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Abstract

Int roduct ion and obj ect ives:  Tympanostomy tube emplacement  is a common surgical procedure 
in paediat ric otolaryngological surgery. This surgery has complicat ions that  somet imes depend 
on the disease and at  other t imes on the t reatment . The obj ect ive of this study is to know the 
results obtained with tympanostomy tube emplacement  and its complicat ions.
Mat erial  and met hods:  Ret rospect ive study of all the children operated on for t ympanostomy 
t ube emplacement  over a period of  18 months and wit h fol low-up for at  least  7 years;  t his 
amounted t o 143 ears operated on for t he first  t ime.  The study variables were age,  gender 
ini t ial  appearance of  t he ear,  inner ear cont ent s,  t ype of  grommet  insert ed,  durat ion of 
grommet , and the lack of any hospital monitoring needed after ext rusion.
Result s:  One complicat ion or another arose in 46% of the ears. The Donaldson type of grommet  
with a diameter of  1.27 mm is the one that  produced most  complicat ions.  There were more 
complicat ions in ears that  were worse in the otoscopic examinat ion regardless of the grommet  
inserted.
Conclusions: The high prevalence of complicat ions and after-effects after grommet emplacement  
needs long-term follow-up in pat ients. The results obtained suggest  the use of grommets with a 
smaller internal diameter.

© 2008 Elsevier España, S.L. All rights reserved.
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Introduction

Ot it is with effusion is defined as an inflammat ion of the 
middle ear with content  or secret ion in it s interior, in the 
absence of signs and symptoms of acute infect ion. 1,2

It  is one of the most  common disorders in childhood and 
the leading cause of childhood hypoacusis, although its 
actual incidence is unknown because of the few symptoms 
it  produces. Coughing3 is observed in 28% of the ears of 
children who present  ot it is with effusion. It  is more common 
in boys than in girls, and its incidence decreases as they 
grow; most  cases are detected between 2 and 8 years of 
age.4,5

Ot it is with effusion is considered a disease of 
mult ifactorial aet iology; the main pillar is the dysfunct ion 
of the Eustachian tube, to which is added infect ion and poor 
immune funct ion.2 The bacterium Alloiococcus ot it idis is 
current ly also believed to be implicated in the pathogenesis 
of ot it is media with effusion due to it s high incidence of 
presentat ion in such ears, and therefore in the evolut ion of 
the process in these children. 6

In most  cases, the natural course of ot it is with effusion is 
towards spontaneous healing since, as the child grows, the 
immune system is modified and the skull and the Eustachian 
tube develop,7 but  significant  problems in language 
development  can take place during this interval.

Other sequelae of ot it is with effusion are: perforat ion, 
scarring and/ or tympanic membrane atrophy, tympanosclerosis,  
adhesive ot it is, and cholesteatoma; some of which have 
real potent ial to evolve into serious complicat ions, which is 
why t reatment  is considered.

The t reatment  of ot it is with effusion is medical and 
when this fails, surgical. Medical t reatments include 
ant ihistamines, steroidal ant i-inflammatory drugs and 
ant ibiot ics, some of dubious effect iveness, and placement  

of t ranstympanic vent ilat ion tubes (TVT) as a surgical 
t reatment . The TVT are intended to enhance art ificially the 
vent ilat ion of the middle ear, equalling its pressure with 
the atmosphere. There are mult iple models with dif ferent  
shapes, diameters, and materials.

As in the rest  of the hospitals, the placement  of 
t ranstympanic vent ilat ion tubes at  our cent re is one of the 
most  common surgeries in paediat ric otolaryngology. This 
surgery is not  without  complicat ions, which somet imes 
depend on the disease itself  and others on its t reatment .

With this study we aim to ident ify the results obtained 
with the placement  of 3 dif ferent  models of TVT with 
the same material (fluoroplast ics), their durat ion, and 
complicat ions, if  there are significant  dif ferences between 
them and whether these dif ferences are influenced by other 
variables such as the aspect  of the eardrum and the type of 
content , in order to guide decision-making on the TVT to be 
used, based on obj ect ive findings.

Material and methods

This is a ret rospect ive study of children in whom 
t ranstympanic vent ilat ion tubes were placed for the 
first  t ime over a period of 18 months. We reviewed the 
medical records of children operated on for a year and a 
half ,  between September 1998, and March 2000, since the 
children operated on in this t ime interval have already been 
cont rolled and have been monitored for at  least  7 years, 
thus offering a knowledge of any late complicat ions which 
may appear.

The total number of pat ient  records reviewed was 86, of 
these, 8 cases were lost  through not  having cont inued with 
follow-up at  our hospital.  Therefore, the start ing point  is 
78 children with a total of 156 ears, in which 143 TVT were 

Colocación de tubos de ventilación transtimpánicos en niños con otitis seromucosa: 

análisis de resultados y complicaciones

Resumen

Int roducción y obj et ivos: La colocación de tubos de vent ilación t ranst impánicos (TVT) es una de 
las cirugías más habituales de la otorrinolaringología pediát rica. Esta cirugía no está exenta de 
complicaciones que, a veces, dependen de la propia enfermedad y, ot ras, de su t ratamiento. El 
obj et ivo de este estudio es conocer los resultados que hemos obtenido con la colocación de 
tubos de vent ilación t ranst impánicos y sus complicaciones.
Mat erial  y mét odos:  Estudio ret rospect ivo de todos los niños intervenidos con colocación de 
TVT, en un período de 18 meses, y un seguimiento mínimo de 7 años, 143 oídos intervenidos por 
primera vez. Las variables obj eto del estudio son: edad, sexo, aspecto inicial del oído, conteni-
do del oído, t ipo de TVT colocado, duración del TVT, complicaciones aparecidas y no necesitar 
cont roles hospitalarios t ras ext rusión del TVT.
Result ados: El 46% de los casos presentaron algún t ipo de complicación. El TVT que más compli-
caciones nos ha producido es el t ipo Donaldson de 1,27 mm de diámetro interno. Aparecen más 
complicaciones en los oídos que estaban peor en la otoscopia independientemente del TVT co-
locado.
Conclusiones:  La alta incidencia de complicaciones y/ o secuelas t ras la colocación de TVT hace 
necesario el seguimiento de los pacientes durante un largo período. Los resultados obtenidos 
orientan a ut ilizar TVT de diámetro interno más pequeño.
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placed, since the remaining 13 ears did not  require their 
placement  at  the t ime of surgery.

The criteria we use to operate on a child present ing ot it is 
with effusion are, as in other cent res1,7:

−  Bilateral ot it is with effusion last ing for over 3 months of 
evolut ion, with hearing loss, and which does not  improve 
with medical t reatment

−  Unilateral ot it is with effusion last ing for over 6 months 
of evolut ion which does not  improve with medical 
t reatment

−  Recurrent  ot it is media, and ot it is with effusion in periods 
between bouts and in recurrent  ot it is media without  ot it is 
with effusion between bouts when prophylact ic ant ibiot ic 
t reatment  does not  resolve the disease8

−  Atelectat ic tympanic membrane9

We performed surgery under general anaesthesia and as a 
maj or day-care surgical procedure. Before the myringotomy, 
we disinfected the external auditory canal with povidone 
iodine solut ion followed by irrigat ion with saline solut ion.

Although the recommendat ions of the Subcommit tee on 
Ot it is Media with Effusion, from May 2004, indicate that  
adenoidectomy should not  be carried out  in the init ial 
t reatment  of ot it is with effusion,10,11 many of the children 
under study also presented adenoid signs, so in these cases, 
adenoidectomy was also performed in addit ion to the 
placement  of TVT.

The first  post -operat ive check-up was performed a 
week af t er surgery,  and if  no problems were present , 
subsequent  check-ups t ook place every 3-6 months,  unt i l 
t he 6 months af t er t he ext rusion of  t he TVT.  If  af t er 
t hat  t ime t here was no recurrence or complicat ion of 
disease evolut ion,  t he child was discharged f rom hospit al 
t o cont inue normal monit oring by a paediat rician. 
Otherwise,  t he check-ups or t reatments depended on t he 
complicat ion emerging.

The main response variables studied were: the number 
and t ype of  complicat ions af ter placement  of  a specific 
TVT, and as secondary variables:  age, gender,  init ial 
appearance of  the ear before performing myringotomy, 
content  of  the ear af ter myringotomy, t ype of  TVT placed, 
durat ion of  t ranstympanic vent ilat ion tube, and whether 
there was any need for hospital check-ups af ter ext rusion 
of  the TVT.

In the study we considered the following complicat ions: 
otorrhea following surgery, if  it  occurred during the first  
4 weeks after surgery; late-onset  otorrhea, if  it  occurred 
later; tympanic perforat ion with spontaneous closure; 
residual tympanic perforat ion, requiring myringoplasty 
for closure; persistence of the t ranstympanic vent ilat ion 
tube, when more than 30 months go by without  ext rusion 
of the tube; recurrence of ot it is with effusion requiring the 
placement  of a new TVT; tympanic membrane ret ract ion, 
when the ent ire eardrum or a part  of it  is ret racted. Most  
often this ret ract ion affects a small part  of the eardrum with 
no further repercussion or funct ional sequela, but  at  other 
t imes this tympanic ret ract ion can be dangerous because 
cholesteatoma or adhesive ot it is may develop. Normally, 
this development  does not  occur due to the placement  of 
the TVT by itself ,  but  due to the natural history of ot it is 
with effusion because of poor tube vent ilat ion.

In the study, we dist inguished between 4 types of image 
in the otomicroscopic examinat ion:

−  Apparent ly normal tympanic appearance: tympanic 
texture and mobilit y will be modified

−  Presence of air-fluid levels; the membrane maintains its 
t ransparency and we can observe fluid levels or bubbles

−  Opaque eardrum: the eardrum is thickened, oedemat ized. 
It  is not  uncommon to find a blue eardrum when the ot it is 
is very advanced

−  Ret racted eardrum: the appearance is thinned, at rophic, 
and ret racted

As for contents, we dist inguish 3 dif ferent  types: no 
contents, serous content , and mucous content .

We must  recall that , despite the lack of content , we place 
TVT in cases of repeated ot it is, in cases of adhesive ot it is, 
and in cases in which there were fluids in the previous pre-
operat ive visit .

The durat ion of the t ranstympanic vent ilat ion tube is 
counted in months from its placement  (day of surgery) to 
it s ext rusion, either spontaneously or surgically.

We used 3 types of TVT, all of them of short  durat ion and 
the same material,  fluoroplast ics: a Shepard model with 2 
internal diameter measures (1.02 and 1.14) and a Donaldson 
1.27 model.

The criteria for evaluat ion of response variables are 
clinical, by otoscopic or otomicroscopic examinat ion, and 
audiometric-impedanciometry study during scheduled visits.

The stat ist ical programme used to carry out  the 
calculat ions and stat ist ical analysis was SPSS version 11. 
The study is descript ive of all the variables included; 
the results of the quant itat ive variables are expressed in 
median and standard deviat ion and categorical variables in 
frequency and percentages. Normality assumpt ions were 
confirmed for the applicabilit y of the usual stat ist ical tests. 
Where applicable, Student  t  analysis for the analysis of 
quant itat ive variables and c 2 for categorical variables were 
performed. Non-paramet ric tests were used in cases which 
did not  meet  the normality assumpt ions. An alpha risk of 
0.05% was accepted.

Results

The children were between 2 and 10 years of age, with a 
larger number of cases between 4 and 5 years, 54.6% of 
TVT placed (Table 1) and in terms of gender dist ribut ion, 
there is a higher frequency in males (60.3% male and 39.7% 
female).

The aspect  of the eardrum prior to myringotomy was 
opaque in 57% of the cases; in 18.7%, ret racted; in 15.4%, 
with levels and in 8.4% normal. In 60.1% the content  was 
mucous, 23.8% presented no content , and 16.1% was serous.

With regard to the type of vent ilat ion tube used, in 11% 
(n=17) the type was Shepard 1.02; in 58% (n=83), Shepard 
1.14; and in 30.1% (n=43), Donaldson 1.27.

The durat ion of the TVT, regardless of type, ranged from 
3 to 30 months. There are dif ferences in durat ion depending 
on the type of TVT; 9 months on average for TVT type 1.02, 
12 months for TVT type 1.14, and 18 months for TVT type 
1.27, with stat ist ical significance (P<.001).
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There were complicat ions in 46.2% of cases, that  is in 
66 of the 143 ears operated on, which were dist ributed as 
shown in Table 2.

A hospital check-up was required in 33% of the ears after 
TVT ext rusion with the onset  of various complicat ions or 
sequelae.

The complicat ions arising from the TVT and their durat ion 
depending on the different variables studied were as follows:

1.   In analyzing the complicat ions according to the type 
of TVT placed, it  can be observed that  the TVT with 
most  complicat ions were the Donaldson 1.27; in 60.5% 
(26/ 43) of TVT 1.27 placed, in 44.6% of TVT 1.14 
(37/ 83) placed and in 17% of TVT 1.02 (3/ 17) placed. 
These results are stat ist ically significant  (P=.01) (Table 
3). When comparing each type of TVT with the onset  
of each complicat ion, it  has not  been possible to apply 
stat ist ical tests, due to the few or inexistent  cases of 
each complicat ion and their inapplicabilit y.

2.    In comparing the durat ion of the TVT with the appearance 
of complicat ions (we established the durat ion of a 
vent ilat ion tube as the arithmet ic mean of the recorded 
durat ions in months), we noted that  there are more 
cases with complicat ions when the durat ion of the TVT 
in the tympanic membrane was greater (P<.001); these 
appear with a mean durat ion of 15.7 months.

3.    If  we compare the init ial appearance of the ear with 
the onset  of complicat ions, we find that  in ears with a 
normal aspect , complicat ions arise in 17% of cases, with 
a stat ist ically significant  dif ference compared to the rest  
of the appearances, which tend to offer complicat ions in 
50% of cases (Table 4).

4.   When comparing the init ial content  after the complet ion 
of myringotomy with the onset  of complicat ions, we 
found complicat ions in 44% of ears which did not  present  
contents, in 35% of ears with serous content  and in 50% 
of ears with mucous content . Given the similar rate 
of complicat ions, the dif ferences are not  stat ist ically 
significant  (Table 5).

5.    In addit ion, when comparing the original appearance 
of the ear with the durat ion of the t ranstympanic 
vent ilat ion tube, we observe that  there are no significant  
dif ferences (Table 6).

6.    Nor are there any dif ferences when comparing the 
contents of the ear on performing myringotomy with the 
durat ion of the TVT (Table 7).

Tabla 1 Frequency by ages Table 2 Complicat ions

Table 3 Complicat ion by tube type

Tube type Complicated cases,  
No. (%)

Total, No. 
(%)

1.02 3 (17.6) 17 (11.9)
1.14 37 (44.6) 83 (58.0)
1.27 26 (60.5) 43 (30.1)
Total 66 (46.2) 143 (100.0)

Table 4 Complicat ion by init ial aspect

Init ial aspect Complicat ion, % Cases from total

Normal 16.7% 2 of 12
Air-fluid levels 50% 11 of 22
Opaque 47.6% 39 of 82
Ret racted 51.9% 14 of 27

Table 5 Complicat ion by content

Content Complicat ion, % Cases from total

Empty 44.1% 15 of 34
Serous 34.8% 8 of 23
Mucous 50% 43 of 86

Table 6 Average durat ion with regard to init ial aspect

Aspect Average durat ion, mo

Normal 11.4
Levels 15.1
Opaque 12.8
Ret racted 14.1

Table 7 Average durat ion with regard to content

Content Average durat ion, mo

Empty 14
Serous 10
Mucous 13.9

 Age, y Pat ients, No. (%)

 2 7 (9)
 3 8 (10.3)
 4 22 (28.2)
 5 19 (24.4)
 6 10 (12.8)
 7 6 (7.7)
 8 1 (1.13)
 9 2 (2.6)
 10 3 (3.8)
 Total 78 (100)

              Type of complicat ion Cases, No. (%)

Tympanic ret ract ion 28 (19.6)
Late-onset  otorrhea 23 (16.1)
Persistence of TVT (requiring ext ract ion) 18 (12.6)
Recurrence of ot it is with effusion  16 (11.2) 
 (with new TVT required) 
Otorrhea following surgery 7 (4.9)
Tympanic perforat ion with spontaneous 3 (2.1) 
 closure
Residual tympanic perforat ion 3 (2.1)

TVT indicates t ranstympanic vent ilat ion tubes.
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Tables 8 and 9 collect  the cases of complicat ions depending 
on the variables of appearance and content  and types of 
TVT employed, although the volume of the series does not  
allow stat ist ical calculat ions other than those presented 
above.

Discussion

In conduct ing our study, we have not  considered other 
complicat ions described in the literature, such as the 
collapse of TVT into the ear, haemorrhage, dislocat ion 
of the ossicular chain, iat rogenic cholesteatoma, or 
laberynthizat ion, due to not  having any knowledge of their 
occurrence to date. Nor have we considered others, as we 
did not  consider as such the obst ruct ion of TVT, given that  
we t reat  it  with ceruminolyt ics and subsequent  aspirat ion 
in consultat ion, or myringosclerosis, as it  is an aesthet ic 
rather than a funct ional sequela.

We found a higher incidence of ot it is with effusion 
requiring surgical t reatment  in men than in women, similarly 
to other authors.4,5,12 Moreover, the most  common ages were 
4-5 years, unlike other studies that  found a higher incidence 
in younger children.12

More than half  of the cases presented an opaque 
appearance in otoscopy (57%) and the content  displayed 
after myringotomy was, in most  cases, mucous (60%). A high 
percentage of ears without  content  following myringotomy 
(24%) stands out  and could correspond, as ment ioned above, 
to otoscopy showing ears that  have suffered from recurrent  
ear infect ions, that  are swollen, tarnished, with scarred 
areas, etc, but  with no liquid, or perhaps with the content  
having been displaced by nit rous oxide. In these cases we 
placed a TVT, even though the myringotomy was blank.

The most  widely used TVT was TVT 1.14 (58%).
As in the literature, we found a greater durat ion in the 

tympanic membrane the greater the inner diameter. 13-15

This series reveals a high percentage of complicat ions 
(46%), the most  common being tympanic membrane 
ret ract ion. Tympanic ret ract ion has been considered as a 
complicat ion after TVT, although in cases of bad evolut ion, 
it  is more of a complicat ion of the disease itself ,  due to 
poor tube vent ilat ion. We have not  dif ferent iated the 
types of ret ract ion; they are all encompassed as tympanic 
membrane ret ract ion and considered as a complicat ion 
since, in principle, these ears are monitored for a long t ime 
in case they present  further complicat ions and, therefore, 
they are not  discharged. In the monitoring of this series for 
7 years, no child has developed cholesteatoma.

The next  complicat ion in frequency is late otorrhea, 
at t ributable to an external contaminat ion through the 
external auditory canal or rhinopharyngeal contaminat ion. 
In the literature, this is the most  common complicat ion 
after TVT, with an incidence of 12%-24% depending on the 
series.12,16-18

In analyzing the complicat ions arising in terms of the TVT 
placed, the high rate of complicat ions with the TVT 1.27 
(60.5%) stands out  along with the slight  incidence with TVT 
1.02 (17.6%).

The results obtained in terms of the TVT, although without  
offering definit ive conclusions due to the few cases exist ing 
and the ret rospect ive nature of the study, indicate that  
after the placement  of TVT 1.27 there is more recurrence of 
ot it is with effusion once the TVT is ext ruded, an increased 
number of ext ract ions is required because of it s greater 
size,12-14 the occurrence of post -operat ive and late otorrhea 
is more frequent  and has a higher frequency of tympanic 
membrane perforat ion with spontaneous closure and, on a 
dif ferent  note, it  must  be highlighted that  a greater number 
of ears have remained ret racted when a TVT 1.14 (25.3%) 
was placed than when it  was a TVT 1.27 (16.3%) and in cases 
where the perforat ion which appeared after the ext rusion 
of TVT has required surgical closure it  occurred in ears in 
which a TVT 1.14 had been placed, and none in ears with a 
TVT 1.27. Some authors do not  find perforat ions when using 
a Shepard TVT15 and others find them often when they place 
a T-Tube,19 as would be expected.

When analyzing the durat ion of the TVT and the appearance 
of complicat ions, we found that  a greater durat ion in 
the tympanic membrane brought  a higher likelihood of 
complicat ions, occurring with a mean durat ion of 15.7 

Table 8 Complicat ion and aspect  by tube type

Tube type Aspect Complicat ion Total

Yes No

1.02 Normal   0   1   1
Levels   0   3   3
Opaque   3   9 12
Ret racted   0   1   1
Totals   3 14 17

1.14 Normal   2   7   9
Levels   8   5 13
Opaque 18 24 42
Ret racted   9 10 19
Totals 37 46 83

1.27 Normal   0   2   2
Levels   3   3   6
Opaque 18 10 28
Ret racted   5   2   7
Totals 26 17 43

Table 9 Complicat ion and content  by tube type

Tube type Aspect Complicat ion Total

Yes No

1.02 Empty   1   1   2
Serous   0   5   5
Mucous   2   8 10
Totals   3 14 17

1.14 Empty 12 13 25
Serous   5   9 14
Mucous 20 24 44
Totals 37 46 83

1.27 Empty   2   5   7
Serous   3   1   4
Mucous 21 11 32
Totals 26 17 43
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months. Due to the study design, we cannot  dif ferent iate 
this factor separately regardless of the type of TVT, since 
the model which presents more complicat ions is TVT is 1.27, 
which is the one with the highest  durat ion.

We found a stat ist ically significant  dif ference between 
the init ial appearance of the ear before the intervent ion 
and the occurrence of complicat ions. Those with normal 
aspect  suffered half  as many complicat ions as those with 
other aspects, a fact  which could be explained by the lower 
underlying involvement  in these cases.

We found no relat ionship between the type of content  
within the tympanic cavity when performing myringotomy 
and the percentage of complicat ions, or between the init ial 
appearance of the ear and the content  after myringotomy 
with the durat ion of TVT.

Conclusions

Considering the limitat ions entailed by a ret rospect ive 
study, we can state that : the high incidence of complicat ions 
and/ or sequelae after TVT placement  indicates the need 
to monitor pat ients for a reasonable period, and the 
invest igat ion of other approaches towards ot it is media with 
effusion. Meanwhile, the results obtained lead us to make 
greater use of TVT 1.02, which was the least  used so far, 
since, as we have seen, it  has an acceptable durat ion and 
few complicat ions, and to make less use of TVT 1.27, the 
one with the most  complicat ions.

Prospect ive studies are needed, with more cases, with 
randomness in the TVT model used with respect  to the 
appearance of the eardrum, content  and pat ient  age and 
with the same insert ion technique (quadrant , direct ion of 
the incision), allowing further evidence on dif ferences in 
the results.
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