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Introduction

Endonasal approach for frontal sinus pathology has become
the gold standard for sinus surgery. However, cases
recurrent and refractory to functional endoscopic sinus
surgery (FESS) need to be dealt with conventional (open)
techniques.

Mucoceles of the paranasal sinuses are “benign,
chronic, expanding lesions, filled with sterile mucus and
epithelial cells” [1]. The term “Mucocele” was coined by
Rollet in 1896. Mucoceles of paranasal sinuses were first
described by Langenback [2].

Mucoceles are caused by obstruction of the sinus ostium
leading to accumulation of the mucous secretion within the
sinus [3]. The two most frequent causes of frontal sinus
mucoceles are trauma and inflammation [1]. An infected
mucocele is termed a mucopyocele. They behave like
expansile cystic lesions, eroding the surrounding bone and
displacing the adjacent structures, even extending
intracranially. Signs and symptoms include frontal pain,
swelling, exophthalmos, diplopia and loss of vision [4].
Erosion of posterior table may lead to meningitis,
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meningoencephalitis, pneumocephalus, brain abscess, sei-
zures or CSF fistulas [5].

The diagnosis of mucocele is based on clinical exami-
nation along with computed tomography (with contrast) or
MRI [4].

The mainstay of management of mucocoeles is surgery,
which ranges from functional endoscopic sinus surgery to
craniotomy, and craniofacial exposure, with or without
obliteration of the sinus [6]. Endoscopic procedures rely on
establishing surgical drainage of the frontal sinus and
marsupialization, whereas open techniques when employed
are most frequently used for sinus obliteration.

We present two cases of frontal mucopyoceles refrac-
tory to endoscopic approach managed by external sinus
surgery.

Case Reports
Case 1

A 58-year-old female, presented with right frontotemporal
headache for 5 years and nasal obstruction since 6 months.
There was no contributory ophthalmological history. The
CT scan revealed a collection in the right frontal sinus with
thickening of the sinus mucosa completely obstructing the
ostium (Fig. 1). Since the patient had undergone endo-
scopic sinus surgery unsuccessfully multiple times, con-
ventional (open) technique was opted for. A gull wing
incision combined with endoscopic transillumination was
performed to locate and expose the frontal sinus (Fig. 2).
Osteoplastic flap made with beveled osteotomy cuts was
raised. The sinus lining was completely enucleated and
sinus obliterated using abdominal fat (Fig. 3). Osteoplastic
flap was repositioned and secured to the frontal bone using
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Fig. 1 Coronal section of CT scan showing collection in the right
frontal sinus with complete obstruction of the ostium

Fig. 2 Transillumination technique to locate the frontal sinus

miniplates (Fig. 4). The patient was followed up for over
2 years, and she remained asymptomatic.
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Case 2

A 55-year-old female presented with recurrent pain and
swelling over the left frontal sinus region since 2 years.
There was history of fever, nasal obstruction and headache
since a week. Patient had undergone balloon sinuplasty for
the same a year ago. A soft fluctuant mass over the left
frontal sinus region with mild ptosis of left eye was noted.
No other ophthalmologic abnormalities were seen. CT scan
showed homogenous soft tissue opacity in left frontal
sinus, with erosion of posterior table (Fig. 5). Axial sec-
tions revealed a very thin layer of bone (< 1 mm) between
the sinus pathology and intra cranial contents. A diagnosis
of recurrent mucopyocele was made. A gull wing approach
was used to expose the fronto-nasal region followed by
sinus mapping using a cut-out from radiographic film
(Fig. 6). Once identified, further dissection was done to
discover a defect of the anterior table through which
purulent material was drained (Fig. 7). Mucosal lining of
the frontal sinus was enucleated. A small dural tear noted
intraoperatively was sealed using fibrin glue. Sinus oblit-
eration was done using abdominal fat graft. Lastly, pro-
cerus muscle flap was used to close the anterior aspect of
sinus (Fig. 8). Patient was followed up for 6 months and
remained asymptomatic.

The scar was well hidden in the naso-orbital valley and
eyebrow region for both patients (Fig. 9).

Discussion

Approximately 60-89% of mucoceles occur in the frontal
sinus [7]. Frontal sinus mucoceles can occur at any age in
either gender. Most are seen between the fourth and sev-
enth decades of life [8]. The principles of treatment include
sanitation of the mucocele with prevention and manage-
ment of possible intracranial or intraorbital complications,
drainage of the mucocele into the nose, either by preser-
vation or extension of the natural nasofrontal duct. Failing
this, the aim is to completely remove the mucocele and the
mucosa of the frontal sinus and reliable closure of the
nasofrontal duct—ideally by obliteration of the sinus.
Preservation or reconstruction of the anterior wall of the
frontal sinus to maintain the contour of the forehead is of
paramount importance [1].

Endoscopic approach is advocated as the treatment of
choice for paranasal pathologies, as it aims at preserving
the physiology of sinus mucosa and maintaining a patent
drainage pathway. It is also associated with lesser mor-
bidity and leaves no facial scar [9]. The most accepted and
widely used endoscopic procedures are Draf and naso-
frontal approaches and modified hemi-Lothrop, the
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Fig. 3 a Exposed frontal sinus
after raising osteoplastic flap.

b Complete enucleation of right
frontal sinus

Fig. 4 Sinus obliterated using abdominal fat and osteoplastic flap
repositioned using miniplate

Fig. 5 a Coronal CT showing
homogenous soft tissue opacity
in left frontal sinus with
expansion. b Axial section
showing erosion of posterior
table in region of left frontal
sinus
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Fig. 8 Procerus muscle flap used to cover the anterior defect

modified mini-Lothrop and the modified subtotal-Lothrop
procedures [10].

One of the significant complications of FESS is stenosis
of the widened ostium. It is seen that stenosis of 50-60%

Fig. 9 a Follow-up of Case 1:
2 years after surgery; note the
inconspicuous scar. b Follow-
up of Case 2: 6 months after
surgery; note the blending of
scar within natural creases
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occurs in 30-40% of the patients, requiring revision [11].
Re-stenosis is one of the main causes of recurrence. Here,
open techniques are a good fallback option.

Advantages of open sinus surgeries are:

e Direct visualization and access.

e Adequate instrumentation.

e Dural exposure can be detected and managed well
under direct visualization.

e Less chances of scarring and stenosis of drainage tract.

The commonly used open techniques are frontal
trephination, external frontoethmoidectomy and the frontal
osteoplastic flap. Trephination is used where effective
drainage is expected. The external frontoethmoidectomy is
almost obsolete due to high rates of obstruction of the
nasofrontal outflow tract. The osteoplastic flap with fat
obliteration remains the procedure of choice in case of
salvage procedures and traumatic deformities [12]. Oblit-
eration of the nasofrontal duct aims to prevent an ascending
frontal sinus infection and prevent the growth of the nasal
mucosa upward into the frontal sinus [1].

In both of our cases, we obliterated the sinus along with
the frontonasal outflow tract using abdominal fat. The scars
were faint and well hidden in 6 months.

Conclusion

The first line of treatment for most frontal mucopyoceles is
endoscopic marsupialization and establishment of drai-
nage. However, iatrogenic injury to the outflow tract,
postoperative healing/fibrosis or the nature of the pathol-
ogy itself can lead to recurrences which cause much
harassment to the patient. It is in these situations, con-
ventional open transfacial techniques play an important
role in salvage surgery.
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