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Introduction

A mucocele is an expansive,
benign process bordered by respi-
ratory mucosa and filled with
mucus. It is generally believed to
form after obstruction of the sinus
draining pathways and may
expand by virtue of a dynamic
process of bone resorption and
new bone formation.1 In the past,
standard treatment of mucoceles
included a complete removal of
the sinus mucocele lining, requir-
ing in most cases an external
approach. Endoscopic marsupiali-
sation has gained popularity in the
treatment of mucoceles,2-6 and
reviews reported very low morbid-
ity and recurrence rates. Har-El
reported a single recurrence in a

series of 108 mucoceles (median
follow-up, 4.6 years).2 Lund
reported no recurrences in
20 patients (mean follow-up,
34 months).3 Rombaux et al.
reported three recurrences in a
series of 178 mucoceles. 

To our knowledge, only a few
general causes for classifying
mucoceles as unsuitable for endo-
scopic approach have been men-
tioned; e.g., location of the muco-
cele, presence of associated dis-
ease, hypertrophic bone in the
frontal recess, or loss of anatomic
landmarks. No analysis of the
cases with recurrence has been
reported. Furthermore, in none of
the previous series has a distinc-
tion been made between mucocele
and mucopyocele.

The purpose of the present
study was to determine risk fac-
tors for failure of the endoscopic
approach by analysing the clinical
and radiological characteristics of
paranasal sinus mucoceles.

Materials and Methods

Between 1992 and 2002,
57 patients (26 men, 31 women)
were treated by endoscopic sinus
surgery (ESS) for paranasal sinus
mucoceles at the Department of
ENT, Head and Neck Surgery, of
the University Hospital, Leuven.
All patients were operated on by
the same surgeon (MJ), or surgery
was performed under his surveil-
lance. 
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In 49 cases (86%), surgery was
performed in elective circum-
stances; in eight cases (14%) dur-
ing acute infection. Conditions of
acute infection (e.g., mucopy-
ocele), were a combination of
fever (> 38° C), neutrophilia, pre-
septal cellulitis, and excessive
amounts of purulence upon the
opening of the mucocele.

These two groups of patients
were studied retrospectively. All
patients were followed postopera-
tively at least until we confirmed
endoscopically complete healing
with wide communication
between the mucocele cavity and
nasal cavity. Mean follow-up was
17 months.

Medical records were reviewed
for patient demographics, exact
location of the mucocele, present-
ing symptoms, history of previous
sinus surgery or facial trauma,
concomitant pathology, the find-
ings on imaging [e.g., computer-
ized tomography (CT) and/or
magnetic resonance imaging
(MRI)], intervention, and out-
come.

For statistical analysis, SPSS
software (SPSS, Statistical

Package for Windows; SPSS, Inc.,
Chicago, IL) was used. The chi-
square test was used to determine
whether there was a clear relation-
ship between the different risk 
factors and recurrence events. P <
0.05 was considered significant.

Results

Paranasal sinus mucoceles pre-
dominantly occurred in the maxil-
lary sinus and the fronto-eth-
moidal region (both 35%). In nine
patients (16%), multiple mucoce-
les occurred. In total, 68 mucoce-
les were reviewed in this study.
Symptoms were investigated
according to the location of the
mucocele (Table 1). In cases of
patients having mucoceles in dif-
ferent locations, the patient is rep-
resented several times in the table. 
In all but two patients, a preopera-
tive CT scan of the paranasal
sinuses was available. On those
two patients, MRI was performed.
Five patients had a CT as well as
an MRI scan. Forty-five percent of
the scans showed signs of bony
demineralisation. On the level of
the anterior ethmoid sinus, this

demineralisation amounted to
75%; frontal sinus 53%; maxillary
sinus 36%; sphenoid sinus 20%;
and at the level of the posterior
ethmoid, 50%. In seven patients
clear bony dehiscence with exten-
sion into facial soft tissue was pre-
sent (12%).

There was a history of sinus
surgery in 51% and of facial trau-
ma in 18% of patients (Figure 1).
The average time interval between
the previous surgery and the diag-
nosis of a mucocele was 7 years
post-ESS, 33 years post-Caldwell-
Luc, and 35 years post-external
surgery. The time interval between
previous facial trauma and the
development of paranasal sinus
mucoceles was 22 years. 

All patients were treated by
endoscopic sinus surgery. Forty-
nine patients were operated on in
elective circumstances and eight
patients at the moment of acute
infection – six frontal mucoceles
and two mucoceles of the anterior
ethmoid. Postoperatively, all
patients were treated by oral
steroids and nasal lavages. All
patients with signs of acute infec-
tion received antibiotics. In the

Table 1

Symptoms of mucoceles according to their location

Location Fr-Eth Max AE Sphen PE Orbit
Number of patients 24 (35%) 24 (35%) 10 (15%) 6 (9%) 3 (4%) 1 (2%)

Ophthalmologic 5 0 6 1 2 0
(20%) (60%) (17%) (67%)

Nasal 2 11 2 1 0 0
(8%) (46%) (20%) (17%)

Preseptal cellulitis 2 0 0 0 0 0
(8%)

Facial swelling 3 8 3 0 0 1
(12%) (33%) (30%) (100%)

Pain 10 7 4 5 3 0
(40%) (30%) (40%) (30%) (100%)

The number of mucoceles with certain symptoms is presented as well as the frequency with which a certain symptom is found with-
in mucoceles in one location.
Fr-Eth: fronto-ethmoidal; Max: maxillary; AE: anterior ethmoid; Sphen: sphenoid; PE: posterior ethmoid.
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group of patients who were oper-
ated on in elective circumstances,
five mucoceles (10%) recurred:
two maxillary and three frontal.
Eight patients underwent an
extensive endoscopic marsupiali-
sation of the mucocele at the
moment of acute infection. In this
group, four patients had recur-
rence (50%): three frontal and one
maxillary (Figure 2). ESS at the
moment of acute infection was
related to a significantly higher
recurrence rate in comparison to
elective ESS (p = 0.004).

In 14 patients treated by ESS in
elective circumstances, bacterio-
logical examination of the muco-
cele was performed. This analysis
revealed Staphylococcus aureus in
10 patients; Moraxella catarrhalis
and Escherchia coli in one patient;
and Streptococcus pneumoniae in
one patient. In two patients, cul-
ture was negative. In the patients
who were operated on in acute cir-
cumstances, S. aureus was the
causative agent in two patients,
and in one patient, culture was
negative.

In the group of patients with
recurrence of mucocele after elec-

tive ESS (n = 5) (Table 2), all
patients had a history of facial
trauma or sinus surgery. In three
patients, multiple mucoceles were
present. In one patient, the frontal
recess was damaged during previ-
ous ESS for intractable polyposis
nasi. Preoperative CT scans
showed extensive infiltration in
facial soft tissue in three patients
(two patients with bony dehis-
cence of the anterior frontal sinus
wall and one patient with exten-
sion into the fossa infratempo-
ralis); in one patient, CT showed
compartmentalization of a maxil-
lary sinus mucocele (Figure 3a,b).
Recurrence of mucocele was diag-
nosed after a mean period of
22 weeks. At that time, nasal
endoscopy was normal in three
patients; in two patients, no
ostium towards the sinus cavity
could be visualised. 

Of all patients treated in elec-
tive circumstances, seven present-
ed with multiple mucoceles. Three
had recurrence (43%). Statistical
analysis showed a significant rela-
tionship between the presence of
multiple mucoceles and recur-
rence events (p = 0.002). In six

patients, preoperative CT imaging
demonstrated significant exten-
sion into facial soft tissue, and
three (50%) of these patients had
recurrence (p = 0.001). Thirty-
eight patients had a history of
sinus surgery or facial trauma.
Although all patients with recur-
rence had a history of sinus surgery
or facial trauma, no significant dif-
ference was found between idio-
pathic mucoceles and those related
to previous sinus surgery or facial
trauma (p = 0.204).

In the group of patients with
recurrence after ESS at the
moment of acute infection, one
patient presented with signs of
acute frontal sinusitis following
bone marrow transplantation. Pre-
operative CT demonstrated com-
plete opacification of the left
frontal sinus with bony dehiscence
of the medial orbit wall and pre-
septal cellulitis. Endoscopic
surgery was attempted, but recur-
rence occurred after 13 months.
Endoscopic evaluation at that
point showed stenosis of the
frontal recess.

A second patient also present-
ed with signs of acute frontal

Figure 1
Aetiology of mucoceles in percentages. CL = Caldwell-Luc;
ESS = endoscopic sinus surgery; combined = combined
approach. Figure 2

Outcome of ESS in elective circumstances vs. at the moment
of acute infection. N = 57 patients.
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sinusitis. Preoperative CT demon-
strated complete opacification of
both frontal sinuses with inflam-
matory changes in the other sinus-
es (Figure 4a). This patient had
already undergone several inter-
ventions on the sinuses in the past,
both external and endoscopic.
Again, endoscopic marsupialisa-
tion was attempted, but recurrence
of the right frontal mucocele
occurred after 14 months
(Figure 4b). During follow-up,
endoscopic examination showed
progressive narrowing of the right
frontal recess.

The third patient had a history
of frontal sinusitis complicated
with epidural empyema, treated
by endoscopic sinus surgery and
frontal trepanation. Again, he pre-
sented with signs of acute frontal
sinusitis. Preoperative CT demon-
strated complete opacification of
both frontal sinuses and inflam-
matory changes in the other sinus-
es. Endoscopic marsupialisation
was performed. Endoscopic fol-
low-up showed narrowing of the
frontal recess; after four months
the left frontal sinus could not be
visualised anymore. A CT eight

months postoperative showed
complete opacification of the left
frontal sinus. 

A last patient presented with
frontal empyema. Preoperative CT
demonstrated complete opacifica-
tion of both frontal sinuses with
bony dehiscence of the medial
orbit wall and anterior sinus wall
of the left frontal sinus with exten-
sion into facial soft tissue. Endo-
scopic marsupialisation of both
frontal mucoceles was performed.
During follow-up, endoscopic
examination showed progressive
narrowing of the left frontal
recess. Recurrence of the left
frontal sinus mucocele occurred
seven months postoperative.

Discussion

Mucoceles of the paranasal sinus-
es are benign, but because of their
expansive characteristics they can
lead to serious complications. In
most studies, the fronto-ethmoïdal
region is the predominant location
of the mucocele. Maxillary and
sphenoid sinus mucoceles are
significantly less frequent.6,7 In
only Japanese studies are maxillary
sinus mucoceles predominantly
present, related to the large number
of Caldwell-Luc operations.8 In

Table 2

Patients with early recurrence of mucocele following ESS in elective circumstances

Patient n° Sex age location history concomitant N CT risk factor time interval
disease mucoceles recurrence

1 F 32 Max Trauma / 3 compartmentalized 9 w
mucocele

2 M 78 Max Caldwell-Luc / 1 extension into facial 65 w
soft tissues

3 M 40 Front Trauma / 1 extension into facial 4 w
soft tissues

4 M 32 Front ESS nasal polyps 3 None 8 w

5 F 70 Front Extern / 2 extension into facial 23 w
soft tissues

Max = maxillary sinus; Front = frontal sinus; W = weeks; CT = computerized tomography.

Figure 3
Multiple maxillary sinus mucoceles: a) shows status of post-facial trauma and surgery.
Note compartmentalized right maxillary sinus and presence of mucoceles in the right
maxillary sinus and bilaterally in the maxillo-ethmoidal region; b) shows the same
patient 9 weeks after ESS; note recurrence of mucocele in the anterior part of the right
maxillary sinus.

a b
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our study, maxillary sinus muco-
celes and fronto-ethmoidal sinus
mucoceles occurred equally
(35%). 

In 69% of the cases, the muco-
celes developed following facial
trauma or surgery. This frequency
is in accordance with previous
studies.2,6,7 The time interval
between facial trauma or surgery
and the diagnosis of mucocele
varies according to the history
(posttraumatic versus post-
surgery) and according to the sur-
gical technique (Caldwell-Luc or
external approach versus ESS).
Compared to other surgical tech-
niques, the development of muco-
celes after ESS seems to occur
earlier. This outcome is probably
the result of the recent replace-
ment of external procedures by
endoscopic surgery. Nowadays
only long-term recurrences of
external procedures can be diag-
nosed. 

Bacteriological examination
revealed no difference between
mucocele and mucopyocele; in
both, S. aureus was the most fre-
quently encountered organism.

Literature agrees on the need
for and necessity of radiological
examination, both in matters of
diagnosis and in pre-operative
investigation.8 CT allows an accu-
rate evaluation of the anatomy and
the mucocele borders and takes
precedence. MRI is indicated
when there is an assumption of
intracranial or intra-orbital expan-
sion. In addition, MRI can be very
helpful in preoperative diagnosis
and in distinguishing between
mucocele and retro-obstructive
inflammation.

Previous studies have already
demonstrated the usefulness of
endoscopic surgery in the treat-
ment of mucoceles; still, not all
mucoceles are suitable for endo-
scopic approach. Primary condi-
tions for successful endoscopic
marsupialisation of paranasal
sinus mucoceles are the ability to
reach every closed compartment
and the ability to ensure their
endonasal drainage pathways. The
most frequent cause of mucoceles
being unsuitable for endoscopic
treatment is therefore the fact that
they are insufficiently reachable

by endoscopes, e.g., mucoceles
localized in the lateral part of the
frontal or maxillary sinus.6,9,10

In our study, there was a signif-
icant relationship between perfor-
mance of ESS in circumstances of
acute infection and recurrence
events (p < 0.004). This relation-
ship can be explained by the
excessive bleeding and inflamma-
tion in infected areas. Peroperative
bleeding diminishes vision, mak-
ing ESS even more challenging.
Inflammation is known to inter-
fere with wound healing. Recent
studies demonstrate that inflam-
matory cells are major sources of
increased matrixmetallopro-
teinase-9 expression, which is
considered an indicator for poor
healing quality.11,12 In all patients
with recurrence of mucocele after
ESS at the moment of acute infec-
tion, wound-healing problems
with progressive narrowing of the
frontal recess could be observed
during endoscopic follow-up,
even though they were treated
with perioperative antibiotics and
postoperative steroids. 

Given these findings, we pro-
pose that whenever possible,
maximal medical treatment
should be administered to amelio-
rate the infectious process and that
surgery should be postponed.
When surgical drainage is manda-
tory, patients should be informed
of the higher recurrence rate and
should be followed up intensively,
at least until endoscopically com-
plete healing with wide communi-
cation between mucocele cavity
and nasal cavity is confirmed.

The narrow frontal recess
appears to be at greatest risk in
these cases. In one case, early
recurrence occurred in a patient
who had experienced frontal
recess damage during a previous
ESS. The most likely cause of

Figure 4
Multiple frontas sinus mucoceles: a) shows the complete opacification of both frontal
sinuses; note inflammatory changes in the other sinuses; b) shows recurrence of muco-
cele in the right frontal sinus.

a b
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failure in this case is the previous
damage of the frontal recess with
subsequent scarring. In the litera-
ture, the scarring of the frontal
recess, with subsequent stenosis,
is mentioned as a contra-indica-
tion for the endoscopic approach
in frontal disease.6,13-15

These conditions emphasize the
importance of good postoperative
wound healing. Further research
and analysis of factors associated
with the quality of postoperative
wound healing, leading to new
therapeutic possibilities, is there-
fore necessary. 

Although all recurrences in the
group of patients treated by ESS
in elective circumstances occurred
in patients with a history of facial
trauma or sinus surgery, no signif-
icant relation between history of
sinus surgery or trauma and recur-
rence events was found. But we
note that both conditions induce
scar formation, adhesions, and
bone hyperplasia, which can lead
to progressive narrowing of the
sinus ostia and to the development
of sinus compartments.4 The pos-
sibility of altered anatomy, bony
hyperplasia, and sinus compart-
mentalization emphasizes the
need for adequate preoperative
imaging to make an accurate eval-
uation of the sinus anatomy and to
determine the exact anatomical
borders of the mucocele.

When endoscopic surgery was
performed in elective circum-
stances, there was a significant
relationship between recurrence
and the presence of bony dehis-
cence of the sinus wall with exten-
sion of the mucocele into the
facial soft tissues (p < 0.001).
These locations pose a surgical
challenge; by opening the muco-
cele during ESS, decompression
leads to a collapse of the sur-
rounding soft tissues. The muco-

cele lining located outside the
bony sinus walls is trapped, creat-
ing a nearly closed cavity with
insufficient drainage possibili-
ties.16-18 If the mucocele is pushing
into the orbit or nasal cavity, how-
ever, subsequent stenosis of the
antrostomy is unlikely, making the
endoscopic approach favourable.13

Finally, a relationship was
found between the presence of
multiple mucoceles and recur-
rence events (p < 0.002). In addi-
tion to the previous explanations,
an unnoticed compartmentaliza-
tion may also explain what
appears to be recurrence of muco-
celes.

In the present study, the overall
recurrence rate (16%) of ESS in
the treatment of paranasal muco-
celes is higher than reported in the
literature. In our opinion, this
finding can be explained by a pub-
lication bias towards successful
reports and by the fact that in this
study, we encountered a high per-
centage of complicated cases; e.g.,
the presence of multiple mucoce-
les and/or extension outside the
sinus walls. Although we knew
that in some of these complicated
mucoceles ESS would pose a sur-
gical challenge, we concluded
ESS was the better choice given
its very low morbidity rate and its
cost-effectiveness compared to
external approaches.

Conclusion

Although previous studies have
already proven the usefulness of
endoscopic surgery in the treat-
ment of mucoceles, not all muco-
celes are suitable for the endo-
scopic approach. This study found
three important risk factors for
therapeutic failure of ESS.

ESS of mucoceles at the
moment of acute infection leads to

a higher recurrence rate than ESS
in elective circumstances (50%
versus 10%). In elective cases, we
found the recurrence rate to be
significantly higher in cases with
multiple mucoceles and in cases
with important extension into the
facial soft tissues. Both conditions
emphasize the need for extensive
preoperative imaging to determine
the accessibility of and possibility
of opening all closed compart-
ments and to guarantee their
drainage pathways.
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