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Introduction

Inverted papilloma in paranasal sinus is known to accom-
pany malignant changes in about 10%,1) and therefore is re-
quired complete surgical resection to achieve tumor control. 
Since the introduction of endoscopy, many studies have re-
ported that endoscopic approach showed similar or even better 
results compared to open. Currently, endoscopic sinus surgery 
is being performed as the first treatment option for inverted 
papilloma. However, despite advances of endoscopic technol-
ogy, surgery for lesion originating frontal sinus is still con-
sidered a difficult field due to the complex anatomical struc-
ture. According to a literature report, 1%-16% of inverted 

papilloma occur in the frontal sinus.2) Therefore, it may be 
necessary to use an external approach for complete resection 
of the lesion. Among them, osteoplastic flap (OPF) surgery 
has been frequently used since the mid-1960s.3) While this 
method facilitates access to the frontal sinus, the possibility 
of postoperative complications such as numbness of surgical 
site, alopecia, injury of frontal branch of facial nerve is well 
known.4) Mini OPF has been introduced as an alternative 
procedure, which is less invasive. We report a case of success-
ful treatment with mini OPF for recurrent inverted papilloma 
originating from the frontal sinus.

Case

A 42-year-old male was referred with progressive down-
ward deviation and proptosis of the right orbit, and diplopia 
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Inverted papilloma is a disease in which complete removal of the tumor is essential due to the 
possibility of malignant transformation. The frontal sinus is not always easy to access endo-
scopically because of its location and structural complexity. Therefore, an external approach 
is sometimes required for tumor control. The conventional method has been radical surgery 
with osteoplastic flap (OPF) using bi-coronal incision although postoperative complications 
need to be considered. A 42-year-old male was diagnosed with inverted papilloma originating 
in the frontal sinus, and the lesion was removed through endoscopic approach. However, it re-
curred 20 months after surgery, so an external approach was considered for the complete re-
moval of the tumor. To minimize complications, we performed using mini OPF via sub-eye-
brow incision, with success. Mini-OPF may be an optional treatment for recurring cases of 
inverted papilloma frontal sinus that is endoscopically unreachable.
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during upward gaze that had occurred a month ago (Fig. 1A). 
He had no medical past history, except for smoking and drink-
ing. On ophthalmologic examination, there were 6 mm ex-
ophthalmos, ophthalmoplegia and elevated intraocular pres-
sure of right side, but no abnormalities in visual acuity. Several 
polypoid masses with mucopurulent discharge were found in 
the right middle meatus by nasal endoscope (Fig. 1B), which 
were confirmed as inverted papilloma on biopsy. CT showed 
a 3 cm sized well defined unilocular cystic mass in the right 
superior intraorbital extraconal space. This lesion was accom-
panied by bony erosion on the right orbital roof and compres-
sion of the eyeball and extraocular muscle, but no invasion. 
And soft tissue density was present in right ostiomeatal unit, 
ethmoid and frontal sinus (Fig. 2A and B). MRI revealed a 
non-enhancing right superior extraconal mass arising from 
right frontal sinus, showing low signal intensity in T1 weight-
ed images and high signal intensity in T2 weighted images. 
And lobular soft tissue masses were observed in frontal and 
ethmoid sinuses, which is heterogeneously enhanced with 
low and intermediate signal intensity on T1 and T2 weighted 
images, respectively (Fig. 2C and D). 

It was judged to be a lesion combined with mucocele and 
inverted papilloma, and endoscopic removal through the 
modified Lothrop procedure was planned first. The origin of 
inverted papilloma identified during surgery was the frontal 
sinus intersinus septum and posterior wall. The surrounding 
mucosa including the origin site was removed as completely 
as possible. The lesion suspected of being mucocele was re-
solved through marsupialization. The ophthalmic discomfort 
was improved after the surgery. The difference of exophthal-
mos between the right and left eyes was reduced to 1.5 mm. 

The biopsy result was inverted papilloma with mild to mod-
erate dysplasia. 

During follow-up without evidence of recurrence or com-
plications, polypoid masses considered to be recurrent were 
observed in the right frontal sinus on nasal endoscopy at 20 
months after the operation (Fig. 3A). CT and MRI showed 
soft tissue density in the superior and posterior wall of frontal 
sinus (Fig. 3B and C), and revision surgery via left frontal si-
nus external approach was planned. Initially, an attempt was 
made to remove the tumor through an endoscopic approach, 
but it was incomplete. Therefore, an incision was performed 
along the medial side under the left eyebrows for access to the 
frontal sinus for removal of the remaining lesion. After find-
ing and preserving supratrochlear nerve, the mini OPF was 
lifted into a 12×8 mm rectangular shape (Fig. 4A). Papillo-
matous lesions observed in the superior, posterior wall and 
supraorbital area of right frontal sinus were removed using 
microdebrider, curette, malleable suction monopolar cautery 
and drill. The OPF was fixed with a mini plate and incision 
site was closed with suture (Fig. 4B). The biopsy result re-
vealed invered papilloma. After surgery, satisfactory cosmet-
ic results were obtained without any specific complications 
(Fig. 5A). For 3 years postoperatively, the patient has been un-
dergoing follow-up with no recurrence on nasal endoscopy 
and imaging study (Fig. 5B).

This study was approved by Inje Universtiy Haeundae 
Paik Hospital Institutional Review Board (2023-05-031). 

Discussion

The number of inverted papillomas occurring in the fron-

A B
Fig. 1. Preoperative profile and endoscopic finding. A: Frontal view shows downward deviation and proptosis of the right orbit. B: Sev-
eral polypoid masses with mucopurulent discharge in the right middle meatus are shown in nasal endoscopy (arrow).
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Fig. 2. Preoperative paranasal sinus CT and MRI. Axial (A) and coronal (B) images of CT scan show well defined unilocular cystic mass 
in the right superior intaorbital extraconal space and soft tissue density in frontal sinus. T1-weighted (C) and T2-weighted (D) MRI show 
non-enhancing right superior extraconal mass with low signal intensity, which is presumed to be a mucocele. And heterogeneously en-
hancing lesion in frontoethmoid sinuses have low and intermediate signal intensity with possible bony erosion, respectively.

A

C

B
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Fig. 3. Paranasal sinus CT and endoscopic finding at postoperative 20 months. A and B: Coronal (A) and sagittal (B) images of CT scan 
show soft tissue density in superior posterior wall of frontal sinus (black arrows). C: Nasal endoscopy shows multiple polypoid masses 
were observed in superior and posterior wall of the right fontal sinus (white arrow).

A B C
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tal sinus is relatively small, but the risk of recurrence is greater 
than that of other sinuses.1) In addition, since there is a risk of 
malignant transformation into squamous cell carcinoma, it is 
important to completely resection once the lesion is identified.

With the development of endoscopy and surgical instru-
ments, the endoscopic approach is widely used as a standard 
treatment for inverted papilloma surgery. In the case of in-
verted papilloma originating from the frontal sinus, it has 
been successfully treated with a modified endoscopic Lothrop 
procedure and its usefulness has been reported.5) However, 
when the primary site is located on the superior, lateral or 
anterior wall of the frontal sinus, complete resection may be 
difficult with only an endoscopic nasal approach.6,7) So an ex-
ternal approach such as OPF or frontal sinus trephination is 
needed for complete removal of tumor in such case. In this 
case, frontal sinus trephination was considered; however, the 
lesion was found to be diffuse multifocal on the posterior 
wall, requiring a larger working space. Additionally, there was 
some recurrent inverted papilloma in the supraorbital area in 

the right frontal sinus, which was not detected in preopera-
tive imaging and was therefore removed.

Frontal sinus obliteration via an OPF was first described by 
Hoffman in 1904.8) Since fat obliteration was introduced in 
1956,9) OPF has continued to be highly valued by many expe-
rienced frontal sinus surgeons. It is considered the gold stan-
dard for surgical treatment of chronic frontal sinusitis, especial-
ly when alternative surgical procedures have failed. Traditional 
OPF is a method of accessing the bilateral frontal sinuses 
through bicoronal incision, which has potential for postoper-
ative complications such as cosmetic problems, cerebrospi-
nal fluid leakage, and forehead numbness.10) Recently, uni-
lateral OPF has been reported, and a surgical technique that 
preserves the contralateral frontal sinus has also been devel-
oped. This technique allows for extensive removal of invert-
ed papilloma invading the frontal sinus on the affected side 
without obliterating the frontal sinus, following a bicoronal 
incision.11,12) To reduce postoperative complications, mini OPF 
using an extended Lynch incision was developed.4) Compared 

Fig. 4. Intraopeative findings of mini osteoplastic flap. A: An incision is made along inferior margin of left eyebrow. The frontal sinus is 
exposed when the mini osteoplastic flap (white arrow) is removed while identifying supratrochlear neurovascular bundles (black arrow). 
B: The incision site is closed after removal of remaining lesions in frontal sinus.

A B

Fig. 5. Postoperative profile and endoscopic finding. A: Frontal view shows a satisfactory cosmetic outcome after 1 month of surgery. B: 
There is no evidence of recurrence on nasal endoscopy during follow-up period 3 years after surgery.
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to conventional OPF, mini OPF has a relatively short recovery 
period after surgery and is less invasive. In mini OPF, a Lynch 
incision is made under the eyebrow on the lesion side, and 
then an additional incision is made toward the nasion. At this 
time, attention should be paid not to damage to the supra-
trochlear nerve bundles. After lifting the periosteum, make 
a bone incision along the upper orbital edge and fracture the 
upper medial side to expose the frontal sinus. After remov-
ing the lesion in the frontal sinus, return the flap to its origi-
nal position, fix it with a plate, and perform skin closure.

In the past, it was common to perform frontal sinus obliter-
ation with autologous fat tissue, but recently methods that do 
not obliterate frontal sinuses have been tried. If frontal sinus 
obliteration is not performed, the possibility of complications 
such as sinusitis is lowered because drainage of mucus can 
occur through the preserved natural ostium of frontal sinus. 
In addition, it is easy to follow up the lesion with nasal endo-
scope after surgery. And it also shows better cosmetic results 
as no scars are formed on the donor site for obtaining fat tis-
sue.13) In this case, following the endoscopic modified Lothrop 
procedure, the frontal sinus natural ostium was widely open, 
eliminating the need for obliteration. Additionally, obliteration 
was not performed for the purpose of monitoring the recur-
rence of the lesion.

The authors considered mini OPF as a method to perform 
complete removal with minimal complications in recurrent 
inverted papilloma that invaded the superior wall of frontal 
sinus. Additionally, it was confirmed that the aeration of the 
frontal sinus was maintained after surgery because the fron-
tal sinus was not occluded.

In conclusion, we report a successful case of mini OPF sur-
gery for recurred frontal sinus inverted papilloma. Endoscopic 
surgery has been widely used as a standard treatment for fron-
tal sinus inverted papilloma. Mini-OPF may be an optional 
treatment on the case of recurred, endoscopically unreached, 
frontal sinus inverted papilloma. 

Acknowledgments
None

Author Contribution
Conceptualization: Yong Wan Kim. Data curation: Yong Wan 

Kim. Formal analysis: Keun-Ik Yi. Funding acquisition: Yong Wan 
Kim. Investigation: Keun-Ik Yi. Methodology: Keun-Ik Yi. Project 
administration: Keun-Ik Yi. Resources: Yong Wan Kim. Software: 
Yong Wan Kim. Supervision: Yong Wan Kim. Validation: Keun-Ik 
Yi. Visualization: Keun-Ik Yi. Writing—original draft: Keun-Ik Yi, 
Yong Wan Kim. Writing—review & editing: Keun-Ik Yi, Yong 
Wan Kim.

ORCIDs 
Keun-Ik Yi	 https://orcid.org/0000-0002-7924-5646
Yong Wan Kim	 https://orcid.org/0000-0002-6010-312X

REFERENCES
1)	Walgama E, Ahn C, Batra PS. Surgical management of frontal 

sinus inverted papilloma: A systematic review. Laryngoscope 
2012;122(6):1205-9. 

2)	Shohet JA, Duncavage JA. Management of the frontal sinus with 
inverted papilloma. Otolaryngol Head Neck Surg 1996;114(4):649-
52. 

3)	Correa AJ, Duncavage JA, Fortune DS, Reinisch L. Osteoplastic 
flap for obliteration of the frontal sinus: Five years’ experience. 
Otolaryngol Head Neck Surg 1999;121(6):731-5. 

4)	Salamone FN, Tami TA. Access to the frontal sinus with a mini 
osteoplastic flap. Oper Tech Otolayngol Head Neck Surg 2004; 
15(1):53-6.

5)	Wormald PJ. Salvage frontal sinus surgery: The endoscopic modified 
Lothrop procedure. Laryngoscope 2003;113(2):276-83. 

6)	Dubin MG, Sonnenburg RE, Melroy CT, Ebert CS, Coffey CS, 
Senior BA. Staged endoscopic and combined open/endoscopic 
approach in the management of inverted papilloma of the frontal 
sinus. Am J Rhinol 2005;19(5):442-5. 

7)	Yoon BN, Batra PS, Citardi MJ, Roh HJ. Frontal sinus inverted 
papilloma: Surgical strategy based on the site of attachment. Am J 
Rhinol Allergy 2009;23(3):337-41. 

8)	Close LG, Stewart MG. Looking around the corner: A review of 
the past 100 years of frontal sinusitis treatment. Laryngoscope 
2009;119(12):2293-8. 

9)	Goodale RL, Montgomery WW. Experiences with the osteoplastic 
anterior wall approach to the frontal sinus: Case histories and 
recommendations. AMA Arch Otolaryngol 1958;68(3):271-83. 

10)	Hardy JM, Montgomery WW. Osteoplastic frontal sinusotomy: An 
analysis of 250 operations. Ann Otol Rhinol Laryngol 1976;85(4 Pt 
1):523-32. 

11)	Welch KC. Osteoplastic approach to the frontal sinus, unilateral. 
Oper Tech Otolayngol Head Neck Surg 2010;21(2):138-42.

12)	Cho KJ, Cho HJ, Jeon SY, Kim SW. Widespread inverted papilloma 
in the frontal sinus treated by unilateral osteoplastic flap surgery 
without obliteration. Korean J Otorhinolaryngol-Head Neck Surg 
2018;61(9):478-84.

13)	Melroy CT, Dubin MG, Senior BA. Management of benign frontal 
sinus tumors with osteoplastic flap without obliteration. Oper Tech 
Otolayngol Head Neck Surg 2004;15(1):16-22.


