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INTRODUCTION
A mucocoele is a slowly expanding epithelial-lined lesion con-
taining inspissated mucus that fills a paranasal sinus cavity,
erodes bone and therefore may extend intraorbitally or
intracranially [1,2]. Paranasal sinus mucocoeles were clinically
first described during the 19th century but the exact patho-
physiological mechanisms responsible are still under debate.
They are thought to arise as a result of obstruction of the sinus
ostium secondary to previous surgery, inflammation and aller-
gic reaction, trauma or a tumor mass [3-5]. Bone-resorbing sub-
stances, PGE2 and collagenases have been demonstrated in
the lining of mucocoeles [6,7]. Paranasal sinus mucocoeles are
reported to be found most commonly in the frontal sinus, with
the ethmoid, sphenoid and maxillary sinus involved less fre-
quently [8-10].
Although intranasal marsupialization of ethmoid sinus muco-
coeles was first described in 1921 [11] mostly external
approaches for radical exenteration of the mucocoele were
used until the 1980’s. In 1989, Kennedy et al. [9] first presented
a 0% recurrence rate after treating frontal, ethmoid and sphe-
noid mucocoeles exclusively with an endoscopical approach.
Today the endonasal approach using the endoscope and/or

microscope has emerged as the first choice for mucocoele
surgery, with minimal morbidity and low recurrence rates
[4,9,10,12-16].
During the last decade our experience with the endonasal
approach has subsequently expanded to include most muco-
coeles. However, there are still contraindications for this
modality. Based on our surgical experience comprising a long-
term postoperative follow-up, this paper evaluates the efficacy
of endonasal micro-endoscopic surgery, describes its limits and
defines the indication for an external approach.

MATERIALS AND METHODS
This is a retrospective, consecutive study of all paranasal sinus
mucocoeles undergoing sinus surgery at the Department of
Otorhinolaryngology of the Klinikum Fulda gAG (Teaching
Hospital of the Philipps-University Marburg, Germany) over
the 18-year period between 1983 and 2001.
Patient profile data consisted of demographic details, past his-
tory of sinus surgery, trauma or inflammation, symptoms, the
mucocoele site and expansion defined by computerized
tomography (CT) and/or magnetic resonance imaging (MRI),
and the type of sinus surgery performed. The patients were
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operated using the same surgical concept including endonasal
micro-endoscopic sinus surgery (especially frontal sinus
drainage type I – III according to Draf) and osteoplastic frontal
and maxillary sinus surgery always using a microscope and/or
endoscope [17,18]. The surgical procedure of the osteoplastic
frontal sinus operation was described in detail by Bockmühl et
al. [19] and Weber et al. [20]. The osteoplastic maxillary sinus
operation means the temporary removal of the anterior bony
wall of the sinus that will be replaced and fixed at the end of
the operation [21].
For this study 185 patients agreed to undergo a special postop-
erative clinical evaluation with nasal endoscopy as well as radi-
ological examination (i.e. CT or MRI). The follow-up period
ranged from 2 to 19 years (median = 12 years).
Data were recorded on an Exel® spreadsheet and simple asso-
ciations were evaluated.

RESULTS
Epidemiology
Between 1983 and 2001, 255 patients (170 men, 85 women)
with 290 paranasal sinus muco- and/or pyoceles were treated
surgically. The age of the patients ranged from 10 to 80 years
(mean 52). Thirty-five patients have had two muco- and/or
pyoceles each. Fourteen patients were under the age of 20, and
eight of them younger than 16 years.

Location of the mucocoeles
One hundred eighty one of the 290 paranasal sinus lesions
were mucocoeles and 109 of them pyoceles. They were located
as follows: 125 within the frontal sinus, 72 in the maxillary
sinus, 41 in the ethmoid cells, 29 in the sphenoid sinus and 23
within the frontoethmoid complex. Of the 35 patients with 2
simultaneous mucocoeles, the most frequent combination was
ethmoid and frontal sinus mucocoeles (23 cases). In 5 patients,

Figure 1. (A) Axial bony window computerized tomography image showing a chambered maxillary sinus mucocoele extend into the infratemporal

fossa (arrows). (B) Axial soft tissue window computerized tomography image showing the intracranial mucocoele extension (arrow). (C) T2 weighted

coronal and (D) axial magnetic resonance image 4 years after endonasal micro-endoscopic marsupialization of the mucocoele.
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simultaneous maxillary sinus and ethmoid mucocoeles were
found, in 3 cases the combination of frontal and sphenoid
sinus mucocoeles and in 4 patients simultaneous ethmoid and
sphenoid sinus mucocoeles were detected. Dehiscence of the
posterior table of the frontal sinus was present in 7 patients,
one patient presented with intracranial extension, 13 with ero-
sion of the lamina papyracea, and 3 patients presented with
partial erosion of a sphenoid sinus wall.

Symptoms
The clinical presentation comprised mainly ophthalmological
and/or rhinological signs and symptoms. Most of them could
be subdivided according to their localization (Table 1). Three
of the patients with sphenoid mucocoeles presented with visu-
al loss up to amaurosis. In general, single symptoms as well as
combinations of symptoms have been described. 

Etiology
In total, 168 (66%) of the 255 patients evaluated had a history
of previous paranasal sinus surgery for chronic rhinosinusitis
and/or polyps. In 43 cases (17%) the mucocoeles developed
spontaneously. A history of trauma was found in 37 patients
(14%), chronic sinusitis without operation in 5 patients (2%),
and in another 2 patients the mucocoeles were caused by a
tumor. 

In 29 of the 168 patients, two celes were diagnosed resulting in
a total number of 197 mucocoeles that have arisen postopera-
tively. Table 2 shows the localization of the 197 mucocoeles in
relation to the type of previous operation. Importantly, 78.7%
of the mucocoeles were seen after Lynch-Howarth [22] or
Caldwell-Luc [23] operation or combinations with both of
them in contrast to 1.5% following endonasal and 4% after
osteoplastic sinus surgery. 

Interval of mucocoele development
The shortest interval until muco- or pyocele presentation was 1
year, the longest 19 years. The median interval for the develop-
ment of a mucocoele was found to depend on the localization
as follows: in the maxillary sinus after 15 years, in the fron-
toethmoid complex after 13 years, in the ethmoid after 10
years, and after 8 years in the frontal and sphenoid sinus,
respectively. 

Type of surgery for the mucocoele management
Most of the mucocoeles (69.3%) including all frontoethmoid,
ethmoid as well as sphenoid lesions were managed by an
endonasal micro-endoscopic sinus operation. Even extensive
mucocoeles as shown in Figure 1 and 2 can be masupialized
via the endonasal approach. In cases of far lateral located max-
illary and frontal sinus mucocoeles as shown in Figure 3 they

Table 1. Frequency of signs and symptoms of the 255 patients according to the localization of their mucocoeles (n=290).

Maxillary sinus Ethmoid sinus Frontal sinus Frontoethmoid complex Sphenoid sinus 
(n=72) (n=41) (n=125) (n=23) (n=29)

Headaches 46.8% 69.2% 37.7% 85.7% 76.2%
Palpebral edema 42.6% 26.9% 31.2% 35.7%
Pressure/Pain 55.3% 33.8% 2.7%
Nasal obstruction 19.2% 26.9% 18.2%
Exophtalmus 8.5% 23.1% 3.9% 2.6%
Diplopia 2.7% 13.0% 14.3%
Hyp-/ Anosmia 11.5% 3.9%
Asymptomatic 11.5% 7.8% 4.8%

Table 2. Localization of the 197 mucocoeles subdivided into the previous operations the cele was caused by.
Localization Maxillary Ethmoid Frontal Frontoethmoid Sphenoid Multiple Σ = 197

Operation sinus sinus sinus complex sinus n=17 celes n=29
n=42 n=24 n=72 n=13

Polypectomy 9 5 5 2 8 - 29
Caldwell-Luc (CL) 23 9 11 1 - 4 48
Lynch-Howarth (LH) - 1 30 5 - 3 39
CL + LH 4 - 7 1 3 11 26
CL + LH + endonasal 2 - 3 2 - 4 11
CL + endonasal 2 4 5 - 2 4 17
LH + endonasal - 2 5 2 3 2 14
Endonasal - - 3 - - - 3
Osteoplastic 2 - 1 - - - 3
Endonasal + osteoplastic - 2 2 - - 1 5
Septoplasty - 1 - - 1 - 2
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were removed via an osteoplastic approach. The details of the
surgical approach for each location are summarized in Table 3.

Long-term treatment outcome
Of the 185 patients who could be followed clinically, endoscop-
ically as well as radiologically over this long-term period 4
patients (2.2%) presented with a recurrent mucocoele. In rela-
tion to the endonasal sinus surgery the recurrence rate was
only 1.6% (3 cases). In 3 cases primary and recurrent muco-
coele were located in the ethmoid, whereas 1 patient showed
first a frontal sinus mucocoele and then a subsequent muco-
coele in the sphenoid sinus. Three of the 4 recurrent muco-
coeles developed during an interval of 25 – 30 months, but the

fourth mucocoele occurred after 68 months.
All 4 patients underwent endonasal revision surgery, and in 3
of them a type III frontal sinus drainage according to Draf was
performed. 

DISCUSSION
Advances in endoscopic and microscopic sinus techniques and
instrumentation, as well as the introduction of intraoperative
imaging and navigation systems have made the endonasal
approach the first choice for treatment of paranasal sinus
mucocoeles [10,13,14,24-27]. It is confirmed by our present
study describing long-term follow-up results of the largest
series of mucocoeles so far. 

Figure 2. (A) T2 weighted axial magnetic resonance image showing a

frontal sinus mucocoele with large intracranial extension. (B) T2 weighted

axial magnetic resonance image showing an inverted papilloma to be the

cause of the frontal sinus mucocoele. (C) Saggital bony window computer-

ized tomography image showing inconspicuous frontal sinus conditions 6

years postoperatively.

Table 3. Localization of the 290 mucocoeles and type of surgical approach performed.
Localization Maxillary sinus Ethmoid sinus Frontal sinus frontoethmoid Sphenoid sinus

Operation n=72 n=41 n=125 n=23 n=29
Endonasal 57 41 51 23 29
Osteoplastic frontal sinus op - - 43 - -
Osteoplastic max. sinus op 11 - - - -
Endonasal + osteoplastic frontal sinus op - - 25 - -
Endonasal + osteoplastic max. sinus op 4 - - - -
LH - - 6 - -
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The epidemiological and clinical aspects of our series of 255
patients generally correspond to those found in the literature
[9,10,13,14,16,26,28]. However, mucocoeles of the fronto-eth-
moid complex occurred in 65.2% which is in line with the find-
ings of Serrano et al. [16] but less frequent compared to other
studies [8,10,13,29]. In contrast, we and Serrano et al. [16] have
seen proportional more frequent maxillary as well as sphenoid
sinus mucocoeles.
The majority (66%) of our 255 patients presenting with muco-
coeles had a history of previous paranasal sinus surgery for
treatment of chronic rhinosinusitis, and/or nasal polyps.
Importantly, 78.7% of these were seen after Lynch-Howarth
[22] or Caldwell-Luc [23] operation or combinations of both
procedures in contrast to 1.5% after endonasal and 4% after
osteoplastic sinus surgery. These percentages clearly demon-
strate the main disadvantage of the Lynch-Howarth operation
consisting in the partial or complete removal of the lateral
bony wall of the frontal recess which subsequently leads to
soft tissue prolapse, i.e. disrupting the natural sinus drainage. It
reveals the strong association between sinus obstruction and
the development of a mucocoele. The major problem of the
Caldwell-Luc operation is also scarring of the facial soft tissue,
rather than the inferior antrostomy. Islands of laterally local-
ized mucosa get separated finally causing the mucocoele for-
mation. Thus, we feel that both procedures should no longer
rank among modern concepts of paranasal sinus surgery
[30,31]. 
Most of the mucocoeles (69.3%) including all frontoethmoid,
ethmoid as well as sphenoid mucocoeles were managed by an
endonasal micro-endoscopic sinus operation. Thereby, strip-
ping of the mucocoele lining does not appear to be necessary
since it has been shown that the mucocoele does not lose nor-
mal respiratory epithelium and postoperatively returns to its

normal appearance [27,28]. Depending on the individual anato-
my, we performed type II up to type III frontal sinus drainages
according to Draf [18]. In the cases of sphenoid mucocoeles
successful marsupialization was achieved by removing the
anterior bony wall (type II) or additionally the intersphenoidal
as well as 1 cm of the posterior nasal septum (type III) [32]. In
relation to the endonasal sinus surgery 98.4% of our patients
were long-term disease free. Restenosis or a recurrent muco-
coele were seen in only 3 of 185 cases (1.6%). This excellent
long-term result complements the shorter follow-up outcomes
described in the literature so far.

Nevertheless, certain paranasal sinus mucocoeles are not suit-
able for an endonasal approach.

Contraindications for an endonasal approach in the management
of mucocoeles:
1. Far laterally localized frontal or maxillary sinus muco-

coeles as shown in Figure 3.
2. In cases of revision surgery where the previous operation

was external according to Lynch-Howarth [11,22] or
Caldwell-Luc [23] and has caused severe scars.

3. If maxillary sinus mucocoeles are located within the zygo-
matic bone.

4. In cases when the mucocoele is present with a cutaneous
fistula that needs to be excised.

5. In cases of malignancy causing the mucocoele.

There will be some circumstances in which these contraindica-
tions may not apply, since they depend to a degree upon the
experience of the surgeon. On this note Figures 1 and 2 show
boderline cases. The chambered maxillary sinus mucocoeles
with extension into the infratemporal fossa (Figure 1) could all
be accessed endonasally. Similary, the frontal sinus mucocoele
with intracranial extension (Figure 2) could only be sufficiently
drained by complete removal in the causing inverted papilloma
of the right ethmoid sinus. However, if there is poor access to
the mucocoele and the risk of damage to local structures or a
stable drainage can not be established, an external osteoplastic
or combined approach should be performed (possibly with
obliteration) [30].
To conclude, the long-term results of this study add to the
number of publications advocating endonasal sinus surgery as
a safe and effective approach for mucocoele management and
therefore as the first line treatment [10,13,14,16,26].
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