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ABSTRACT
Objective: This study aimed to evaluate the efficacy of endoscopic marsupialization in patients with postoperative maxillary mucocele having 
orbital floor defects and to assess the demands for the direct orbital approach for orbital reconstruction.
Methods: The study involved a retrospective review of 27 cases of postoperative maxillary mucocele with orbital floor defect. Medical records 
were reviewed for aspects pertaining to the clinical symptoms, surgical approach, and surgery outcomes. The maximum diameter of the involved 
orbital floor was calculated from images obtained by paranasal sinus computed tomography.
Results: The most common symptom was increased maxillary cheek pressure. The maximum diameter of the involved orbital floor as assessed 
by paranasal sinus computed tomography ranged from 0.54 to 3.1 cm (mean, 1.50 ± 0.71 cm), and the area of the involved orbit ranged from 
0.27 to 6.02 cm2 (mean, 2.35 ± 1.86 cm2). Endoscopic marsupialization without orbital reconstruction was performed for all patients exclusively. 
Following the surgery, no patient exhibited recurrence of clinical symptoms or required revision surgery.
Conclusion: Endoscopic marsupialization without orbital floor reconstruction may be the preferred treatment for postoperative maxillary 
mucocele with orbital floor defect except those where the postoperative maxillary mucocele is anterolaterally formed or multicystic.
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Introduction

Postoperative maxillary mucocele (POMM) is a late postopera-
tive complication of radical maxillary sinus surgery, usually per-
formed by Caldwell-Luc surgery. Around 20% of POMMs occur 
after radical maxillary surgery and develops 10-30 years later.1

Symptoms of POMM include swelling or pain in the buccal 
or mucogingival fold of the maxilla, discomfort of the maxilla 
or maxillary teeth, and exophthalmos. Late finding of POMM 
often presents with increased discomfort or pain. Advanced 
POMM can erode the bony sinus walls due to higher intralu-
minal pressure. Such cases may present with herniation of the 
nearby structures (orbital tissue or the overlying skin).2

The conventionally recommended treatment for maxillary sinus 
mucocele is complete excision through an open approach, 

entailing Caldwell-Luc sinusectomy, inferior nasoantral window, 
and removal of the mucocele lining.3,4

Recently, for treating POMM after Caldwell-Luc operation, 
an intranasal approach involving complete marsupializa-
tion, using the recent transnasal endoscopic approach along 
with middle meatal antrostomy or inferior meatal antros-
tomy, has been widely accepted.5-7 Since retraction of the 
wall of maxillary sinus may exist after Caldwell-Luc sinus-
ectomy, sometimes inferior meatal antrostomy may be a  
good option.

A few cases of POMM with orbital extension have been 
reported; however, the choice of treatment remains debatable 
(intranasal drainage and marsupialization of mucocele using 
endoscope without orbital floor reconstruction, endoscopic 
approach combined with an external approach involving orbital 
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floor reconstruction, and direct external approach with orbital 
floor reconstruction).8-12

The aim of this study was to evaluate the efficacy of endo-
scopic marsupialization for treating POMM with orbital floor 
defect and to assess the requirements of a direct orbital 
approach for orbital reconstruction.

Methods

Patients with POMM involving the orbit treated with endo-
scopic sinus surgery (ESS) from March 1998 to March 2018 
at a single center were recruited, and their medical records 
were retrospectively reviewed. Postoperative maxillary muco-
cele was confirmed based on the patient’s history of previ-
ous Caldwell-Luc operation and paranasal sinus computed 
tomography (PNS CT). Age at the time of operation, duration 
of POMM development with orbital involvement, symptoms, 
surgical approach, and recurrence were analyzed using the 
clinical data. An ophthalmic examination was done in patients 
presenting diplopia or exophthalmos.

To evaluate the extension of the orbital floor defect area, 
instances of bony defects visualized on coronal sections of 
PNS CT were identified. The distance was measured, and the 
longest distance was recorded. The diameter of the defect area 
in the anteroposterior dimension was determined by multiply-
ing CT slice thickness by the number of slices displaying the 
bony defect. The extension of the orbital floor defect area was 
calculated by multiplying the longest distance measured on 
coronal CT images by the calculated diameter of the antero-
posterior dimension.

All patients with anterolaterally formed or multicystic POMM 
and who underwent Caldwell-Luc operation were excluded. 
Moreover, cases displaying bony erosion but not bony defect 
were excluded.

Postoperative maxillary mucocele recurrence was defined as 
the observation of ostial occlusion in patients who under-
went endoscopic marsupialization or PNS CT. All patients had 
a follow-up of over 2 years. The Institutional Review Board 
of Clinical Research Institute of Inje University Busan Paik 
Hospital approved this retrospective study (IRB No. 2017-
09-0180) and verbal informed consent was obtained.

Results

A total of 27 patients (male : female, 19: 8) with POMM having 
orbital involvement and who underwent ESS were included in 
this study. The mean age of the cohort was 52.3 ± 8.3 years, 
and the mean duration for the development of POMM with 
orbital involvement was 26.5 ± 12.2 years after Caldwell-
Luc operation. Commonly presented symptoms included 
cheek pressure, reported in 18 patients; cheek pain, 13; nasal 
obstruction, 9; rhinorrhea or post-nasal drip, 4; periorbital 
pain, 3; exophthalmos, 2; headache, 2; diplopia, 1; and foul 
odor in 1 patient (Table 1). All patients had radiological evi-
dence of POMM with significant orbital involvement and bony 
defect of orbital floor on PNS CT after surgery. The pathol-
ogy was well circumscribed within the orbit, with no marginal 
infiltrative appearance in all patients. The maximum diameter 
of the involved orbital floor, as estimated by PNS CT, ranged 
from 0.54 to 3.1 cm (mean 1.50 ± 0.71 cm), and the area of 
orbital involvement ranged from 0.27 to 6.02 cm2 (mean 2.35 
± 1.86 cm2). Endoscopic marsupialization was performed 
exclusively via the inferior meatal antrostomy in 11 patients, 
middle meatal antrostomy alone in 11 patients, and infe-
rior meatal antrostomy with middle meatal antrostomy in 5 
patients. None required an external or direct orbital approach 
or orbital floor reconstruction. 

No patients showed the requirement for revision surgery dur-
ing the follow-up period (Table 2). 

Discussion

The symptoms of maxillary sinus mucocele occur gradu-
ally after obstruction of the sinus ostium. In the early stages 
of outbreak, mucocele can remain asymptomatic for years. 
Bony destruction may occur following adequate enlarge-
ment and subsequent compression of the maxillary sinus wall. 
When the orbital floor is invaded, ocular symptoms, such as 

Main Points

•	 Traditionally, the treatment of postoperative maxillary muco-
cele (POMM) with orbital extension includes marsupialization 
with or without reconstruction of the orbital floor and the 
direct approach with orbital floor reconstruction.

•	 Removal of mucocele lining of orbital floor area via external 
approach may need reconstruction of orbital floor in POMM 
with orbital extension.

•	 In this study, the mucocele lining supported the destructed 
orbital floor after marsupialization, and it was stabilized by 
the resultant postoperative scarring and bony remodeling so 
we suggest that endoscopic marsupialization can be consid-
ered as a treatment for post-traumatic or another maxillary 
mucocele with orbital involvement.

Table 1.  Patient Demographics and Clinical Characteristics 
of Patients with Postoperative Maxillary Mucocele with 
Orbital Floor Defect

Parameter Value

Age at the time of diagnosis (years) 36-66 (52.3 ± 8.3)

Sex (male : female) 19 : 8

Duration of development (years) 3-50 (26.5 ± 12.2)

Symptom (n)

Cheek pressure 18

Cheek pain 13

Nasal obstruction 9

Rhinorrhea or post-nasal drip 4

Periorbital pain 3

Exophthalmos 2

Headache 2

Diplopia 1

Foul odor 1
Values are presented as range (mean ± standard deviation) or ratio or number.
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exophthalmos, diplopia, decreased visual acuity, and strabis-
mus can occur. The maxillary sinus mucocele is usually diag-
nosed by CT. Computed tomography is useful because it can 

detect bony changes such as erosion.7 The conventional treat-
ment of the paranasal mucoceles involves the removal of the 
mucosal lining and obliteration of the sinus. However, the pro-
cedure is not required in cases with invasion of the bone and 
subsequent extension into the orbit. In such cases, removal of 
the mucosa from the orbit without damaging the contralat-
eral orbit is difficult.10 Recently, ESS has been favored over the 
direct orbital approach for its safety and efficacy in treating 
mucoceles with a lower morbidity, reduced hospital stay, and 
reduced mucocele recurrent rate.9,13 However, effective mar-
supialization of mucoceles located distally from the lateral wall 
or showing the presence of multiple cysts is difficult using an 
endonasal endoscopic approach.14 Histological examination of 
the frontal mucocele lining 6 months after surgery disclosed 
areas of normal ciliated pseudostratified epithelium, and fol-
low-up physical examination has demonstrated well-muco-
salized cavities after marsupilization.15,16 These results support 
the hypothesis that the complete removal of the mucosal lin-
ing to achieve resolution is not required.15

It is generally accepted that minimal bony erosion caused by  
an expanding cyst do not need reconstruction, whereas, a 
defect spanning a wide area requires reconstruction, follow-
ing cyst removal.17 In orbital fractures, an orbital floor defect 

Figure 1.  Paranasal sinus computed tomography. Preoperative coronal image with soft tissue setting shows a cystic mass filling the right 
maxillary sinus, causing bone defect in the right orbital floor. The defect area is about 3.78 cm2 (A). Postoperative coronal image obtained  
2 hours after operation. It shows air density substitutes and previously noted cystic lesion. No evidence of downward displacement of the  
orbital contents (B).

Figure 2.  Paranasal sinus computed tomography. Preoperative coronal image with soft tissue setting shows a cystic mass filling the left  
maxillary sinus, causing bone defect in the left orbital floor. The defect area is about 2.89 cm2 (A). Postoperative coronal image obtained  
7 months after operation. It shows bony remodeling of the left orbital floor (B).

Table 2.  Coronal Paranasal Sinus Computed Tomography 
Measurements, Surgical Approach, Follow-Up Period, Orbital 
Reconstruction for Postoperative Maxillary Mucocele with 
Orbital Floor Defect

Parameter Value

Maximum diameter (cm) 0.54-3.1 (1.50 ± 0.71)

Involved orbital area (cm2) 0.27-6.02 (2.35 ± 1.86)

Surgical approach (n) 

Inferior meatal antrostomy 11

Middle meatal antrostomy 11

Inferior meatal 
antrostomy + middle meatal 
antrostomy

5

Orbital reconstruction (n) 0

Recurrence (n) 0
Values are presented as range (mean ± standard deviation) or number.
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size of more than 1 cm2 is indicated for repair.18 Presently, our 
cases did not undergo reconstruction of the orbital floor as the  
maximum diameter of the involved orbital floor ranged up to 
3.1 cm and the area of the involved orbit ranged up to 6.02 cm2.

Salam  et  al10 reported treatment of a large maxillary muco-
cele, eroding through the orbital floor, by endoscopic marsu-
pialization, and postoperative CT scan showed remodeling of 
the orbital floor. They suggested that large maxillary mucocele 
destructed the orbital floor and there is extension through the 
orbital floor. This bony defect may be stabilized with postop-
erative wound scarring and bony remodeling.10

We checked the postoperative PNS CT which had been  
performed 2 hours (Figure 1) or 7 months (Figure 2) after  
the surgery.

Postoperative 2 hours PNS CT revealed destruction of the 
orbital floor by the mucocele possibly supported by the muco-
cele lining, and postoperative 7 months PNS CT revealed that 
mucocele-destructed orbital floor may be stabilized by the 
resultant postoperative scarring and bony remodeling.

Based on these findings, we suggest that in cases with 
POMM, the mucocele lining can support the destructed 
orbital floor after marsupialization and, thereafter, may be 
stabilized by the resultant postoperative scarring and bony 
remodeling.

We also suggest that removal of mucocele lining of orbital floor 
area via external approach may need reconstruction of orbital 
floor in POMM with orbital extension. However, direct orbital 
approach should be required. It is important to preserve the 
sinus mucosa during surgery and provide a large antrostomy 
for the proper drainage of POMM and ventilation to prevent 
local recurrence after endoscopic surgery.19

Endoscopic marsupialization without reconstruction of the 
orbital floor should be considered as a treatment option for 
POMM with orbital involvement except in cases where the 
POMM is formed anterolaterally or multicystic and without the 
need for a direct orbital approach.
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