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Origin oriented management of inverted papilloma of the 
frontal sinus* 

Summary
Background: Despite the great progress in endoscopic management of inverted papilloma (IP), involvement of the frontal sinus 
(FS) remains a challenge. 

Methodology: Six cases of FS IP were assessed. Extent of surgery included simple frontal recess clearance, extended frontal sinu-
sotomy, and modi!ed Lothrop approach. There was no need for adjuvant frontal trephination or an external osteoplastic "ap. 

Results: FS involvement was observed in 6 out of 119 cases of IP (5%). In one case, IP was originating from the FS and in four 
it was extending to the FS. The sixth case had a wide origin from the anterior ethmoid and FS. Complete resection of FS IP was 
achieved in all cases with a single incidence of CSF leak. No recurrence was identi!ed after a follow-up period of an average of 27 
months. 

Conclusions: FS IP originating outside FS can be delivered transnasally with or without frontal ostium widening and preserving 
FS mucosa and bone. Inverted papillomata originating from FS proper and those with origin from inside and outside  the FS can 
also be resected tranasnasally after widening of the frontal ostium with removal of surrounding mucosa and drilling or curettage 
of underlying bone at attachment sites.
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Introduction
Inverted papilloma (IP) is known for local aggressiveness, as-
sociated malignancy, high rate of recurrence and tendency to 
multicentricity (1,2).
The current management of IP involving the nose, ethmoids 
and or sphenoid sinus is transnasal endoscopic excision (3,4). 
IP involving the maxillary sinus is managed via transnasal 
endoscopic medial maxillectomy (3,5) with or without adjuvant 
sublabial approach (6,7). On the other hand IP involving the fron-
tal sinus (FS) constitutes one of the most challenging issues in 
the !eld of sinonasal surgery (8).

The FS is rarely involved in IP, but when it is, the risk of recur-
rence increases (9,10). The higher recurrence rate for IP involving 

the FS is likely re"ective of greater di#culty in clearing the 
tumour in the frontal recess (FR) and/or the FS, especially in 
the setting of previous surgical manipulations (11,12). 
Di#culties encountered in transnasal endoscopic surgery of 
FS IP are related to the upward angled location of the FS. This 
mandates the need for angled telescopes with di#cult orien-
tation, and angled instruments with limited space for manipu-
lation (13). Moreover, the critical location of the FS to nearby im-
portant structures is associated with possible complications (8). 
Surgical strategy usually depends on the location, extension, 
and size of FS IP, as well as site/s and number of attachment/s 
within FS (10,12,14-16).
The aim of this article is to emphasise the importance of origin 
oriented surgery of FS IP.  
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Material and methods
All cases of IP of the sinonasal area operated upon by the 
!rst author between February 1996 and October 2011 were 
retrospectively reviewed to identify cases in which the FS was 
involved by the tumour. IPs with associated malignancy were 
excluded. All cases had preoperative CT. The incidence and 
type of frontal sinus involvement by IP were studied. This was 
classi!ed into IP originating from the FS itself (Figure 1a, b), IP 
extending into the FS but originating outside the FS (Figure 
2a, b) and IP with wide origin from inside and outside the FS 
(Figure 3a, b). The origin and extent of IP as well as associated 
sinusitis and/or polyps were reviewed. The strategy followed in 
handling the FS IP concerning the approach followed and the 
extent of surgery performed was reviewed. Complications and 
recurrence rate were also studied. Endoscopic follow-up was 
performed every 3 months and CT and/or MRI were reserved 
to recurrent cases.

Results
The FS was involved by IP in 6 out of 119 cases of sinonasal IP 
(5%). There were 5 males and one female. Age ranged between 
40 and 56 with an average of 49 years. All the 6 cases were 
recurrent. Number of previous operations ranged between one 
and three operations. 

Concerning tumour location and extension, the nose was in-
volved in 5/6 cases, the nasopharynx in 4/6 cases, the anterior 
ethmoid in 5/6 cases and the posterior ethmoid in 4/6 cases. 
Both maxillary and sphenoid sinuses were free of IP in all 6 
cases. As regarding tumour location within FS, the medial 
compartment was involved in all the 6 cases and there was 
only one case with bilateral extensive lateral compartment 
involvement.

The origin of the IP was the anterior ethmoid in 2 cases, the 
FR in 2 cases and the FS proper in one case (medial aspect of 
posterior wall of the FS). There was one case with wide origin 
attached to the anterior ethmoid roof, FR and the rim of the 
frontal ostium (FO). None of these cases originated from the 
posterior ethmoid, sphenoid, or maxillary sinuses, nasal sep-
tum or turbinates. There were 5 cases with unilateral disease, 
and one case with bilateral disease. There were 2 right-sided 
lesions and 3 left. All 6 cases showed unifocal attachment at 
site of origin without any other secondary attachment to mu-
cosa of areas of extension. 

Associated sinusitis was noticed in 4 cases and polyps also in 4 
cases. Calci!cation within the tumour mass was encountered 
in 3 out of 6 cases.

Simple FR clearance (Draf type I) was performed in one case; 
where the FR was cleared of tumour and the IP inside the FS 
was delivered easily via the natural FO without any need for 

FO widening. Extended frontal sinusotomy (Draf type II) was 
performed in 4 cases; Draf type IIa was done in one case where 
the FO was widened between the middle turbinate and lamina 
papyracea. Draf type IIb was performed in 3 cases, where 
the FO was widened between the nasal septum and lamina 
papyracea. One was the case originating from the FS proper 
and another was the case with wide origin from the anterior 
ethmoid, FR and FO. Modi!ed Lothrop approach (Draf type III) 
was applied in one case, where the two FS ostia were widened 
between the lamina papyracea and nasal septum with removal 
of the far superior and anterior part of nasal septum and inter 
frontal sinus septum. Image guided surgery was utilized in 2 
cases, one was the case with bilateral extensive calci!ed lesion 
and the other was the IP originating from the FS posterior 
wall. CSF leak was encountered in one case during drilling of 
tumour origin at the FR. Repair was performed immediately 
using muco-perichondreum graft from the contra lateral side 
of nasal septum. 

Tumour origin was localized in one case and wide in 5 cases. 
In all 6 cases, only the mucosa around the origin of IP was 
sacri!ced. Drilling and/or curettage of underneath bone at site 
of origin were performed in 3 cases. As regarding the case ori-
ginating from the medial aspect of the posterior wall of the FS, 
the mucosa around the attachment site was sacri!ced and the 
bone underneath was drilled. Similarly, in the case with wide 
origin attached to the rim of the FO, the FS mucosa around 
the FO was sacri!ced and the bony edges were curetted. The 
mucosa and bone distal to the site of origin and attachment 
site were left undisturbed.

Endoscopic follow up ranged between 12- 42 months with an 
average of 27 months with no identi!able recurrence at site/s 
of origin 0/6. 

Discussion
Unfortunately, the data on management of FS IP is sparse, 
being limited to small patient series precluding meaningful 
analysis (10,11,15,17). The incidence of FS IP in literature is widely 
variable. While some surgeons reported a percentage as low 
as 1.6 % (18), some other studies reported a relatively high 
incidence of involvement up to 50 % (4). In the current study, FS 
involvement by IP was noticed in 6 out of 119 cases (5%). 
 
The general oncologic rules in management of IP are: the 
tumour should be removed completely, site/s of attachment/s 
should be precisely and strictly de!ned, mucosa around 
the attachment should be sacri!ced and the bone at site of 
attachment should be removed or drilled when needed. Alt-
hough these tasks are usually achieved easily in IP of the nose, 
anterior and posterior ethmoids, sphenoid sinus, and medially 
located maxillary sinus lesions, they are more challenging to 
perform within the FS (8).
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Shohet and Duncavage in 1996 stated that there has not been 
a single consistently used operation in the literature with pro-
ven e#cacy to treat FS IP (9). Surgery of FS IP ranges between 
external osteoplastic "ap (OPF) without obliteration (OPF 
procedure) to transnasal approaches that include; endoscopic 
simple drainage (FR clearance), endoscopic extended drainage 
(sinusotomy), and endoscopic median drainage (modi!ed 
Lothrop) (10). This may be assisted by frontal trephination (19,20).
 
Factors guiding best options for surgery include size, location, 
site/s and number of attachment/s and extension of tumour 
within the FS and whether it is an extension or attachment, 
experience, and instrumentation (2,10,12,14-17,21,22).
 
Most of the classi!cations of IP considered FS involvement 
as an advanced stage of the disease that necessitates more 
aggressive surgery. Skolnik et al., (23), classi!es FS IP as stage 
T3 and he advises frontal sinusectomy with obliteration (one 
case of FS IP out of 33 IP cases). According to Krouse (4), FS IP is 
considered stage T3. He suggests either endoscopic or external 
surgical excision, as needed. Krouse noticed FS involvement 
in 6 out of 12 IP cases (50%), which is the highest percentage 
ever reported in literature. Han et al. (2) classify FS IP as stage 3. 
They recommended endoscopic modi!ed Lothrop in tumours 
located in the medial frontal sinus and OPF in case of lateral 
or superior involvement. On the other hand, Oikawa et al., (22) 
considered FS IP as stage T3b. They performed lateral rhinoto-
my in medially located IP (3 FS IP out of 22 IP cases, 13.6%) and 
advised OPF in laterally located lesions. According to Cannady 
et al., (24), FS IP is considered group B but no data was provided 
on how to handle it. Finally, Dragonetti et al., (16) have rated FS 
IP as the most advanced stages (type V, and VI). Extension into 
the medial portion of the sinus no more than halfway into the 

orbital roof was classi!ed as type V for which Draf II or III was 
suggested (5 FS IP out of 84 IP cases, 5.9 %), while extension 
into the lateral part of the sinus as type VI (2 FS IP out of 84 IP 
cases, 2.4 %), and necessitated a combined endoscopic and 
external approach.
 
Table 1 shows surgical strategy adopted by di$erent authors 
in the management of FS IP. It is worthy to notice that initially, 
external OPF with obliteration was suggested as the treatment 
of choice (18,23). This was then followed by external OPF without 
obliteration as the gold standard (9). With the introduction of 
sinonasal endoscopy, transnasal management was introduced 
for the management of limited lesions. External OPF was used 
in advanced tumors to achieve complete excision (2,4). Nowa-
days, with the accumulation of experience, re!nement of FS 
instruments and image guided surgery (IGS), most cases of FS 
IP are managed endoscopically transnasally with adjunctive 
trephination only when needed. OPF is reserved to cases of 
failure to achieve complete excision (12,16,17,20,26).
 Involvement of FS by IP may occur in di$erent settings; 
primary lesions less frequent than those secondarily invading 
the FS from the adjacent ethmoid without any mucosal spread. 
(9,27) Although many authors reported FS involvement by IP, few 
declared whether it is an extension or attachment and fewer 
disclosed whether it is an extension or origin of the tumour 
(7,12,15).
 
In the current study, FS involvement by IP was an extension 
of the tumour from the nose into the FS in most of the cases 
(4/6). The origin of IP was from the anterior ethmoid or frontal 
recess. None had an origin from the relatively distant poste-
rior ethmoid, sphenoid or maxillary sinus. It was noticed that 
in these 4 cases, IP was insinuating itself into the FS without 

Figure 1. (A) Sagittal and (B) coronal diagrams of inverted 

papilloma originating from the frontal sinus proper, dot-

ted line indicates tumour origin. 

A     B 
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any secondary attachment to any of the FS walls. In one case, 
IP had a wide origin attached to the mucosa of the anterior 
ethmoid, FR and FO (1/6). In another case the tumour was 
originating from the medial aspect of the posterior wall of the 
FS proper (1/6). 

The authors suggest that surgical strategy of FS IP should 
change according to whether FS involvement by IP is primary 
(originating from the FS, either alone or in the form of wide 
origin from more than one site) or secondary (originating else-
where and extending to the FS with no mucosal attachment). 
Moreover, in primary FS IP, the site/s as well as size of origin 
should be precisely de!ned. In the current study, all the 6 cases 
of IP of the FS were taken care of transnasally. 

Concerning the case of unilateral IP originating from the 
medial aspect of the posterior wall of the FS, it was essential 
to widen the FO and perform Draf type IIb to achieve good 
exposure of the origin. Complete excision of the IP was feasible 
followed by extirpation of a mucosa around site of origin and 
drilling of the bone underneath.
For the case of IP with wide origin attached to the anterior 
ethmoid roof, FR and the rim of the FO, it was essential to 
widen the FO (Draf type IIb) to remove the tumour and the 
mucosa around attachment sites in addition to curettage of 
the bone underneath. 
Interestingly, all 4 cases of FS IP extending from outside FS, 
without any secondary FS mucosal attachment, were as-
sociated with FO widening (natural frontal siusotomy). This 
rendered transnasal endoscopic surgery of FS IP relatively easy 
and tumour delivery via the natural FO feasible in one case wit-
hout FO widening (simple FR clearance, Draf type I). Widening 

of FO was resorted to in 3 cases. Extended frontal sinusotomy 
was e$ective in 2 cases; Draf Type IIa in one case and type IIb in 
the other one. In one case, Draf type III was resorted to where 
the lesion was bilateral, extensive with medial and far lateral 
involvement of FS and associated with marked calci!cation. 
Although di#culties were encountered, image guidance was 
of utmost support to deliver the whole lesion transnasally and 
safely despite calci!cation and bilateral far lateral location. 
De!nitely, there was no need to insult the FS mucosa and/or 
touch the bone. 
 
Although some authors suggested that CT and/or MRI might 
help de!ne site of tumour origin and/or attachment/s (28-30), 
unfortunately, in most of the cases, the exact site of origin of IP 
is !nalized intra-operatively (15,21,25).

Conclusions
It is more common for IP to extend into, rather than to ori-
ginate from the FS. Origin oriented management of FS IP is 
useful to select the most appropriate approach and optimum 
extent of surgery.
When IP is originating from outside the FS and insinuating 
itself into the FS via the FO, it does not acquire any secondary 
mucosal and/or bony attachments. Accordingly, delivery of the 
lesion is feasible transnasally endoscopically via the natural 
FO with or without being widened no matter the extent of the
lesion, medial and/or lateral. In such cases, there is no need to
touch the FS mucosa and/or insult the bony walls. 
If IP originates from the FS proper or with wide origin from 
outside and inside the FS, removal of the lesion is also feasible 
transnasally via the natural FO after being widened. Mucosal 
extirpation around the origin or attachment site/s and drilling 

Figure 2. (A) Sagittal and (B) coronal diagrams of inverted papilloma 

originating from outside frontal sinus and extending into frontal sinus 

via frontal ostium with no mucosal attachment.

Figure 3. (A) Sagittal and (B) coronal diagrams of inverted papilloma with 

wide origin from outside and inside the frontal sinus.

  A             B   A             B 
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Author/s Year Cases 
(%)

Surgical strategy Surgery performed and/or recom-
mended

Surgical approach Mean 
follow up 

(years)

R3ecurrence

Skolnik et al.23 1966 1/33 
(3%)

External approach 
in all cases 

Frontal sinusectomy + obliteration 
(one case)

OPF + obliteration - -

Bielamowicz 
et al.18

1993 1/61 
(1.6%)

External approach 
in all cases 

Obliteration of the FS (one case) OPF + obliteration - -

Shohet and 
Duncavage9

1996 2 External approach 
in all cases 

OPF frontal sinusectomy without 
obliteration (2 cases)

OPF without oblit-
eration

1.5 0

Krouse4 2001 6/12 
(50%)

According to 
the stage of the 
disease (limited or 
advanced)

Endoscopic: if seems adequate (? Cases) 
External: if there is any doubt of com-
plete removal (? cases)

Endoscopic or OPF 
without oblitera-
tion

3.3 1 (16.7%)

Han et al.2 2001 7/31 
(16.2%)

According to 
the stage of the 
disease (limited or 
advanced)

Endoscopic modified Lothrop (2 cases) 
in IP located in the medial FS
Endoscopic + adjuvant OPF without 
obliteration (4 cases) when lateral or 
superior FS is involved
External: Sublabial, medial maxillec-
tomy and OPF (1 case)

Endoscopic or
OPF without oblit-
eration

4.17 1 (14.3%)

Loehrl and 
Smith10

2004 2 According to ex-
tent and location

Endoscopic extended frontal sinu-
sotomy (1 case) in unilateral IP located 
inferiorly
Modified Lothrop (0 cases) in uni- or 
bilateral IP located posteriorly and 
medially 
External: OPF without obliteration 
(1 case) in uni- or bilateral IP located 
anteriorly and laterally 

Endoscopic or
OPF without oblit-
eration

3.5 0

Batra et al.20 2005 2 Combined endo-
scopic + trephina-
tion in all cases

Endoscopic frontal sinusotomy + 
endoscopic trephination (2 cases)

Endoscopic + 
trephination

1.4 0

Bushwald and 
Larsen6

2005 13/42 
(31%)

Endoscopic ap-
proach in all cases

Endoscopic (13 cases) Endoscopic 3 3 (23%)

Dubin et al.11 2005 6/18 
(33.3%)

According to size 
and location

OPF + endoscopic frontal sinusotomy 
(1 case), in IP located laterally in a well 
pneumatized FS 
Endoscopic frontal sinusotomy (2 
cases)
Staged endoscopic followed by OPF 
(3 cases), when endoscopy failed to 
achieve adequate excision

Endoscopic ± OPF 
without oblitera-
tion or Staged En-
doscopic followed 
by OPF 

1.1 3 (50%)

Kamel et al.25 2005 0/70 
(0%)

According to 
extension

Transnasal endoscopic delivery 
through the FO
External approach in case of failure to 
achieve complete excision from the far 
lateral FS compartment 

Endoscopic or OPF 
without oblitera-
tion

6.5 0

Nicolai et al.21 2006 -/98 (-) According to 
degree of FS 
involvement

Endoscopic frontal sinusotomy (Draf 
IIa) as a routine in IP not involving the FS 
and in small digitation protruding into 
the frontal lumen not spreading along 
the mucosa
Endoscopic frontal sinusotomy (Daf 
IIb or III) in FS IP with a major involve-
ment
Combined OPF and transnasal ap-
proaches in IP involving the anterior 
wall or lateral part of an extensively 
pneumatized FS

Endoscopic ± OPF 
without oblitera-
tion

- -

Draf and 
Minovi 14

2006 0 According to 
extension

Endoscopic Draf III (modified Lothrop) 
± external approach: in IP medial 
to a vertical line through the lamina 
papyracea
External approach: in FS IP lateral to 
this line

Endoscopic or 
external approach

0 0Corre
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Author/s Year Cases 
(%)

Surgical strategy Surgery performed and/or recom-
mended

Surgical approach Mean 
follow up 

(years)

R3ecurrence

Sautter et al.17 2007 5 According to the 
extent

Computer-aided endoscopic resection 
(4 cases)
 + endoscopic frontal trephination 
(1 case)

Endoscopic ± 
trephination

1.4 0

Oikawa et al.22 2007 3/22 
(13.6%)

External approach 
in all cases 

External approach: Lateral rhinotomy, 
and medial maxillectomy (3 cases)
OPF: for laterally extending IP (0 cases)

External approach 1.8 0

Lawson and 
Patel7

2009 14/200 
(7%)

According to the 
location

Lateral rhinotomy in nasofrontal 
tumors (12 cases)
OPF in IP of the FS proper (2 case)
 ± Endoscopic frontal sinusotomy

Lateral rhinotomy, 
or OPF, ± endo-
scopic 

4.3 -

Bit-Na Yoon et 
al.12

2009 18 According to the 
site and number 
of attachments 

OPF without obliteration (2 cases, early 
in their study, can be avoided in most 
cases)
Endoscopic frontal sinusotomy: in uni-
focal FS IP attached to medial/posterior 
walls (7 cases) + adjuvant endoscopic 
frontal trephination: in multifocal FS IP 
(3 cases)
Endoscopic modified Lothrop in multi-
focal FS IP (4 cases) + adjuvant endo-
scopic frontal trephination: in multifocal 
FS IP, specially with attachment to the 
anterior, lateral walls or contralateral FS 
(2 cases)

Endoscopic ± 
trephination

3.5 4 (22%)

Eweiss et al. 15 2009 4/34 
(11.8%)

According to 
origin and degree 
of involvement of 
the FS mucosa

Endoscopic endonasal resection: in 
FS IP expanding from the frontal recess 
(3 cases)
Endoscopic + osteoplastic flap: in FS IP 
originating from within the frontal sinus 
with massive involvement of the sinus 
mucosa (1 case)

Endoscopic
± OPF

1.3 1 (25%)

Dragonetti et 
al.16

2011 7/84 
(8.3%)

According to 
location and 
extension

Ethmoid centripetal resection + 
frontal osteoplasty DRAF II- III: in FS 
IP extending into the medial portion of 
the sinus no more than halfway into the 
orbital roof; type V (5 cases) 
Combined endoscopic and external 
approach: in FSIP extending into the 
lateral portion of the sinus; type VI (2 
cases)

Type V endoscopic,
Type VI combined 
approach

3.25 1 (20 %)

Kamel et al. 
(current study)

2011 6/115 
(5.2%)

According to 
origin solely

Transnasal ± FO widening; no insult to 
FS mucosa or bone: in FS IP originating 
outside FS with no FS mucosal attach-
ment (4 cases, FO widening in 3 cases) 
Tranasnasal + FO widening + removal 
of surrounding mucosa + removal 
or drilling of underlying bone: in IP 
originating from FS proper (1 case), and 
IP with wide origin from more than one 
site including the FS (1 case)
± Adjuvant frontal trephination or OPF 
without obliteration in case of failure to 
achieve complete excision (0 cases)

Endoscopic frontal 
sinusotomy (Draf I, 
II or III),
± Trephination 
or OPF without 
obliteration

1.18 0

“Mean follow up (years)” column represents the average follow up period for the total number of cases included in the study, not only those involving 

the frontal sinus The number of recurrent cases number presented is specific for cases involving the frontal sinus.

OPF: osteoplastic flap, FS: frontal sinus, FO: frontal ostium, IP: inverted papilloma, - : data is unavailable.
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or curettage of the bone underneath are mandatory. 
In case of failure to achieve complete exposure and/or excision 
of FS IP, adjunct trephination or OPF may be resorted to. This is 
a preliminary report of only 6 cases of FS IP that mandates long 
term follow-up.
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