubbell, in 19959) enrolled 125 children, was multicentric, and 
was carried out by evaluating the performance of tubes coated with silver oxide, 
reducing the incidence of otorrhea by 50%. The ionic bombardment of the tube 
was tested in two trials, one in vitro10 and the other using guinea-pigs,11 with good 
results. Tubes coated with phosphoryl choline also provided a lower bacterial 
growth.12  When otorrhea occurs, it should be treated with antibiotic drops, 
preferably with no risk of ototoxicity. But if the treatment is not efficient, removal 
of the tube should be strongly considered as a way of interrupting the infection.
Tympanosclerosis is another frequent complication caused by the placement 
of tubes. In most cases it does not interfere with function, as it affects only the 
tympanic membrane. Sometimes, however, a more extensive tympanosclerotic 
plaque can fixate the handle of the malleus to one of the borders of the ring of 
the tympanic membrane or involve the ossicular joints, reducing mobility of the 
tympanum and meatus, causing a variable degree of hearing loss. To prevent the 
occurrence of tympanosclerosis, some investigators consider that trauma should 
be reduced as a factor as much as possible, even avoiding the aspiration of 
secretions. An experimental study using 20 rats tested tubes treated with vitamin 
E to reduce the level of free radicals in the tympanic membrane, decreasing the 
occurrence of tympanosclerosis.13

The persistence of the perforation is a complication that occurs more often with 
tubes that remain in place for long periods. A way to avoid this is to use, whenever 
possible, a grommet tube. The complication is treated by surgical closing of the 
perforation (myringoplasty). As placement of a tube for longer periods is usually 
indicated in cases where there is a suspicion of permanent Eustachian tubal 
dysfunction, the surgeon must make a difficult decision either to leave the middle 
ear permanently exposed to the exterior, leaving the patient with some lifetime 
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restrictions, or to close the perforation, with clear risks of recurrence of otitis.
Cholesteatoma is an extremely rare complication. A study by Pereira and 
coworkers,4 with 75 operated children, did not show any case of cholesteatoma. 
On the other hand, Al Anazy, in 2006,14 studied a larger population (953 children) 
and compared the incidence of post-tympanostomy tube cholesteatoma in cases 
managed by residents  to those by staff members. He found that this complication 
occurred in 0.62% of the cases treated by residents, and 0.33% of cases treated 
by staff members, thus demonstrating that the less-experienced residents caused 
more trauma to the tympanic membrane by including the epithelium.
Neurosensorial deafness is also very rare,4,15,16,17 and can be related to the 
aspiration of secretions, whether by acoustic trauma or as an effect of pressure-
variation on the labyrinthic windows. However, studies that objectively evaluated 
the effect of aspiration on the inner ear do not corroborate these assumptions. Jang 
and coworkers,16 for example, demonstrated that the sound-intensity of the noise 
of aspiration varies between 86.4 and 96.4 dB, which would not be sufficient 
to cause acoustic trauma during the exposure time of this procedure. Some 
precautions, however, should be taken with children who have malformations 
that can coexist with structural abnormalities of the inner ear, making them 
more vulnerable to trauma from pressure. Aspiration should be avoided in such 
cases or a counter-opening should be performed in the tympanic membrane to 
reduce the decompressive effect. More than complications, however, a recurrence 
post-tympanostomy tube brings frustration to physicians, patients, and relatives. 
According to a review of published reports carried out by Clinical practice 
guideline: Otitis media with effusion,18 20 to 50% of children with secretory otitis 
media who were operated on would need new surgery. As previously mentioned, 
this recurrence occurs because the normal function of the Eustachian tube is not 
restored. Recent studies have shown participation of a biofilm in the maintenance 
of alterations in the middle ear. 
These studies have found a biofilm in the mucosa of the middle ear of patients with 
secretory otitis media, and also in the tympanostomy tube. As biofilm usually is 
found in implanted materials, the role of the tympanostomy tube in the resolution 
of biofilm is discussed: Is the tube a way to oxygenate the microenvironment of 
the middle ear, or is it important because it allows the aspiration of mucus and 
with it a large portion of the biofilm? Is the limited efficacy of the tube caused 
by the limited efficacy it has in resolution of the biofilm? These questions will 
be answered by future studies that have observation and follow-up as the most 
desirable treatment for secretory otitis media, whenever acute recurrence is not 
very frequent and hearing loss is mild.
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