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Aim:The present study aimed at identifying the risk factors, typical clinical symp-
toms and applied treatment in seven cases with mucocele of the paranasal si-
nuses.

Materials and methods: Seven patients suffering from mucocele of the paranasal
sinuses were admitted to the Clinic of Neurosurgery and the Clinic of Ear, Nose
and Throat Diseases between 2014 and 2016. There were 4 females and 3 males
aged between 22 and 78 (95% Cl [31.44, 70.23]). Initial symptoms, their duration,
clinical presentation upon admission, localization of the mucocele, type of surgi-
cal intervention and outcome have all been studied.

Results: The localization of the mucocele was frontal (2 cases), fronto-ethmoidal
(2 cases), ethmoidal (1 case) and spheno-ethmoidal (2 cases). Risk factors were
identified in 4 cases. Endoscopic marsupialization of the mucocele was performed
in 5 cases. One patient with intracranial extension of frontal mucocele was treated
via right frontobasal craniotomy. One of the patients refused surgery.

Conclusion: Endoscopic marsupialization should be considered as a method of
choice in cases with mucoceles without extensive intracranial invasion. This ap-
proach offers adequate drainage, balloon dilatation of the natural sinus openings
that prevents future recurrence.
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BACKGROUND

Mucocele of the paranasal sinuses (MPS) is a benign,
cystic and destructive formation lined by respiratory
epithelium that is filled with mucous collection.! The
disease was first described by Langenbeck in 1820
and named ‘hydatid’. Rollet was the first who used
the term mucocele in 1909.2 It causes accumulation
of mucous discharge and desquamated epithelium
in the sinus cavity that erodes its bony walls. The
close anatomical relations between the paranasal
sinuses, the orbit and the brain predisposes to mu-
cocele invasion to the orbit and intracranial space.
This can result in severe neurological damage and
even death if treatment is delayed.?

The mucocele most commonly affects the frontal
sinuses and the ethmoidal air cells (55%-65%),

maxillary sinus (16-24%), ethmoidal cells alone
(11-14%) and the sphenoid sinus (1-7%).!4>

The etiology of MPS is not entirely understood
but some factors such as inflammation, allergy,
trauma, previous surgery, anatomical anomalies,
fibrous dysplasia, osteomas and fibromas can pre-
dispose to mucocele development.? These conditions
may result in obstruction of the sinus openings,
thus, impeding the normal drainage of the mucous
discharge.

AIM

The present study aimed at identifying the risk fac-
tors, typical clinical symptoms and applied treatment
in seven cases with mucocele of the paranasal sinuses.
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MATERIALS AND METHODS

Seven patients with MPS were admitted to the
Clinic of Neurosurgery and the Clinic of Ear, Nose
and Throat Diseases between 2014 and 2016. There
were 4 females and 3 males aged between 22 and
78 years (mean 49.2819.52; 95% CI [31.22, 67.34];
median — 53; P > 0.10). Medical files, clinical pre-
sentation, imaging studies and operative protocols
have all been studied. Data was collected regarding
the initial symptoms, their duration, clinical presenta-
tion upon admission, localization of the mucocele,
type of surgical intervention and outcome.

RESULTS

St George University Hospital in Plovdiv, Bulgaria
is accredited with third level of competence and
harbors 1500 beds. The total number of hospital
admissions for the period between 2014 and 2016
was 228 864 while the number of patients identi-
fied with MPS were only seven which constitutes
regional morbidity of 0.3 per 10 000 hospitalizations.

Clinical symptoms, their duration and suggested
etiology have been summarized in Table 1.

In all patients, headache of varying intensity
was observed. Consequently, damage to the cranial
nerves and orbital content developed in 3 cases

over a period of time. The time from disease on-
set to hospital admission varied between 1 and 96
months (mean 31.42 33.25; 95% CI [0.68, 62.14];
median — 24; P > 0.10).

Regular inflammatory parameters such as white
blood count, C-reactive protein and erythrocyte
sedimentation rate did not indicate existent infection.

Skull x-rays detected abnormality in only one
patient that included osteosclerotic reaction and
bulging of the posterior wall of the frontal sinus.
(Fig. 1A)

All patients were examined by computed to-
mography (CT) and/or magnetic resonance imaging
(MRI). These two modalities play additive role in
imaging diagnostics of the mucocele. The CT is
superior with regard to detection of bone erosions,
osteosclerotic changes and calcification (Fig. 1B,
Fig. 1C, Fig. 2 and Fig. 3A).

MRI is used to determine the duration of the
mucocele and to distinguish it from neoplastic
lesions that can obstruct natural sinus openings
and impede drainage. MRI gives greater details
regarding the expansion of the mucocele and its
relation to adjacent soft tissues (Fig. 1D, Fig. 3B,
and Fig. 4A-C).

The etiology was unclear in 3 of the cases.
The rest of cases had suspected etiology such as

Table 1. Gender, age, clinical symptoms and duration, suggested etiology

Patient Gender/ Localization of Clinical symptoms and .
. Suggested etiology
number age mucocele duration
1 F/60 Frontal Mild headache for 3 years N/A
2 F/53 Ethmoidal Intermittent headache for 2 years Sustained skull base fracture
in childhood
3 M/29 Frontal Headache for 4 years Two nasal surgeries for poli-
posis. Osteoma of the frontal
sinus
4 M/64 Frontal and Mild headache and left eye swelling Surgery for mucocele before
ethmoidal for 8 years. Diplopia for 2 months 10 years
5 F/78 Sphenoid and Headache for 1 year proptosis, N/A
ethmoidal palpebral ptosis and diplopia for 7
days
6 M/31 Frontal and Exophtalmus and diplopia for 30 days Surgery for nasal poliposis.
ethmoidal
7 F/30 Sphenoidal and Intensive, drug-resistant headache for N/A

ethmoidal 3 months

F-female; M-male; N/A — not available
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Figure 1. (A) and (B): Frontal mucocele in a patient suffering from headache for 3 years - deformation and bulg-
ing of the posterior wall of the frontal sinus detected on plain x-ray and CT scan (white arrows); frontal mucocele
in a patient suffering from headache for 4 years - (C) presence of osteoma obstructing the opening of the frontal
sinus; (D) T2 FLAIR MRI: high signal intensity suggestive of long duration of the frontal mucocele.

Figure 2. Fronto-ethmoidal mucocele in a patient with proptosis and diplopia. (A) CT — heterodense lesion erod-
ing the anterior ethmoidal cells and the floor of the frontal sinus entering the orbit from medio-cranial direction
(white arrows).

Figure 3. Mucocele affecting the anterior and posterior ethmoidal cells in a patient suffering from headache for 2
years. (A) CT (bone window) — obscurity of the right ethmoidal cells (white arrow); (B) T2 FLAIR MRI indicating
high signal intensity lesion that invades the intracranial space and compresses the right frontal lobe.
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Figure 4. Female patient suffering from mucocele affecting the sphenoid sinus and posterior ethmoidal cells who
presented with proptosis and right oculomotor nerve palsy. T1 MRI images in axial, sagittal and coronal planes
(A-C) —isointense lesion eroding the bone of the sphenoid sinus and posterior ethmoidal cells that propagates to
the intracranial space and compresses the right cavernous sinus; (D) Postop CT demonstrating efficient drainage

of the mucocele following endoscopic marsupialization.

previous skull base fracture, massive polyposis,
osteoma, preceding surgery for polyposis.

All patient were offered to sign an informed
consent prior to surgery but one of them refused and
was not operated. Endoscopic marsupialization and
drainage was applied in 5 patients (Patients No 3
to No 7). The extensive intracranial propagation in
patient No 2 necessitated frontobasal craniotomy and
navigated total resection of the mucocele followed
by plastic closure of the ethmoidal bone defect.

The postoperative period was uneventful in all
operated cases. The neurological deficit, where pres-
ent, resolved completely in the follow-up period.
Postop imaging was used to confirm mucocele
resections (Fig. 4D).

DISCUSSION

The incidence of MPS varies from 1.5 to 4 per
year dependent on the level of competence of the
medical institution.*%7 This is in contrast to the
incidence reported in our study.

The mucocele has similar distribution between
sexes and occurs most often between 20 and 40
years with peak incidence in the 4™ decade that
coincides with our observations.>*?% According to
Devars du Mayne et al., there is slight preponder-
ance to the male gender (3:2) but here we report
the opposite.’

The disease etiology is not entirely clarified.
There are various theories that attempt on explain-
ing the origin of MPS. However, recently, there
has been a consensus that obstruction of bone
openings of sinuses caused by trauma, neoplasms,
surgery, allergy, fibrous dysplasia, etc. can lead to
the development of mucocele.>* We found similar

etiology in 4 (67%) of our patients that included
previous surgery, inflammation, skull base fracture
and presence of osteoma. The rest 3 cases (48.8%)
had unclear etiology.

The clinical presentation of MPS is not specific
and depends on its localization. Clinical symptoms
have insidious onset and tend to exacerbate over
time. This is the reason why the disease can be
accidentally diagnosed after imaging for other
conditions. The duration between the occurrence of
the debut symptoms and the final diagnosis varies
between 3 days to 38 years, averaging 4 years.’

Patients suffering from frontal and fronto-
ethmoidal mucocele initially complain of frontal
headache that may be complicated by facial asym-
metry and ophthalmic symptoms such as decreased
visual acuity, proptosis (83%), diplopia (45%).%10

The clinical presentation of the sphenoidal mu-
cocele depends on the direction of its propagation
and the relations with the surrounding anatomical
structures. The most common symptom is retrobul-
bar headache (70%-80%) which results from the
mechanical compression on the dura mater that
covers the region of planum sphenoidale, cavernous
sinus and the skull base as well as some inflam-
matory factors such as cytokines (TNF alpha, IL-6,
IL-1, PGE2) that modulate the pain threshold and
stimulate trigeminal nerve receptors.'!:!12

Ophthalmic involvement constitutes the second
most common group of symptoms. Decrease in
visual acuity is common.'3 Ophthalmic involvement
is present in 30-50% of the cases. The third nerve
is affected in 70% of the cases in contrast to the
fourth and sixth cranial nerves.!' The clinical pre-
sentation in our series confirm the literature data.
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All cases of MPS demonstrate similar find-
ings at CT examination. The fluid collection of
the mucocele is demonstrated as homogenous
isodense substance that varies between 9HU and
41HU. Long-lasting mucoceles has higher density
over 20 HU whereas acute disease has a density
below 20 HU.!'* Contrast application can enhance
the capsule of the lesion. CT bone window can
show bone erosions in axial, sagittal and coronal
planes. It is important to differentiate between
mucocele and retentional mucous cyst which is a
cystic formation with fluid collection that do not
destruct surrounding bones and is often asymp-
tomatic.!”> CT is extremely important for proper
preoperative planning.

MRI demonstrates well delineated expansible le-
sion that differs in signal on T1 and T2 sequences.
Acute mucocele demonstrates high signal intensity
on T2 and medium to low signal intensity on T1
because they have high water content. Chronic
lesions has high to medium signal intensity on
T1 and T2 that is based on the higher protein
content and dehydration of mucocele collection.!'®
Contrast enhancement is usually observed at the
periphery of the lesion. MRI is a valuable tool in
presenting underlying etiology such as neoplastic
formations. It provides superior details regarding
the propagation of the mucocele and its relations
with surrounding anatomical structures compared
to the CT scanning.

The surgery for MPS aims at removal of the
lesion and adequate sinus drainage that prevents
from future recurrence.?> The selection of appropri-
ate surgical approach depends on the localization,
size and direction of propagation of the mucocele.
Cases with superimposed infection should be cov-
ered by antibiotics.

Currently, the endoscopic surgery is considered
to be a method of choice. Conventional radical
procedures are being replaced by minimally inva-
sive functional procedures as a result of the recent
development of endoscopic surgery of the paranasal
sinuses that preserves anatomy and offer superior
cosmetic results.!”

There are relative contraindications to endo-
scopic surgery such as severely altered postopera-
tive anatomy that impede sufficient visualization
and extreme propagation of the mucocele to the
intracranial space.'® In such cases, various surgical
approaches can be used. We performed craniotomy
and total microsurgical removal of the mucocele with
plastic restoration of the destructed bone in patient

Ne2. Even in such cases, some authors advocate
wide endoscopic marsupialization of the cyst.!”

The endonasal endoscopic approach to the
mucocele provides efficient drainage and marsupi-
alization. It is a safe procedure that offers favor-
able clinical outcome with low rate of recurrence
(0.9-9.7%).6811.1920 According to Dhepnorrarat et
al., the period of postoperative follow-up in patients
who had endoscopic surgery should be long - at
least 6 to 7 years.®

CONCLUSIONS

The MPS can remain asymptomatic for a long period
of time. Its propagation to the orbit and/or intracra-
nial space can cause neurologic deficit. The disease
is benign and treatable but the early diagnosis is of
extreme importance. CT and MRI are the imaging
methods of choice that determine the selection of
appropriate surgical approach. Endonasal endoscopic
surgery is a safe treatment method with excellent
results. Continuous follow-up period is considered
to be economic and preventive way to secure good
quality of life to patients who suffer from MPS.
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annsauyna, CUMNTOMbI

O6pasey untupoBaHusa: Dzhambazov
KB, Kitov BD, Zhelyazkov HB, Traykova
NI, Kehayouv I, Kitova TT. Mucocele of the

Llenb: Lenbto HacToALero nccnegoBaHnA ABNAETCA yCTaHOBJIEHNE d)aKTO-
POB pucCKa, TUMNYHbIX KNTNHNYECKNX CUMNTOMOB 1 Ha3HAaY€HHOI O JieYeHUA
B ceMu cjiydaax MmyKkouesne napaHasalibHbIX CMHYCOB.

Matepwuanbi n metofbl: Cemepo 60bHbIX, CTPadaoLWmMx MyKoLene napa-
Ha3asibHbIX CUHYCOB, NOCTYNWSIO Ha NeYeHne B KINHNKY OTOPUHONAPWH-
ronornn B nepuof mexkay 2014 n 2016 rr. Cpen HUX YeTbipe KEHLNHbI 1
Tpoe My>KUMH B Bo3pacTe mexay 22 n 78 rogamu. [C195% - 31.44 - 70.23].
bbinn nccnepoBaHbl nNepBOHavanbHble CMMNTOMbI, MX MPOAOKUTENb-
HOCTb, KIIMHNYECKan KapTrHa Npy NOCTYMNIeHNN, PacnosioXKeHne MyKoLie-
ne, BUA XMpPYpruyeckoro BMeLaTenbCcTa n NCxof.

PesynbraTtbl: bbiny ycTaHOBNEHbI cleayowme ciyyan nokKanmsaumm my-
Kouene: nobHas (2 cnyyvas), LeHTpanbHO-3TMouAaNnbHas (2 cyvas), STMo-
nganoHas (1 cnyvai) n cdeHo-aTMonganbHan (2 cnydas). beiin yctaHoB-
neHbl GaKTopbl pUCKa B 4 ciyyasx. JHAOCKONMYeCKan MapcynuanmsaLms
MyKoLene Obina NnpoBefeHa B 5 13 ciyyaeB. bonbHOMY € UHTpaKpaHmanb-
HbIM POCTOM JIOOHOrO MyKoLese Obina nposefeHa GpoHTanbHaa 6aszanb-
HasA KpaHnotomma. OanH 13 60MbHbIX HE COrMAacUICA Ha onepauuio.
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3aknoyeHmne: JHAOCKOMMYeCKasa Mapcynuanusaumna AOSKHA CTaTb OCHOBHbIM
MEeTOZOM MpU Ciyyasax mykouene 6e3 3KCTeHCMBHOW MHTPaKpaHManbHOM MHBa-
3MBHOW Npoueaypbl. [JaHHbIN NoAXOA NpeanaraeT afeKBaTHbINA ApeHa, 6annoH-
HOe paclumpeHrie eCTeCTBEHHbIN OTBEPCTUIA CMHYCOB, YTO B CBOIO ovepefb npe-
JoTBpaLlaeT AanbHenWnn peunamns.
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