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Abstract

Int roduct ion:  Tradit ional  t reat ment  for paranasal  sinuses mucoceles recommended t ot al 

removal t hrough external approaches.  Since the 90s,  endoscopic marsupial izat ion has been 

proposed as opt imal surgical t reatment .  We present  our experience in the t reatment  of  t his 

pathology.

Mat er ial  and met hod:  A ret rospect ive review of  72 pat ient s t reat ed for paranasal sinuses 

mucoceles between 1980 and 2006 in our ENT department  was performed. We describe clinical 

features, surgical approaches employed, and recurrence of disease.

Result s:  The sample was composed of 72 pat ients with average follow-up period of 44 months 

(range, 13–214 months). A total of 81 mucoceles were presented, with 44% affect ing the frontal 

sinus or f ront oet hmoidal cel ls,  fol lowed in f requency by maxil lary sinus mucoceles (35%). 

Twenty-nine percent  of the pat ients did not  present  predisposing factors; 31% of pat ients had a 

history of nasal polyposis, 35% had undergone previous sinus surgery and 14% suffered previous 

facial fractures; 48 mucoceles pat ients were t reated endoscopically and 33 were t reated with 

external or combined approaches.  Recurrence was found in 7 pat ient s,  2 in t he endoscopic 

surgery group and 5 in the external/ combined surgery group.

Conclusions:  Endoscopic marsupializat ion is a safe approach with a low rate of recurrence. The 

endoscopic approach may be unsuit able for f ront al  lat eral  sinus mucoceles or t hose wit h 

significant  bone blockage.

© 2009 Elsevier España, S.L. All rights reserved.
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Introduction

Paranasal mucocele is defined as a lesion consist ing of a 
cavity lined with respiratory epithelium containing mucoid 
substance within and affect ing the paranasal sinuses. It  can 
expand and produce bone remodelling which in it s expansive 
process affects surrounding st ructures such as the orbit  or 
the anterior base of the skull.  Coinciding with periods of 
superinfect ion, acute infect ious complicat ions may occur.

It  has been demonst rated that  the epithelium of the 
mucocele not  lose the histological features of respiratory 
mucosa. l An increased expression of interleukin (IL) 12 has 
been found in the content  of mucoceles, which correlates 
with increased expression of IL-2 and interferon (IFN) 
gamma, involved in act ivat ion of lymphocytes with Th22 
phenotype. This, together with an increased expression of 
PGE2 and macrophages (by 40%), relates to the capacity of 
bone resorpt ion.3

Paranasal mucoceles predominant ly affect  the frontal 
sinus (60%-65%), followed in frequency by the ethmoidal 
(20%-30%), maxillary (10%), and sphenoid (2%-3%) sinuses. 4 
Although in Europe and America the incidence of maxillary 
mucoceles is low, in Japan it  is a common locat ion, where 
nearly 100% appear after Caldwell-Luc5 t ype surgery.

Several predisposing factors have been ident ified for the 
development  of paranasal mucoceles, corresponding to 
condit ions that  cause a t raumat ic, inflammatory, or tumour 
distort ion of the sinus drainage pathways. The occurrence 
of mucoceles has usually been associated with previous 
nasosinusal surgery, facial t rauma, and chronic sinusit is 
with or without  polyps.6,7 There are other, less common 
predisposing factors such as the presence of nasosinusal 
tumour lesions,8 cranial fibrous dysplasia9 and cyst ic fibrosis. 
Up to 16% of children with cyst ic fibrosis and symptoms 

Mucoceles de senos paranasales. Nuestra experiencia en 72 pacientes

Resumen

Int roducción: El t ratamiento t radicional de los mucoceles paranasales consist ía en la ext irpación 

mediante abordajes externos. Desde los años noventa se ha propuesto la marsupialización endos-

cópica como t ratamiento de elección. Exponemos nuestra experiencia en el t ratamiento de estas 

lesiones.

Material y método: Se revisaron ret rospect ivamente 72 historias clínicas de pacientes interveni-

dos de mucoceles nasosinusales entre 1980 y 2006 en nuestro centro. Se describen las caracterís-

t icas clínicas, los abordajes quirúrgicos empleados y la aparición de recidivas. 

Resultados: La muestra se compone de 72 pacientes con un seguimiento medio de 44 (intervalo, 

13-214) meses. Se presentaron un total de 81 mucoceles, de los que el 44% afectaba al seno fron-

tal o las cedillas frontoetmoidales y el 35%, a los senos maxilares. El 29% de los pacientes no pre-

sentaban factores predisponentes. El 31% de los pacientes padecían poliposis nasal; el 35%, ante-

cedent es de ci rugía nasosinusal ,  y el  14%,  f ract uras f acial es previas.  Se t rat aron 

endoscópicamente 48 mucoceles y mediante abordajes externos o mixtos, 33. Apareció recidiva 

en 7 pacientes, 2 en el grupo de pacientes t ratados endoscópicamente y 5 en el grupo de pacien-

tes t ratados mediante cirugía abierta o mixta.

Conclusiones:  La marsupialización endoscópica es una técnica segura y con bajo índice de recidi-

vas que encuent ra como limitación relat iva los mucoceles frontales laterales o con tabicación 

ósea significat iva.

© 2009 Elsevier España, S.L. Todos los derechos reservados.
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of chronic rhinosinusit is suffer from mucoceles.10 Those 
mucoceles in which no predisposing factors are ident ified 
are called primary mucoceles.

In the eight ies, the complete removal by external 
approaches had been established as rule in the t reatment  
of paranasal mucoceles.11 With the advent  of opt ic fibre 
endoscopes in the eight ies, endoscopic marsupializat ion 
was proposed, especially by European rhinologists, as a 
t reatment  of choice.11 Numerous case series have been 
published which demonst rate the benefits of endoscopic 
t reatment , and a large number of them presented total 
absence of recurrences,6,12,22 although few exceed 3 years 
of average follow-up.13,16,21 In various series with over one 
hundred cases, t reated endoscopically, the incidence of 
recurrences ranges between 0.9% and 2.2%. 8,18,23 In other 
series with a small number of cases and a limited follow-up 
period, recurrences were found between 11% and 13% of 
cases.24,25

The approach of mucoceles in which there is significant  
bone septat ion between the nasal light  and the mucocele 
st il l remains as a limitat ion on endoscopic marsupializat ion, 
as well as cases of lateral locat ion within the frontal sinus. 26 
Even mucoceles involving the skull base or the orbit  can be 
t reated sat isfactorily by endoscopic marsupializat ion. 15,27

The purpose of this study is to add our results in the 
t reatment , both endoscopic and open, of the mucoceles 
of the paranasal sinuses to the exist ing literature, and to 
describe their clinic and associated pathogenic factors.

Material and method

The surgical records of our department  from 1980 to 2007 
were ret rospect ively reviewed. We ident ified 72 consecut ive 
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pat ients suffering from mucoceles of the paranasal 
sinus, who presented a total of 81 lesions, intervened by 
endoscopic approach, open or combined, and with a follow-
up >12 months.

We reviewed the medical records recording data on 
locat ion, mult ifocalit y, relevant  medical history, and 
clinical presentat ion. Locat ion was associated with 
personal history and with surgical procedures employed. 
Postoperat ive complicat ions and sequelae caused by 
the dif ferent  approaches were recorded, as well as the 
incidence of recurrence detected clinically or radiologically. 
Other secondary data were correlated such as the average 
operat ive t ime and average hospital stay with surgical 
approach. Microbiological cultures were collected and the 
isolates obtained were provided.

Results

The 72 pat ients were aged between 15 and 86 years with an 
average of 52 years. The sample consisted of 45 males and 
27 females. A total of 78 mucoceles were presented at  the 
t ime of diagnosis, and during follow-up a second mucocele 
was found in 2 pat ients in a locat ion unrelated to the 
first , one of them with a double mucocele. Thus a total of  
81 mucoceles was obtained, considering that  at  the t ime of 
diagnosis 4 (5%) pat ients had a double mucocele and 1 (%), 
a t riple mucocele.

A total of 27 mucoceles with exclusively frontal affectat ion 
and 36 affect ing the frontal sinus or frontoethmoid cells (44% 
of all mucoceles) were registered. In 28 cases the locat ion 
was maxillary (35% of all mucoceles) and in 8, ethmoid 
(10% of all mucoceles). The sphenoid sinus was affected by  
7 mucoceles, while 2 affected the sphenoethmoidal cells 
(together, 11% of all mucoceles).

In 21 (29%) pat ient s t here were no predisposing factors 
for t he development  of  mucoceles;  25 (35%) of  t he  
72 pat ient s had a hist ory of  previous nasosinusal 
surgery,  of  which 12 had undergone mult iple surgical 
procedures.  Endoscopic sinus surgery (ESS) had previously 
been performed in 2 pat ient s (3% of  t he t ot al) and in  
23 (32%),  open surgery.  The lat ency between surgery 
and development  of  t he mucocele was between 1 and 
40 (average,  15) years.  In t he 2 pat ient s who had a 
hist ory of  ESS, lat ency was between 1 and 10 years.  In 
6 of  t he 26 pat ient s who presented maxil lary mucoceles 
t here was a hist ory of  Caldwell-Luc t ype surgery.  In  
10 (14%) pat ient s t here was a hist ory of  inj ury wit h f rontal 
or nasal f racture.  The lat ency between t his hist ory and 
t he development  of  t he mucocele was between 5 and  
40 (average,  25) years.  Thirt y-one pat ient s met  t he 
crit eria for cl inical diagnosis of  chronic rhinosinusit is,  of 
which 17 had undergone previous surgery for t hat  reason. 
In 22 (31%) pat ient s,  polyps were found,  of  whom 9 had 
undergone open nasosinusal surgery and 2 ESS before 
t he diagnosis of  mucocele.  Five of  t hese pat ient s wit h 
polyposis had undergone mult iple prior polypectomies 
and in 4 of  t hese cases,  t he ethmoidal air cel ls were at  
t he locat ion of  mucocele.  In 2 (3%) pat ient s t he mucocele 
had originated in a secondary manner t o t he presence of 
mal ignant  rhinosinusal lesions and 1 (1.4%) suf fered f rom 
cranial fibrous dysplasia.

The surgical history was dist ributed in a similar way 
depending on locat ion. By cont rast , up to 26% of pat ients 
affected by frontal or ethmoidal mucoceles had a history of 
t rauma, such as 7% and 11% of pat ients with maxillary and 
sphenoid mucoceles respect ively. Nasal polyposis was more 
common in pat ients with maxillary and sphenoid mucoceles 
(37% and 44% respect ively) than in those with frontal or 
ethmoidal (24%).

The most  frequent  clinical presentat ion in the case 
of frontal,  ethmoidal or frontoethmoidal mucoceles, 
were orbital symptoms (70%). Table 1 shows the clinical 
presentat ion depending on the locat ion of the mucocele. 
In the case of maxillary mucoceles, the most  common 
findings were nasal obst ruct ion in 28% and casual diagnost ic 
by imaging in 21%. Most  mucoceles diagnosed radiologically 
were presented together with mucoceles symptomat ic 
of another locat ion which j ust ified the image test ing. In 
the case of sphenoidal or sphenoethmoidal mucoceles, 
the most  common symptom was headache radiat ing to 
the vertex (33%). In total,  in 4 (6%) of 72 pat ients in our 
series the diagnosis was obtained coincidentally through 
radiological tests performed due to a non nasosinusal clinic, 
while 5 maxillary mucoceles, 2 of them simultaneous, were 
diagnosed by computed tomography (CT) in pat ients with 
symptomat ic sinus mucoceles in other locat ions; 3 of the  
7 recurrences were diagnosed radiologically.

In 11 (15%) cases there was a loss of visual acuity at  
diagnosis; 2 of these pat ients had sphenoid mucoceles 
and another, maxillary mucocele, and in the remaining 
cases the ethmoidal or frontal cells were affected. Only in  
2 cases was the loss of visual acuity the only symptom, while 
in 4 pat ients it  was accompanied by a clinic of postseptal 
cellulit is and in 5, of exophthalmos. In all cases except  1, 
which cont inued with visual deficit ,  there was a near or 
total recovery of visual acuity. It  should be noted that  2 
of the cases with loss of visual acuity were diagnosed in 
the t ime before the availabilit y of CT, so there could be a 
failure in early diagnosis.

Of the 81 mucoceles, 48 were t reated through endoscopic 
approach (59%), with a total of 43 surgical procedures;  
27 mucoceles (33%) were t reated by external approaches, in 
24 surgical procedures; 6 (8%) were t reated with combined 
approaches, all of them frontal osteoplast ies combined 
with ESS, in the t reatment  of frontal mucoceles. Among the 
open approaches, 14 frontal osteoplast ies were indicated, 
of which one was combined with a Caldwell-Luc ant rostomy 
since there was a concomitant  maxillary mucocele, and on 
another occasion, 2 simultaneous frontal mucoceles were 
resected using the same approach. Other open approaches 
consisted in 6 frontoethmoidectomies, 3 Caldwell-Luc 
ant rostomies, and 1 bifrontal craniectomy. In a pat ient  with 
a frontal mucocele and 2 concomitant  maxillary mucoceles 
it  was necessary to combine a frontal osteoplasty with ESS, 
although it  cannot  be considered a combined approach, 
since the endoscopic work was performed exclusively for 
the maxillary condit ion.

Up t o 75% of  surgical procedures in t he f rontal sinus 
were open or mixed.  Eight y-six percent  of  t he approaches 
in maxil lary mucoceles were endoscopic,  while 75% of 
et hmoidal mucoceles were t reated by ESS. Al l  procedures 
in t he sphenoid sinus were made by endoscopic 
approach.
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Since our cent re has had endoscopic surgery available 
(1991), 17 (65%) of the 26 frontal or frontoethmoidal 
mucoceles have been t reated by open approaches. With the 
except ion of mucoceles involving the frontal sinus, with the 
advent  of endoscopic techniques it  has been necessary to 
use open approaches in only 3 cases (2 maxillary mucoceles 
and 1 ethmoidal), which appeared at  the beginning of 
the learning curve. Figure shows the number of open and 
endoscopic or combined procedures as a funct ion of t ime.

Of the 17 frontal or frontoethmoidal mucoceles that  could 
not  be approached endoscopically, in 8 cases the cause of 
failure was the bone septat ion of the sinus or the bone 
stenosis of the frontal infundibulum. In 3 cases the locat ion 
of the mucocele was lateral,  in 2 cases the nost rils had been 
t reated surgically for neoplasia and the 4 remaining cases 
were presented at  the beginning of the learning curve.

The average operat ing t ime in endoscopic approaches was 
60 min, compared with 140 min in the external or mixed 
approaches. In pat ients t reated with ESS, the average 
hospital stay was 3 days. In the group t reated by open or 
mixed surgery, the average stay was 9 days. The material 
from the interior of the mucocele was cultured in 18 cases, 
and it  tested posit ive in 11; the most  frequent ly isolated 
germs were coagulase-negat ive staphylococci in 7 cases and 
in 1 of them it  was isolated along with Corynebact erium 

sp.  Other bacteria isolated were St rept ococcus mut ans,  
Haemophilus infl uenzae,  Bact eroides dist ensis, and 
Ent erobact er aerogenes.

In the group t reated by ESS there were no maj or 
complicat ions and minor complicat ions occurred in 2 (4%) 
pat ients: acute sinusit is and mild epistaxis. In the group 
of pat ients t reated with open or combined approaches, 
there were 3 maj or complicat ions: two abscesses in the 
frontal sinus and 1 cerebrospinal fluid fistula, which evolved 
sat isfactorily. Of the pat ients undergoing open or combined 

Figure 1 Trends in t he use of  endoscopic approaches versus 

open or combined approaches.

surgery, 16 presented minor complicat ions: facial oedema 
(7), frontal emphysema (2), postoperat ive acute sinusit is 
(2), frontal seroma (1), and frontal seroma with abdominal 
cellulit is (1), with ext ract ion of abdominal fat  to obliterate 
the frontal sinus.

There were sequels in 8 pat ients undergoing ESS (18%); 5 
had nasal synechiae, of which 2 required surgical resect ion; 

Table 1 Clinical presentat ion of mucoceles depending on their locat ion

 Frontal,  ethmoidal,  Maxillary,  Sphenoidal or Total,  No. (%) 

 or frontoethmoidal, No. (%) No. (%) sphenoethmoidal, No. (%) 

Periorbital mass 13 (29)   13 (16)

Craniofacial algia 6 (14) 2 (7) 3 (34) 11 (14)

Radiological 2 (5) 6 (21) 1 (11) 9 (11)

Exophthalmic 8 (18)  1 (11) 9 (11)

Nasal obst ruct ion  8 (28)  8 (10)

Postseptal cellulit is 6 (14) 1 (4)  7 (9)

Malar tumefact ion  5 (18)  5 (6)

Frontal tumefact ion 4 (9)   4 (5)

Diplopia 1 (2) 2 (7)  3 (4)

Preseptal cellulit is 1 (2) 1 (4)  2 (2)

Neuralgia of the t rigeminal   2 (22) 2 (2)

Opt ic neuropathy   1 (11) 1 (1)

Sinus syndrome cavernoso   1 (11) 1 (1)

Others 3 (7) 3 (11)  6 (8)

Total 44 28 9 81
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2 suffered from recurrent  sinus infect ions and 1 from septal 
perforat ion with epiphora.

In pat ients undergoing open or combined surgery sequelae 
occurred in 4 (12%) pat ients: epiphora (1), anaesthesia of 
the first  branch of the t rigeminal (1), nasal synechiae (1), 
and collapse of the frontal outer table (1). However, we 
must  point  out  that  we have not  considered as sequels 
external scars, a fact  which obviously affects 100% of the 
open approaches.

We performed an average follow-up of 44 (range, 13-214; 
median, 26) months. The average follow-up of pat ients 
undergoing ESS was 40 (median, 23) months. In the group 
t reated by open or combined approaches, the average 
was 52 (median, 31) months. Seven pat ients (10% of the 
total) presented a recurrence of the mucocele; of which 
the locat ion was maxillary in 1 case, ethmoidal in 2, and 
frontal in 4. The latency period between t reatment  and the 
occurrence of relapse was an average of 36 (5-141) months. 
The recurrence in the group of pat ients t reated with open 
or combined approaches was more frequent  than in the 
group of pat ients t reated by ESS (17% and 5% of pat ients 
intervened, respect ively). Three of the recurrences were 
t reated with external or combined approaches (2 ethmoidal 
mucoceles and 1 frontal mucocele), 2 were t reated by ESS 
and in 2 cases, therapeut ic abstent ion was chosen. Table 2 
shows the characterist ics of pat ients who had relapses. If  we 
consider the total number of mucoceles, relapse occurred 
in 9% (4% of those t reated by endoscopy and 16% of those 
t reated by external or combined approaches).

Marsupializat ion was carried out  in 53 pat ients and 
recurrence appeared in 7%; of the 19 pat ients who underwent  
complete removal of the mucocele, recurrence occurred in 
20%. Relapses were more frequent  in pat ients with nasal 
polyposis (18%) than in those without  polyposis (6%). Of 
the 25 pat ients with postoperat ive mucoceles, in 20% they 
recurred after surgery; on the other hand, 4% of pat ients 
with no postoperat ive mucoceles presented recurrence.

Discussion

The average age at  diagnosis and male predominance 
in our series are comparable to those reported in the 
literature.8,13,14,18,23,26

In our series the most  common affectat ion is that  of the 
ethmoidal or frontal cells, consistent  with comparable series 
in which the frequency ranges from 65% to 80%.8,13,18,23,26 
We highlight  a higher frequency of maxillary involvement  
compared to that  recorded in non-Eastern series, in which 
it  ranges between 5.5% and 25%. 8,13,18,23,26 The least  common 
locat ion was the sphenoid sinus, coinciding with the available 
literature, in which it  ranges from 6% to 11%. 8,13,18,23,26 It  is 
noteworthy that  only one maxillary mucocele was t reated 
in the t ime before the int roduct ion of CT in our cent re. 
We believe that  many maxillary mucoceles remained 
underdiagnosed, by the lower specificity and clinical 
exuberance of the early stages with respect  to frontal or 
ethmoidal mucoceles. In 6% of the cases there was mult iple 
sinus affectat ion, whereas in previous series the available 
frequency ranges between 3% and 16%. 8,13,18,23,26

Twenty-nine percent  of pat ients presented no factors 
that  would j ust ify the appearance of mucoceles, a higher 
frequency than that  reported in some series, ranging 
between 7% and 18%.8,13,14 The highest  frequency of primary 
mucoceles was registered in the series of Lund et  al,17 
with 52%, although that  series does not  include maxillary 
mucoceles, only registers 48 cases and also its results are 
not  reproduced in other series.

Thirty-five percent  of pat ients in our series had a 
history of previous nasosinusal surgery, with no significant  
dif ferences depending on the locat ion of the mucocele. The 
history of open surgery is more common than that  of ESS, 
as is the case in most  series.13,20 In the most  representat ive 
series the frequency of surgical history is between 35% and 
66%,8,13,23,26 with an average latency between surgery and 
diagnosis of mucocele of between 2.8 and 24 years. 23,28 In 
our series the latency between the surgical history and the 
diagnosis of mucocele was 15 years for the group with a 
history of open surgery and 5 years for the ESS group. The 
increased latency for the development  of mucoceles after 
open approaches is confirmed by other studies,13,23 although 
we must  bear in mind that  this data is very biased, given 
the late development  of endoscopic surgical techniques. 
DeFreitas et  al29 highlighted the long latency period exist ing 
for development  of maxillary mucoceles after Caldwel-Luc 
type surgery, with an average of 23 years.

Fourt een percent  of  pat ient s in our series had a hist ory 
of  f rontal or nasal bone f racture,  wit h an average lat ency 

Table 2 Clinical characterist ics of pat ients who suffered relapses

Case Age Gender Precedent  Locat ion Previous surgery Latency unt il  

      recurrence, mo

1 57 Female Open sinus surgery Maxillary Caldwell-Luc 12

2 30 Female Open sinus surgery Frontal Frontal osteoplasty 141

3 62 Male Open sinus surgery. Polyposis Frontal Frontal osteoplasty 42

4 31 Male Frontal fracture Frontal ESS + frontal osteoplasty 29

5 86 Female Open sinus surgery. Polyposis Ethmoidal External ethmoidectomy 13

6 58 Female Open sinus surgery. Polyposis Ethmoidal ESS 9

7 63 Female No precedents Frontal ESS 5
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of  25 years,  more f requent  in f rontal and ethmoidal 
mucoceles.  The rate reflected in t he series which include 
mucoceles in any sinus locat ion ranges between 1.6% and 
14%, 8,13,14,23,26 al t hough in t he series of  Naudo et  al , 19 wit h 
a small  number of  cases,  t he hist ory of  t rauma appears in 
18% of  pat ient s.  Considering t he series wit h predominant  
or exclusive f rontal af fectat ion,  between 13% and 30% 
present  a hist ory of  t rauma, 15,27,30,31 al t hough only t he 
series of  Saut t er et  al 31 has more t han 25 cases.  However, 
t here are several series wit h high f requency of  f rontal 
af fectat ion and a low f requency of  t rauma hist ory. 13,17 
Our experience and t hat  of  ot hers8,13,14,23,26 l ink t raumat ic 
event s in higher f requency wit h f rontal and ethmoidal 
mucoceles.

Thirty-one percent  of pat ients presented nasal polyposis, 
a higher frequency than that  of other series (6%-28%). 13,14,19 
A situat ion to be taken into account  is to consider only 
non-surgical polyposis, since many pat ients with a history 
of polyposis also have a surgical background. In our series 
polyposis was more frequent  in sphenoid mucoceles than in 
maxillary, ethmoidal, or frontal mucoceles.

In our series, up to 6% of pat ients were diagnosed 
incidentally by CT or MRI which was performed for non-sinus 
clinic, and the accidental diagnosis was more common in the 
case of maxillary mucoceles, which remain asymptomat ic 
for long periods. Unt il the availabilit y of CT, few maxillary 
and sphenoidal mucoceles were diagnosed and many 
mucoceles of other locat ions were subj ected to surgical 
explorat ions for suspected neoplast ic disease. In the art icle 
by Marks et  al,21 up to 11% of maxillary mucoceles were 
diagnosed by chance. Series have been published in which, 
even in mucoceles with orbital or skull base affectat ion, up 
to 8% were diagnosed accidentally. 27,31 We postulate that  
one of the causes which j ust ifies the increased incidence 
of mucoceles in recent  years is the development  of bet ter 
diagnost ic techniques.

Considering the cases with loss of visual acuity, the maj ority 
is produced due to int raorbital compression caused by the 
mucocele, either acute and similar to postseptal cellulit is 
or chronic. A pat ient  with a sphenoidal mucocele suffered 
from compressive opt ic neurit is. As in the literature, in our 
series the rate of resolut ion of visual acuity loss is very high 
(10/ 11) after surgical t reatment . 24,27,31 Blindness and pupilar 
unresponsiveness are considered negat ive prognost ic factors 
for visual recovery,20 and surgical t reatment , as early as 
possible, is favourable.

The total incidence of recurrence was 10% of pat ients; 
there were recurrences in 17% of the pat ients intervened by 
open or combined approach and in 5% of pat ients t reated 
endoscopically. There are numerous case series that  
reproduce a lower incidence of recurrence in mucoceles 
t reated by ESS than in those t reated by open or combined 
approaches. However, it  is important  to take into account  
the maj or bias exist ing, since the more complex mucoceles 
and those with a worse prognosis, such as those affect ing 
the lateral frontal recess or those with significant  bone 
septat ion are preferably t reated using open surgery. In 
series that  include pat ients t reated by open or endoscopic 
approaches, there is a lower incidence of recurrence in the 
groups t reated endoscopically.8,13,26 It  should be noted that  
in these series, except  in the study of Serrano et  al, 13 the 
period of follow-up of endoscopic groups is not  specified; 

presumably it  is less than that  of the group t reated by open 
surgery, given that  the technology is more recent .

The widest  range of  mucoceles t reated exclusively 
with an endoscopic approach corresponds to Har-El 
et  al, 18 with 103 pat ients and an average follow-up of 
4.6 years,  in which only one relapse is noted. This low 
incidence of  recurrence is confirmed in other series. 14,20,31 
Moreover,  in the series of  Khong et  al, 27 which includes 
mucoceles with orbital af fectat ion t reated endoscopically, 
a recurrence rate of  8.3% is registered. There are several 
series with small numbers of  pat ients which include 
maxil lary mucoceles t reated endoscopically without  
recurrences, 6,16,22 and in the only paediat ric series,  with  
7 pat ients and ethmoidal and sphenoidal mucoceles t reated 
endoscopically,  no recurrences are ident ified either. 32 Table 
3 details the characterist ics of  the most  representat ive 
series of  mucoceles t reated endoscopically.  For all t hese 
reasons, our series confirms what  is pointed at  in others: 
marsupializat ion using an endoscopic approach does not  
entail a higher incidence of  recurrence. In fact ,  in our 
series recurrences were more f requent  in the excised 
mucoceles than in the marsupialized ones, probably due 
to the approach necessary for the realizat ion of  one 
technique or another.  It  has been postulated that  the loss 
of  bone support  for sof t  t issues in f rontoethmoidectomies, 8 
t he compartmentalizat ion of  the sinus mucosa and the 
scarring of  facial t issues in Caldwell-Luc ant rostomies6 
and the remains of  f rontal mucosa in oblit erat ive f rontal 
osteoplast ies facil it ate the development  of  secondary 
mucoceles.  Relapses were also more f requent  in pat ients 
with polyposis,  given the perpetuat ion of  this condit ion 
involved in incorrect  sinus vent ilat ion. Only one of  the 
seven relapses occurred in a pat ient  without  predisposing 
factors for the development  of  mucoceles;  the anatomical 
distort ion caused by t rauma or previous surgery would 
facil it ate recurrences.

There were no maj or complicat ions in the group t reated 
by endoscopic surgery. In the series of Serrano et  al13 
and Schaefer et  al33 there were 1% and 2.8% of maj or 
complicat ions, respect ively. In 4% of the endoscopic 
surgical procedures there were minor complicat ions, which 
in dif ferent  series ranged between 3.5% and 6%. 13,14,33

In the group t reated by open surgery, maj or complicat ions 
occurred in 10% of cases, all in the frontal or ethmoidal 
approaches. Up to 43% of cases presented minor 
complicat ions, a higher number than that  recorded in the 
series of Serrano et  al13 (22%).

The occurrence of sequelae was more frequent  in the 
group t reated by ESS than in that  t reated by open or 
combined surgery, although most  were clinically silent  
synechiae and represented lesser morbidity than sequels in 
open approaches. Considering the sequel represented by the 
cosmet ic deformity caused by the external scars, it  is clear 
that  sequels were more common in the open approaches. In 
the series of Serrano et  al13 there were no sequelae in the 
endoscopic approach, whereas in the endoscopic series of 
Khong et  al14 they occurred in 10% (7% were synechiae) and 
in the series of Schaefer et  al,33 on endoscopic procedures 
of the frontal sinus, synechiae occurred in 8.3% of cases. 
Although frontal paresthesias are the norm in osteoplast ic 
approaches in the frontal sinus, they usually disappear 
within 3 months.34
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In the light  of the experience gained in our department , 
the use of CT is a cause of the increased incidence of 
paranasal mucoceles observed since the ninet ies. Prior to 
the int roduct ion of CT, maxillary mucoceles were seldom 
diagnosed; we postulate that  a large number of these inj uries, 
due to remaining undiagnosed, were marsupialized and 
resolved spontaneously during their evolut ion. Considering 
ESS as predisposing to the development  of mucoceles, few 
pat ients present  this history and we do not  believe that  the 
use of these surgical techniques warrants an increase in the 
incidence of mucoceles. We believe that  open techniques 
involve a greater risk of mucoceles, although it  is important  
to take into account  the shorter postoperat ive follow-up in 
pat ients undergoing ESS.

Conclusions

The endoscopic approach of mucoceles is presented as a 
safer and more effect ive technique, with fewer recurrences 
than the open sinus approach, besides being bet ter tolerated 
and involving fewer costs due to postoperat ive admit tance. 
The most  common sequelae are nasal synechiae, often 
without  clinical impact . The sequelae of open approaches 
are more severe and also involve external scars. The lateral 
locat ion in the frontal sinus remains as a relat ive limitat ion 
of endoscopic surgery, as well as the bone septat ion of the 
mucocele and those cases where the bone stenosis of the 
frontal outflow does not  allow access to the sinus.
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