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Abstract

Int roduct ion and goals: Tubotympanal mucocil iary funct ion is damaged in pat ients with ot it is 

media with effusion. Our obj ect ive was to study its situat ion and recovery after tympanostomy 

tube insert ion.

Methods: We evaluated the mucociliary act ivity of the ear and Eustachian tube with scint igraphy 

in four groups of adults with chronic ot it is media with effusion after vent ilat ion tube insert ion. 

The test  was performed on 3 days (Group I),  6 days (Group II),  9 days (Group III) and 12 days 

(Group IV) after tympanostomy tube insert ion.

Result s: After excluding some pat ients with limited otorrhea, the percentages of pat ients that  

normalised mucociliary funct ion in the dif ferent  groups were: Group I,  0 of 13, 0%; Group II,  4 

of 15 pat ients, 26,6%; Group III,  14 de 18 cases, 88,8%; and, in Group IV, 18 of 18, 100%.

Conclusions: Mucociliary funct ion is altered in pat ients with chronic ot it is media with effusion. 

With t he insert ion of  t ympanostomy tubes,  mucocil iary clearance is restored progressively, 

reaching normal after 12 days in all the pat ients.

© 2009 Elsevier España, S.L. All rights reserved.
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Evolución de la actividad mucociliar tubotimpánica, estudiada por gammagrafía, tras 

la colocación de tubos de ventilación en adultos con otitis media seromucosa crónica

Resumen

Int roducción y obj et ivos: La función mucocil iar tubot impánica está alterada en los pacientes 

con ot it is media seromucosa. Nuest ro obj et ivo es estudiar su situación y recuperación t ras la 

colocación del drenaj e t ranst impánico.
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Introduction

Ot it is media with ef fusion (secretory ot it is media) was 
irst described by Politzer1 and init ial ly called serous 
ot it is media.  From the clinical point  of  view, among the 
various deinitions of the pathological process, we have 
chosen that  of  Zechner, 2 according to which ot it is media 
with ef fusion “ is a pathological process of  the middle ear 
characterised by an accumulation of luid in the cavity, 
with no signs of  acute infect ion and behind an intact  
t ympanic membrane” .

In 1980, the Ad Hoc Committee on Deinition and 
Classiication of Otitis Media in the Second International 
Symposium on recent  advances on serous ot it is, proposed 
a classiication based on disease duration and type of 
effusion; secretory otitis was classiied as acute, subacute 
and chronic, according to durat ion, and as serous, mucoid 
and purulent  depending on the type of the effusion.

Ot it is media with effusion is a very common process, 
and its aet iopathogenesis is ext remely cont roversial:  the 
roles played by age, adenoid hypert rophy, allergy, climate, 
ant ibiot ics, infect ion, impaired immunity, Eustachian tube 
pressure dysfunct ion and the secretory act ivity of the 
middle ear mucosa have been considered among the most  
important factors. The speciic inluence of each of these 
aspects is, in many cases, still to be clariied.

We studied the act ivit y of  the mucocil iary system of 
middle ears af fected by mucous ot it is media af ter the 
insert ion of  t ympanostomy drainage tubes, to clarify the 
inluence of mucociliary clearance in the genesis of this 
condit ion, as well as the act ion of  t ympanostomy tubes in 
it s healing.

To do so,  we det ermined t he t ransport  capacit y of 
t he mucoci l iary syst em of  middle ears af fect ed by t he 
mucosal  variet y of  chronic ot i t is media wit h ef fusion, 
over t ime,  af t er t he insert ion of  t ympanost omy t ubes 
t hrough t he inst i lment  of  human serum albumin 
label led wit h 99Tc,  and t he performance of  sequent ial 
scint igraphy.

Methods

We carried out  a sequent ial tubo-tympanic scint igraphy 
on 80 pat ients, aged between 18 and 65 years, suffering 

from mucous-type chronic ot it is media with effusion, of at  
least  12 weeks durat ion, who required tympanostomy tube 
insert ion for their t reatment .

In our study, serous or purulent  variet ies were not  
included, nor pat ients with coinciding catarrhal processes 
or allergic crisis of the upper airways at  the t ime of tube 
insert ion. There was no cont rol group without  pathology. No 
samples were taken for culture.

Mucociliary funct ion was assessed by sequent ial tubo-
tympanic scint igraphy pract iced after surgery, so we 
created 4 groups of 20 pat ients, using a random assignment  
procedure. In Group I,  the scint igraphy was performed 
3 days after surgery; in Group II,  6 days afterwards; in 
Group III,  9 days afterwards; and in Group IV, 12 days after 
surgery. All pat ients were evaluated one week after the 
scint igraphic examinat ion to assess the evolut ion of each 
case. All pat ients authorised their inclusion in the study and 
the complet ion of the scint igraphy scan.

All pat ients received, through the myringotomy, a dose 
of 18.5 MBq of 99Tc human serum albumin in a volume of 
0.05 cc. The t ransit  of the radiot racer along the tube was 
monitored using stat ic images acquired in lateral proj ect ion 
at  regular intervals of t ime.

Two situat ions, depending on the act ivity of the tubo-
tympanic mucociliary system in the scint igraphy scans 
performed, were dist inguished3:

1.  Patients with normal activity, in whom the 
radiopharmaceut ical deposited via myringotomy reached 
the posterior pharyngeal wall at  a normal speed (Figure 
1), according to earlier experiences, and

2.  The other pat ients lacking t ransport  capacity of the tubo-
tympanic mucociliary system, in whom the radioact ive 
material remained at  the init ial point  of deposit  for the 
ent ire study.

Patients who, after completion of the scan, suffered 
an otorrhea were recorded. These pat ients were not  
considered as suscept ible of  being evaluated in the 
interpretat ion of  the scint igraphic result s.  We recorded 
the number and percentage of  pat ients who, in each group, 
obtained a normal or pathological result .  We est imated 
the conidence intervals, with a 95% CI, of the percentages 
of pat ients with a normal scint igraphy scan in each of  the 
groups.

Mét odos:  Hemos evaluado la act ividad mucociliar del oído medio y de la t rompa de Eustaquio 

por gammagrafía, en 4 grupos de adultos con ot it is media seromucosa crónica, t ras la coloca-

ción del tubo de vent ilación. La exploración se llevó a cabo 3 días (grupo I),  6 días (grupo II),   

9 días (grupo III), y 12 días (grupo IV) t ras la colocación del drenaj e.

Resul t ados:  Tras excluir algunos pacientes con otorrea autolimitada, los que normalizaron la 
función mucocil iar,  result aron ser en cada grupo:  grupo I,  0 de 13,  0%; en el grupo II,  4 de  

15 pacientes, 26,6%; para el grupo III: 14 de 18 casos, 88,8% y, por últ imo, en el grupo IV, 18 de 18, 

100%.

Conclusiones:  En los pacientes con ot it is media seromucosa crónica la función mucociliar está 

alterada. La inserción del tubo de vent ilación reestablece el aclaramiento mucociliar de forma 

progresiva, alcanzando la normalidad tras 12 días en todos los pacientes.
© 2009 Elsevier España, S.L. Todos los derechos reservados.
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Results

After inst il lat ion of the t racer, there was scarce and 
t ransient  otorrhea in a variable number of pat ients in each 
study group: in Group I,  there was a secondary otorrhea 
in 7 of 20 pat ients in the group, represent ing 35% of the 
study pat ients; in Group II,  otorrhea appeared in 5 pat ients 
in the group, which represents 25% of the study pat ients; 
in Groups III and IV, otorrhea took place in 2 pat ients in 
each group, represent ing 10% of each of the two groups of 
pat ients studied. All these pat ients were excluded from the 
scint igraphic evaluat ion.

After rej ect ing the pat ients who suffered otorrhea in 
each study group, the following act ivity percentages were 
obtained (Table, Figure 2) for the sequent ial tubo-tympanic 
scint igraphy after complet ing the tympanostomy drain:

In Group I,  covering the pat ients studied three days after 
insert ion of tympanostomy drainage, none of the pat ients 
studied showed any t ransport  capacity of the mucociliary 
system, evaluated by this procedure (95% CI: 0% to 24.7%).

In Group II,  which grouped together the pat ients in whom 
scint igraphy was performed 6 days after tympanostomy 
drainage insert ion, 4 pat ients of the 15 considered, that  is, 
26.6% (95% CI: 7.8% to 55.1%) of all pat ients, showed normal 
act ivity of the Eustachian tube mucociliary system.

In Group III (the pat ients studied nine days after tube 
insert ion), we observed normal tubo-tympanic t ransport  
capacity of the mucociliary system in 16 of the 18 pat ients 
in this group: that  is, 88.8% (95% CI: 65.3% to 98.6%).

Finally, in Group IV (pat ients who underwent  scint igraphy 
12 days after tympanostomy drainage insert ion), we found 
normal tubo-tympanic t ransport  capacity of the mucociliary 
system in 18 of the 18 pat ients considered; that  is, 100% 
(95% CI: 81.47% to 100%).

Discussion

The aet iopathogenesis of ot it is media with effusion is 
yet to be clariied in many respects. In its pathogenesis, 
three possibly interrelated key factors must  be considered, 
among others: middle ear inlammation, Eustachian tube 
dysfunct ion and decreased mucociliary clearance. The last  
factor was the subj ect  of our invest igat ion.

There is abundant  evidence of the relat ionship between 
ot it is media with effusion and mucociliary funct ion 
impairment .4 Some studies provide relevant  data. Ernstson5 
studied ive patients with congenital ciliary immotility 
syndrome, which showed the existence of chronic 
secretory ot it is media in most  pat ients. Chronic mucosal 

Figure 1  Images from the scint igraphy scans taken 7 and 20 

min after radiot racer inj ect ion in the middle ear with normal 

mucociliary clearance. Note the increase of the signal emit ted 

from the Eustachian tube.

Figure 2 Number of pat ients with normal and pathological 

scint igraphy in the dif ferent  pat ient  groups created according 

to the days that  passed after drain insert ion.
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Table 1 Number, percentage and conidence interval of patients with normal scintigraphy, according to the days that passed 
after vent ilat ion tube insert ion

Days passed until  Number of patients with Percentage of patients 95% CI of patients with 

scint igraphy normal scint igraphy /   with normal scint igraphy normal scint igraphy 

 total cases in the group  

3 0/ 13 0 0–24.7%

6 4/ 15 26.6 7.8–55.1%

9 16/ 18 88.8 65.3–98.6%

12 18/ 18 100 81.5–100%
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ot it is media is very common during childhood in pat ients 
with primary ciliary dyskinesia.6 Borkowski7 found a lower 
ciliary beat  frequency in pat ients with ot it is media with 
effusion (6.5±1.83 Hz) compared to controls carried out in 
patients not suffering from it (10.68±1.87 Hz). This suggests 
the existence, at  least  in some cases, of a ciliary act ivity 
disorder.4

Regarding the possible inluence of mucus on the 
mucocil iary t ransport  system capacit y,  t here is evidence 
t hat  contact  of  t he content s (t aken f rom children wit h 
mucoid ot it is media) wit h t he cil iat ed cel ls in t he nasal 
mucosa result ed in a reduct ion of  ci l iary beat  af t er a few 
hours. 8 The same result  was obtained when mucus f rom 
children wit h mucoid ot it is media was placed on guinea 
pigs. 9 These alt erat ions can be explained by t he physical 
and chemical composit ion of  t he content s of  ot it is media 
with effusion: indeed, inlammatory mediators have been 
detected in it  (cytokines such as TNF,  int erleukin [ IL-8, 
IL-6] ,  int erferon gamma, macrophage inhibit ory factor 
and other substances).  In guinea pigs,  i t  was found t hat  
t he platelet  act ivat ing factor,  a substance present  in 
the inlammatory reaction, impaired the clearance of 
t he middle ear. 10 Leukot riene C4 and D4 also caused a 
reduct ion in ci l iary act ivit y. 11 Bacterial  endotoxins—and 
bacteria are common in t he content  of  secretory ot it is 
media—may impair ci l iary clearance. 12 Even when t he 
middle ear cult ure is st eri le,  t here are viable germs 
in a high percentage of  cases. 13 In addition, bioilms 
have been demonst rated present  in middle ear mucosa 
specimens f rom children wit h chronic ot it is media wit h 
ef fusion. 14 These circumstances facil i t at e t he presence 
of  endotoxins,  somet imes inducing a reduced immune 
react ion in t he host  and making it  easier for t he process t o 
become chronic. 15 There is no conclusive data on whether 
endotoxins af fect  t he mucocil iary system by act ion on 
t he cil ia,  act ion which may t ake place t hrough cytokines, 
or by t he characterist ics of  t he mucus. 16

It  has also been considered that  decreased mucocil iary 
t ransport  may be due to a change in the physical condit ions 
of  the mucus layer.  To t ransport  the mucus secret ion, 
cil ia beat  and move in the sol phase—liquid—of the 
deep mucus layer and only their t ips contact  the thicker 
supericial gel layer. In chronic otitis media with effusion, 
metaplasia occurs in the epithelium with secretory cell 
proliferat ion and changes in the t ype of  secret ion, which 
is more viscous. The viscosit y seems to depend on mucin 
concent rat ion. Increased expression of  the gene MUC5B, 
which produces gel-t ype, high molecular weight  mucin, 
has been observed. 17 This change in gene regulat ion could 
be caused by inlammatory cytokines, such as TNF-a.  
Increased viscosit y reduces the abil it y of  cil ia to move 
mucus, thus decreasing mucocil iary clearance. 4 However, 
other studies do not show such a clear inluence of mucus 
on the cil iary beat . 16,18

The st udy of  t he mucoci l iary t ransport  syst em capacit y 
in pat ient s suf fering ot i t is media wit h ef fusion is 
ext remely complex,  because t he middle ear is usual ly a 
closed cavit y t hat  only occasional ly communicat es wit h 
t he nasopharynx.  We used dif ferent  met hods t o assess 
mucoci l iary clearance in t he middle ear:  one consist s in 
t he int roduct ion of  various subst ances int o t he middle 
ear.  Radiological  cont rast s were t est ed ini t ial ly,  but  

in our opinion,  t hese do not  assess ci l iary funct ion in 
isolat ion but  also include t he swal lowing t ransport  
mechanism of  t he Eust achian t ube.  Subsequent ly,  we 
int roduced subst ances t hat  were t ransport ed by t he 
mucus t o asses t heir displacement .  We used dyes such as 
f luorescein,  observing t he t ubal  or pharyngeal  ori f ice of 
t he t ube cont inuously t o record i t s appearance and t hus 
evaluat e displacement  t ime.  We also used sweet eners 
such as saccharin,  which produced a sweet  t ast e for t he 
pat ient  indicat ing t hat  t he sweet ener had reached t he 
pharynx.

Gaillard de Cologny19 used human albumin for the irst 
t ime, int roduced into the middle ear and labelled with 99Tc, 
assessing its movement  through sequent ial scint igraphy. This 
procedure allows quantiication of the transport capacity of 
the mucociliary system in it s tubo-tympanic port ion.3,20,21 
It  has been used in an at tempt  to predict  tympanoplasty 
outcomes.22,23 It  has also been evaluated against  study 
procedures of other Eustachian tube funct ions, such as 
tubal manomet ry.24

Scint igraphy wit h albumin has advantages since 
soluble substances, such as luorescein and sucrose, are 
dissolved t o a furt her extent  in t he deep layer,  wit h sol 
consist ency,  and t heir movement  is slower,  t hus dist ort ing 
t he determinat ion of  t he t ransport  capacit y of  t he 
mucocil iary system. In addit ion,  in cont rast ,  insoluble 
substances,  such as albumin,  move over t he surface layer 
of  mucus,  which is gelat inous,  at  t he actual speed of 
clearance of  mucus.

In our research, we chose to use the tympanostomy 
drain as the path for the deposit ion of the radiot racer, 
seeking a double purpose: First ,  to study the mucociliary 
system having part ially withdrawn, by surgical aspirat ion, 
the accumulat ion of mucus that  may have distorted the 
results of the study on the middle ear epithelium t ransport  
capacity. Second, the use of the tympanostomy drain to 
deposit  the human serum albumin allows assessing the 
mucociliary t ransport  system capacity at  various periods of 
t ime after it s insert ion.

The evaluat ion of  the t ransport  capacit y of  the 
mucocil iary system 3 days af ter t ympanostomy drain 
insert ion showed, in all our pat ients (13 cases),  t he 
absence of  mucus t ransport  along the Eustachian tube. 
Other studies with similar methodologies have shown 
similar result s.  Karj a, 25 in 20 cases of  ot it is media with 
ef fusion, using the same t racer,  did not  detect  mucocil iary 
act ivit y in any of  the pat ients af ter inst il l ing 0.04 ml in 
the 60 min af ter the drain insert ion. In Celen’s study, 26 
100 µl of  99Tc l inked to macroalbumin were inst il led in 32 
children suf fering f rom ot it is media with ef fusion; in 84% of 
pat ients (27 cases),  t he t racer did not  pass to the cavum. 
That  study did not  specify the t ime lapse between drain 
insert ion and explorat ion, stat ing only that  it  was done 
within the month following the drainage tube insert ion, 
which could explain the result s.

Takeuchi27 used a dif ferent  method, deposit ing only 10 µl of 
the t racer inside the middle ear through the tympanostomy 
drain in 34 children with ot it is media with effusion, and 
taking measurements of the radioact ivity in the tympanum 
cavity every 30 s for 15 min. Mucociliary clearance was 
est imated by the reduct ion of this radioact ivity. In 61% 
of these pat ients, there was no clearance whatsoever. 
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Among the rest , the average percentage of radioact ivity 
reduction after ifteen minutes was 5% in ears with otitis 
media with effusion, compared to 20.7% in ears without  
ot it is media with effusion, but  which had previously been 
diagnosed with it .  The dif ferences between the results of 
these studies may be due to the dif ferent  pat ient  and study 
method characterist ics.

In any case, we can conclude from the results of our study, 
at  it s init ial stages, as well as from the others ment ioned, 
that  mucociliary system alterat ion in pat ients with ot it is 
media with effusion is nearly constant . We understand 
that  this mucociliary dysfunct ion can act  as a primary, 
predisposing or determining factor, which promotes the 
development  of ot it is media with effusion.

The Eust achian t ube opening may assist  in draining 
t he t ympanum cavit y.  It  is t herefore possible t hat  
even whi le suf fering f rom a ci l iary act ivi t y disorder, 
mucus movement  is resumed af t er t ympanost omy t ube 
insert ion,  t hanks t o t he swal lowing movement s t hat  act  
on t he middle ear.  Jahrsdoerfer et  al . 28 report ed t he 
case of  t wo pat ient s wit h Kart agener syndrome in whom 
t he insert ion of  t ympanost omy drainage t ubes made t he 
ears appear complet ely dry.  That  aut hor assumed t hat  
i t  should be at t r ibut ed t o t he fact  t hat  t he drainage 
of  secret ions along t he t ube was veri f ied even wit hout  
t he part icipat ion of  t he mucoci l iary syst em.  In t his 
sense,  i t  was considered a muscular fact or in relat ion 
t o t he cont ract ion of  t he muscles insert ed in t he t ube 
during swal lowing.  Under normal  condit ions,  t he muscle 
funct ion can el iminat e middle ear f luid cont ent ,  provided 
t hat  t his is mucus wit h normal  charact erist ics;  t his has 
been proven by Raport PN, Lim DJ and Weiss HS,29 who 
demonst rat ed t he exist ence of  a surfact ant  agent  at  t he 
level  of  t he Eust achian t ube mucus,  in such a way t hat  
t he opening pressures of  t he t ube increased dramat ical ly 
af t er washing t he Eust achian t ube wit h sal ine.  The 
presence of  pat hological  secret ions in t he middle ear 
t hat  cannot  be drained along t he t ube would generat e 
a negat ive pressure in t he middle ear when swal lowing, 
so t his muscular or swal lowing fact or of  t he Eust achian 
t ube could not  be act ivat ed. 30 In our pat ient s i t  does not  
appear t hat  t his muscular fact or was relevant ,  because 
in no case was t he recovery of  cleared label led albumin 
observed af t er t hree days of  surgery.

The results of our research showed a recovery in the 
mucociliary t ransport  system capacity, which took place 
over the course of days after the drainage tube insert ion. 
Although after 3 days there was no t ransport  of the t racer 
into the cavum in any of the cases studied, j ust  over a 
quarter of cases showed normal act ivity at  6 days, almost  
90% at  9 days, and normal act ivity in all pat ients evaluated 
was observed at  12 days after surgery.

In t his sense,  t here are virt ual ly no data in t he l i t erature 
on changes t hat  may occur in mucocil iary funct ion af t er 
t ympanostomy t ube insert ion in pat ient s wit h chronic 
ot it is media wit h ef fusion.  Af t er t ympanostomy drainage 
iplacement  in children wit h t he aforement ioned process, 
Karj a25 establ ished a period of  3 weeks as t he short est  
int erval af t er which t he Eustachian t ube resumed 
it s normal funct ion,  al t hough no other informat ion 
was of fered.  In our pat ient s t he result s show a faster 
mucocil iary system recovery.  In addit ion,  we observed 

how, at 9 days (the point at which it became normalized 
in almost  al l  cases),  t he mucocil iary t ransport  system 
capacity usually showed a reversal of inlammation signs 
under otoscopy.

It  should also be not ed t hat  mucus t ransport  was 
reini t iat ed as a whole;  t hat  is,  t hroughout  t he ent ire 
t ubo-t ympanic mucoci l iary syst em.  We not ed,  as did 
Takeuchi, 27 t hat  in al l  pat ient s wit h t his pat hology in 
whom t he t ubal  t ransport  was rest art ed,  i t  was not  
int errupt ed unt i l  t he nasopharynx was reached.  We 
did not  ident i f y any int ermediat e st age in which t he 
mucoci l iary act ivi t y was only part ial ly recovered.  In any 
case,  i f  t here were an int ermediat e st age,  i t  would be 
expect ed t o occur bet ween days 3 t o 10.  This cont rast s 
wit h t he si t uat ion in simple chronic suppurat ive ot i t is 
media,  in which t here are indeed cases where t ransport  
capacit y can be observed t o permanent ly slow down or 
be absent . 3,20,21

Another aspect  t o observe in t his st udy is t he 
appearance of  sl ight ,  self -l imit ing otorrhea in a variable 
number of  cases.  These sit uat ions of  ot orrhea occurred 
more f requent ly in t hose determinat ions carried out  
during the irst days. We understand that the initially 
high number of  sl ight  ot orrheas should not  be at t ributed 
t o a defect  in t he method,  because t hey were absent  in 
pat ient s who underwent  explorat ion lat er,  but  perhaps 
to a greater presence of inlammatory factors during 
t hose experiences closer in t ime t o t he complet ion of  t he 
t ympanostomy drain.

Eustachian t ube dysfunct ion has t radit ional ly been 
regarded as an import ant  factor in t he genesis of  ot it is 
media wit h ef fusion and should be discussed.  In 1940, 
Holmgren31 already assumed t hat  ot it is media wit h 
ef fusion occurred as a consequence of  Eustachian t ube 
obst ruct ion and t he subsequent  reabsorpt ion of  i t s air 
content  by t he middle ear.  Much lat er,  t he absorpt ion 
of gas in the middle ear was well studied and veriied by 
Cantekin. 32

Holmquist  and Renvall33 found a pressure dysfunct ion 
in all cases of ot it is media with effusion. In experimental 
models in which an Eustachian tube obst ruct ion was 
performed, it  caused the rapid appearance of a serous 
effusion that  changed into a purulent  effusion after one 
or two months.34,35 The passage of t ime brought  about  a 
hyperplast ic alterat ion with format ion of glandular elements 
and cont inuous vasodilatat ion. Moreover, serous effusion in 
barot rauma, where there is a situat ion of negat ive pressure 
inside the middle ear, const itutes an important  piece of 
clinical evidence.

Ot it is media with effusion is a clinical condit ion with a 
multifactorial origin. The inlammation of the respiratory 
mucosa may be t riggered by viral or bacterial infect ions. 
Pressure dysfunction may be one of the initial pathogenetic 
factors. The persistence of the inlammatory process may 
be accompanied or not  by bacterial infect ion. The mult iple 
mediators of inlammation and changes in secretion type 
and quant ity impair the ciliary funct ion that  allows normal 
middle ear clearance, which makes it  easier for the process 
to become chronic.

Tympanostomy t ube insert ion,  in addit ion t o al lowing 
the removal of a certain amount of inlammatory luid, 
t urns t he middle ear int o a cavit y permanent ly open t o 
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the exterior. These modiications promote the restoration 
of  normal mucocil iary system funct ioning.  This in t urn 
enables the reversal of the middle ear inlammation, 
which comes t o disappear completely,  for al l  pract ical 
purposes, after the irst 12 days. This is not to say that 
t he normalisat ion is irreversible and t hat  t he drainage can 
be removed af t er t hose 12 days,  because pathogenet ic 
factors may remain that would trigger the inlammatory 
sit uat ion once again if  t he t ympanostomy drain were t o 
be removed.

Conclusions

The mucociliary clearance of the middle ear is pathological 
in pat ients suffering from adult  ot it is media with effusion.

After removal of the mucous contents of the middle ear 
and tympanostomy tube insert ion, mucociliary clearance is 
restored in the days after insert ion, becoming standard on 
the twelf th day in all cases studied.
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