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Surgical Treatment of the Frontal Sinus Lateral Mucocele with Multiple Sinus Bony Wall Defects
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Case Report

Abstract

Paranasal sinus mucocele is a cystic formation filled with mucus, resulting from the obstruction of sinus ostium. The most

common place of mucocele localization is frontal sinus, which is due to its specific anatomical architecture and a narrow

passage of the frontal recess. Approximately in 70% mucocele localizes in a frontal sinus.

In this article we present the case report on 37 years old woman who applied to clinic of aesthetic medicine to get consulta-

tion about blepharoplasty possibilities. Patient complained on a mild bilateral upper eyelid ptosis, more significant on the

left side. She also complained on recurrent nasal blockage, excessive nasal discharge, facial pain and pressure on her left side

supraorbitally. Computered tomography (CT) for paranasal sinuses has been ordinated and lateral mucocele in a the left

frontal sinus was diagnosed, as well as, inflammatory process in the left maxillary and ethmoidal sinuses.

Investigation and treatment options for this patient are discussed in this article.
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Introduction

Paranasal sinus mucocele is a cystic formation filled with mucus,
resulting from the obstruction of sinus ostium. The most
common place of mucocele localization is frontal sinus, which is
due to its specific anatomical architecture and a narrow passage
of the frontal recess. Approximately in 70% mucocele localizes
in a frontal sinus [1|. Mucus production in mucocele leads to
its enlargement, which results in expansion of sinus cavity.
Generally, affected by the pressure, sinus margins become thin
and fragile, sometimes, resulting in bony defect and extension of
the mucocele into the adjacent anatomical structures [2]. In such
cases reconstructive craniofacial surgery has to be performed to
prevent intracranial complications and face aesthetic deformities
[3]. Real case of such a process is described below.

The aim of this article is to present a clinical case of 37 years
old woman with frontal sinus lateral mucocele resulting in bone
defects of antetior, posterior and inferior sinus walls.
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Case Report

37 years old woman applied to the Dr. Med. E. Jurshevich’s
private clinic of aesthetic medicine with an intention to get a
consultation of a plastic surgeon. Woman complained on a mild
upper bilateral ptosis, which was more significant on the left
side, therefore, initially the possibilities of upper blepharoplasty
have been discussed. Although, she also mentioned that she has
recurrent nasal blockage of the left side, breathing difficulties and
excessive nasal discharge. Moreover, she also complained on facial
pain and pressure on her left side, more expressive supraorbitally
and above the topographical localization of the frontal sinus.
Consequently, computered tomography (CT) investigation for
paranasal sinuses has been ordinated. Analyzing the CT scan
results, chronic rhinosinusitis of the left side was diagnosed: in
maxillary and ethmoidal sinuses, unusual anatomy of frontal
sinus with a total narrowing in a middle part and expansion of
lateral part with a restricted mucous structure in it have been
detected (Figure 1., Figure 2.). Moreover, three bone defects in
the anterior wall of the frontal sinus were detected (Figure 3.).
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Figure 1. Axial CT scan view. Inflammatory process in the left common frontal sinus and mucus opacification of its lateral

part.

Figure 2. Coronal CT scan view. Inflammatory process in the left frontal, maxillary and ethmoidal sinuses.

Figure 3. CT scan, reconstruction image. Three bone defects in the anterior wall of the frontal sinus.

The floor of the frontal sinus also had bony defect, resulting in
communication with orbital cavity (Figure 4.). According to the
radiological findings, she was directed to receive a consultation
of otorhinolaryngologist. Objectively, on endonasal endoscopic
examination the patient had narrowed nasal passage with
hyperemated and swelled mucosa in the left middle nasal chanal
with purulent discharge. After conservative treatment with
antibiotics, systemic decongestant and local andonasal steroids
an alternate magnetic resonance imaging (MRI) scan has been
done to define the localization and extension of the mucocele to
other cavities. On T2W images hyperintense structure in a frontal
sinus has been detected (Figure 5.). According to radiological
findings, the patient had type Vamucocele, that means the erosion
of both anterior and posterior walls of frontal sinus without or
minimal intracranial extension. It has been decided to perform
operation in two approaches: external for frontal sinus mucocele
and endoscopic for maxillary sinus and ethmoidal cells.

Surgical process description. Bitemporal coronal incision was
done, skin, aponeurotic tissue and pericranium were detached and
elevated, preserving left supraorbital and left trochlear nerves.
After this phase deffects in an anterior frontal wall were visualized,
with mucocele mass protruding through it (Figure 6.). The next
step was osteotomy performed with burr and anterior wall removal

(Figure 7.). After the sinus cavity opening the mucocele content
was evacuated and all the mucosa lining of the frontal sinus was
removed as well. The bone defect in the inferior frontal sinus wall,
which communicated with orbita, was closed by flexible titanium
micromash, as well, a narrow channel to common frontal sinus
too (Figure 8.). Bone defect in posterior sinus wall was covered
by fascia temporalis graft. To avoid relapse of mucocele, frontal
sinus was obliterated by autologous fat material, taken from the
paraumbilical region (Figure 9.). The bone cover was placed
backwards and fixed with flexible titanium micromash and metal
screws (Figure 10.). Skin and aponeurotic layers were lifted and
a bitemporal coronal incision was closed with separate sutures
and drainage was inserted into the postsurgical wound. In the
following surgery stage functional endoscopic sinus surgery was
petformed. Using 0° and 70° telescopes the maxillotomy, antetior
ethmoidotomy and frontotomy were done.

After the operation patient was prescribed three-day intravenous
antibiotic course with Ceftriaxone 2g. once a day, Dexametazone
8 mg. once a day and Diclofenac sodium 75 mg. intramuscular
injection twice a day. Three days after surgery patient was
discharged from clinic for further treatment at home. In
postclinical period she was prescribed one-week Cefadroxil 500
mg. orally twice a day, Diclofenacsodium 100 mg; orally once a
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Figure 4. Coronal CT scan. Bone defect in the floor of the frontal sinus.

Figure 5. MRI scan, T2W. Hyperintense structure in a frontal sinus.

Figure 6. Bone defects in an anterior frontal sinus wall.

Figure 7. Removal of the anterior bony wall above mucocele.

day and nasal irrigation with saline nasal spray. Later, after one
week, patient was prescribed Mometazonefuroate.

On control otorhinolaringologist visit one week after surgery the
patient had no complaints on any nasal symptoms, wound healed
primarily. Further follow up was indicated.

On visit to otorhinolaryngologist six months after operation
the patient did not have any complaints. Control computered

tomography scan has been performed to visualize the result
of the surgery. On CT scan obliterated frontal sinus without
inflammation signs was visualized (Figure 11.). Inferior and
anterior walls of the frontal cavity had no defects covered by
micromash fixed by screws, as well as, the posterior wall of frontal
sinus also had no defect (Figure 12.). No any inflammation signs
have been detected in the left maxillary and ethmoidal sinuses
after FESS (Figure 13).
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Figure 8. Bone defect in the inferior frontal sinus wall and channel to the common frontal sinus closure by flexible titanium

micromash.

Figure 9. Frontal sinus obliteration by autologous fat material.

Figure 10. Bone cover placement backwards and fixation with flexible titanium micromash and metal screws.

Figure 11. Axial CT scan. Obliterated frontal sinus without inflammation signs (6 months after surgery).

Discussion

Mucocele is mucus filled benign, slow-growing cystic formation,
which develops due to obstruction of sinus ostium. Mucocele
consists of fibrous capsule and a viscous content, secreted by
goblet cells in the ciliated mucosa, which is, usually, sterile |1,
4]. Obstruction of sinus ostium most frequently occurs due to
a mass lesion or secondary to fibrosis, inflam mation processes,

osteoma, fibrous dysplasia, Paget disease, and rarely to malignancy,
trauma with bony structure dislocation, or previous surgery and
postoperative scar tissue and adhesions [4, 5]. If any of trigger
factors mentioned above occurs for continuous period of time
the drainage pathway obstruction can lead to mucus retention
and formation of mucocele. The most common localization of
mucocele is frontal sinus due to its’ specific anatomy of a narrow
frontal recess. Blockage of the nasofrontal duct prevents the
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Figure 12. Sagittal CT scan. Inferior and anterior walls of frontal sinus covered by micromash. No defects in posterior wall
(6 months after surgery).

Figure 13. Coronal CT scan after FESS. Left maxillary and ethmoidal sinuses without signs of inflammation.

mucosal secretions from adequately draining and predisposes an
obstructive epithelial cyst or mucocele to develop [5]. Growth of
a mucocele can result in local bony destruction due to the local
production of bone resorption factors such as prostaglandins,
interleukin 1, collagenase and tumor necrosis factor and a direct
effect of positive pressure within the mucocele [0, 7].

Clinical presentation of mucocele depends on its localization
and involvement of adjacent anatomical structures. It is classified
as rhinological, neurological, or ophthalmological symptoms
[8, 9]. Clinical presentation of mucocele is gradual, similar to
chronic process. The most common symptoms of mucocele
are rhinorrheae, nasal obstruction, facial pain or edema. If the
mucocele transgresses the superior wall of orbital cavity than
visual complaints like diplopia, diminution of vision, visual field
defect, ptosis, orbital swelling, retro-orbital pain, displacement of
eye-globe and proptosis ate present [10]. In cases when mucocele
enters fossa cranii anterior it can lead to confusion, meningitis,
meningoencephalitis, pneumocephalus, brain abscess, seizures
and cerebrospinal fluid leak [11].

The diagnosis of a paranasal sinus mucocele is a correlation
between clinical, radiographic and pathologic findings. The
most distinctive clinical signs are mentioned above. Computered
tomography scan is considered to be the complementary method
of choice in the investigation of mucoceles. On CT scan it is
possible to evaluate the content of mucocele, sinus expansion,
possible bone defects and extension of the mucocele mass
to the adjacent structures. Typical view is isodense or mildly
hyperdense sinus opacity in relation to the cerebral tissue, sinus
margins expanded and usually thinned and peripheral calcification
is sometimes seen. MRI scan is useful to identify the relation
between mucocele, brain tissue, orbit and soft tissues |3, 12]. The
differences in MRI signal intensity appear to reflect variable water,
protein and mucus ratio in the content of the obstructed sinus,

which changes with time of evolution of the disease. Initially,
the content is hyperhidrated, so the image is hypointense on T1-
weighted, and hyperintense on T2-weighted sequences. Over time,
the protein contents increase, resulting in hyperintense images
both on T1- and T2-weighted sequences. Moreover, it is possible
to make the differential diagnosis with neoplasms: mucoceles have
thin peripheral linear enhancement, when tumors have diffuse
enhancement [12, 13]. Radiologically, the most precise diagnostic
result in difficult cases is possible when combining CT scan and
MRI scan [14].

In described case, according to patients’ anamnesis data,
she has had chronic sinusitis for approximately 10 years.
Continuous inflammation process, edema of nasal mucosa and
specific anatomical predisposition could lead to obstruction of
frontal recess, drainage disturbance and subsequent mucocele
development. Bone destruction occurred due to prolonged
pressure of mucocele mass on sinus walls. As mentioned
previously in the text, the patient had defects in atrerior, posterior
and inferior walls of the sinus. Defects in anterior wall were of
a small diameter, therefore, no mucocele protrusion occurred
through them. Concerning defects in inferior and posterior walls,
usually, in such cases, intracranial or intraorbital complications
develop. Moreover, if mucocele becomes infected osteitis,
osteomyelitis, intracranial abscess, and meningitis may ensue [6].
In the patients’ case correct symptom evaluation and diagnostic
CT scan and MRI scan investigations were performed, so that, on
time surgical treatment has been performed and development of
several complications was avoided.

Fundamental treatment of mucocele is surgical. The goal
of treatment is to widely open it to restore drainage and
pneumatization of the sinus. Surgical treatment techniques of a
mucocele include endoscopic, external, and combined approaches
[7]. Sutgical approaches are based on the size, location, and
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extent of the mucocele. Previously for treatment of frontal sinus
mucocele external approach methods were used predominantly.
Nowadays, traditional techniques of mucocele management
consisting of frontal sinus obliteration have been supplanted with
endoscopic drainage maneuvers [6, 15].

Currently, functional endoscopic sinus surgery (FESS) is
considered the treatment of choice for paranasal sinuses
mucoceles. The main objective of such method is the complete
removal of both the lesion and the sinusal mucosa, thus preventing
disease recurrence [12, 14]. FESS is used for cases of mucocele
with no extension to intraorbital or intracranial cavity and nor
lateral onset of localization in frontal sinus. A classification
system for endonasal frontal sinus surgery is based on the
amount of the surgery. Draf type I-simple drainage in which
anterior ethmoidal cells and processus uncinatus are removed.
Draf type Ila-extended drainage in which the frontal sinus floor
is resected from the lamina papyracea to the middle turbinate.
Draf type IIb-extended drainage in which the frontal sinus floor
is resected from the lamina papyracea to the nasal septum. Draf
type IlI-endonasal median drainage in which the frontal sinus
floor is resected from the right lamina papyracea to the left lamina
papyracea with additional resection of the upper nasal septum
and the inferior part of the interfrontal sinus septum. FESS is
minimally invasive, preserves sinus architecture and leaves no
facial scarring, which are notable advantages of this approach [14,
16]. Comparing FESS with external approach the recurrence rate
is quite similar [15].

For complex cases with intracranial on intraorbital involvement,
hypertrophic bone of recessus frontalis, difficult anatomy, lateral
location of the frontal sinus mucocele, or suspectable malignancy,
the use of external or combined approaches is considered.
External approaches as Lynch-Howarth frontoethmoidectomy or
osteoplastic flaps with sinus cavity obliteration may be used for
mucocele management. Osteoplastic frontal sinus surgery with
fat obliteration is very useful and successful in patients in whom
frontal sinus cannot be treated effectively through an endonasal
approach. In majority of cases the main aim or surgeon is to
widen the drainage pathway of the sinus, but in cases with a high
possibility of recurrence in junction with naturally narrow pathway
obliteration is a choice to avoid recurrence. However, nowadays,
use of external approaches should be catrefully evaluated because
of availability of modern minimally invasive FESS techniques [17,
18].

In particular case combined approach was performed: external
for frontal sinus mucocele and FESS for maxillary sinus and
ethmoidal cells. An external approach with osteoplastic flap
and bitemporal coronal incision has been chosen, because of
laterally localized mucocele, the bony defect in anterior, posterior
and inferior frontal sinus walls, high risk of intracranial and
intraorbital complication development and a good cosmetic result
in comparison with Lynch-Hawarth approach, where the incision
is made below the medial end of eyebrow. In this particular
case cosmetic effect had significant importantce, because of the
patients’ young age. The obliteration of lateral part of the frontal
sinus by autogenous fat material was performed due to its narrow
junction with common frontal sinus and consequent increase of
complication a recurrence risk.

http://scidoc.org/IJCEO.php

Conclusion

Frontal sinus mucocele is gradually developing process with initially
absent or nonspecific clinical performance. In majority of cases
typical symptoms develop when mucocele reaches significant size,
expands the sinus and extends to the sinus adjacent structures.
Therefore, very careful evaluation of patients’ anamnesis and
symptom progression is important. Radiological investigations
should be performed to precise the exact localization of mucocele
and evaluate changes in structure of the sinus bone. Timely and
precisely diagnosed mucocele allows to start treatment on its early
stage and avoid the development of complications.

Surgical approach for mucocele management should be chosen
according to its size, localization and involvement of adjacent
anatomical structures. If the surgeon takes in consideration all
aspects mentioned above, than it is possible to achieve the best
treatment outcome results for patient.
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