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Endoscopic treatment of inverted papilloma attached in 
the frontal sinus/recess*

Abstract 
Background: Inverted papilloma (IP) is a benign sinonasal tumour for which endoscopic surgery, with complete removal of the 

underlying and surrounding mucoperiosteum at the attachment site followed by drilling and/or coagulation of this area, is the 

treatment of choice. This can be challenging in the frontal sinus. 

Objectives: To report on the outcome of treatment for IPs involving the frontal sinus. To propose the possible use of topical 5-flu-

orouracil 5% (5-FU) in the postoperative management of challenging IPs. 

Methods: This is a retrospective cohort evaluation of patients with IPs attached in the frontal sinus or in the frontal recess and 

growing into the frontal sinus. Data on primary or revision surgery, uni- or bilaterality, attachment site, surgical procedure, 5-FU 

usage, recurrence and follow-up are provided. The end points are disease-free follow-up in months and recurrence. 

Results: Twenty cases, including fifteen revision cases, were retrieved over a period of ten years. All cases were treated endoscopi-

cally. Two cases recurred (10%) and the intervention was repeated. In eight cases, 5-FU was applied at the end of surgery. None of 

these cases recurred. The mean follow-up after the last intervention was 42 months (standard deviation (SD) 22.1).

Conclusion: IP involving the frontal sinus is a surgical challenge that can be successfully addressed endoscopically. The topical ap-

plication of 5-FU could have a place in postoperative treatment when it is difficult to be absolutely sure that all diseased mucope-

richondrium or mucoperiosteum at the attachment site(s) has been completely removed.
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Introduction
The inverted papilloma (IP) is a relatively uncommon benign 

epithelial tumour of the nasal cavity. With an incidence ranging 

from 0.6 to 1.5 cases per 100,000 inhabitants per year, it ac-

counts for 0.5 to 4 percent of surgically removed nasal tumours 
(1). IP originates from sinonasal mucosa and differentiation from 

other types of sinonasal (Schneiderian) papilloma like exophytic 

or oncocytic papilloma is based on the growth pattern, which 

involves a tendency to invert into the underlying connective 

tissue stroma. There is an association with synchronous as well 

as metachronous malignancy, making surgical removal the tre-

atment of choice. The human papillomavirus (HPV) has been im-

plicated in the pathogenesis of IP and possibly the development 

of associated malignancy (2). Unfortunately, IP has a tendency to 

recur. Recurrence is associated with the incomplete removal of 

the tumour and might often actually be residual disease at the 

site of origin (3). Removing a margin of neighbouring mucosa 

with a normal appearance together with the periosteum and/

or perichondrium, followed by drilling and coagulation of the 

attachment site(s), may reduce the rate of recurrence (1,4,5). Most 

recurrent disease appears to occur in the first year of follow-up 
(6). Once the IP recurs, the risk of subsequent recurrence rises to 

18 - 58% (7-9).

Locating the attachment site is essential in planning surgical 
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resection and achieving complete extirpation. IPs are most fre-

quently attached in the ethmoid region (48%), followed by the 

maxillary sinus (28%), the sphenoid sinus (7.5%), the inferior tur-

binate (2.5%), septum (2.5%) and frontal sinus (2.5%) (10). Reports 

indicate that CT imaging can show some focal hyperostosis or 

sclerosis of bone that suggest the origin of the IP (11,12). However, 

an article by Badaai et al. used an independent radiologist to 

predict the site of attachment using the degree of osteitis. They 

found a predictive value for the radiological localisation of IP ori-

gin of 41% (13). An MRI scan typically shows a striated or convolu-

ted cerebriform pattern in the IP on T2 or contrast-enhanced T1 

setting, the direction of which seems to point towards the origin 
(14). Furthermore, MRI imaging is very helpful in delineating the 

extent of the papilloma from an obstructed sinus filled with 

mucus (15-17). Clinical evaluation, imaging and information about 

the usual attachment sites should be combined to localise the 

origin and extent of IPs.

Over the years, the preferred method for treating IPs has shifted 

from external procedures towards endoscopic resection (1,18). 

However, the narrow anatomy in the frontal recess and lateral 

pneumatisation over the orbit mean that the frontal sinus 

continues to be an area that is endoscopically challenging. Since 

frontal sinus IP is uncommon, there are only a few case series 

that provide evidence for the successful endoscopic manage-

ment of frontal IP (19,20). Walgama published a systematic review 

of the surgical management of frontal sinus IP in 2012, looking 

at 49 cases from 11 studies conducted between 1995 and 2010. 

Statistical analysis of the data failed to identify the best surgical 

approach (21).  

5-fluorouracil (5-FU) is a structural thymidine analogue that 

interferes with DNA synthesis and is used to treat epithelial 

malignancies because of its action on proliferating cells. Topical 

5-FU is used for a range of purposes, including the treatment of 

actinic keratosis, superficial basal cell carcinoma of the skin (22) 

and surface squamous neoplasia of the eye (22). In the nose and 

sinus, 5-FU has been used as an adjunct therapy after surgical 

debulking for the treatment of adenocarcinoma of the ethmoi-

dal sinus complex (24). The prolonged and repeated topical 

administration of 5-FU improves long-term disease-free survival. 

The data reported by the Rotterdam group (24) has recently been 

confirmed by a case-controlled study of 20 years of experience 

with adenocarcinoma in which the authors suggest using topi-

cal 5-FU to treat other locally aggressive sinonasal malignancies 
(25).

We present a large single-centre series of endoscopically 

managed inverted papillomas with frontal sinus involvement. 

A clear distinction is made between attachment inside and 

outside the frontal sinus. Surgical and follow-up data are provi-

ded. In addition, the use of topical 5-FU 5% is described in, and 

proposed for, the postoperative management of challenging 

frontal IP surgery.

Materials and methods
Study design

A retrospective chart review was performed in a single academic 

tertiary referral centre to identify inverted papilloma cases with 

involvement of the frontal sinus over the previous ten years 

(2003 – 2013). 

Patient population

Information was collected about patient characteristics: age at 

last intervention, sex, primary or revision operation, the nasal 

side of involvement (right, left or bilateral), actual frontal recess 

or frontal sinus attachment, type of procedure performed, the 

use of adjunct 5-FU, possible adverse drug reactions to 5-FU, 

Case
Age

(years)
/sex

Revi-
sion Previous procedures

1. 11/F Yes 1 partial/anterior ethmoidectomy

2. 54/M Yes 1 partial/anterior ethmoidectomy

3. 65/M No  -

4. 64/F Yes 1 partial/anterior ethmoidectomy

5. 64/M No  -

6. 43/M Yes 1 partial/anterior ethmoidectomy

7. 82/M No  -

8. 37/M Yes 1 anterior and posterior ethmoidectomy

9. 47/M Yes 1 anterior and posterior ethmoidectomy

10. 60/M Yes 1 lateral rhinotomy

11. 83/M Yes 1 lateral rhinotomy, 1 polypectomy

12. 49/M Yes 1 anterior and posterior ethmoidectomy

13. 43/M Yes 1 anterior and posterior ethmoidectomy, 
1 Draf 2a

14. 56/M Yes 1 anterior and posterior ethmoidectomy, 
2 Draf 3

15. 46/M Yes 1 polypectomy

16. 45/F No  -

17. 63/M Yes 1 partial/anterior ethmoidectomy

18. 50/M Yes 1 polypectomy, 2 Denker rhinotomy

19. 52/M No  -

20. 59/M Yes 1 anterior and posterior ethmoidectomy

Table 1. Patient characteristics and previous surgical procedures.
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single) or in which tumour location or size prevented en-bloc 

resection, the IP was initially resected piecemeal or debulked 

using Blakesley forceps and/or a microdebrider. Once the origin 

was located, resection followed as described above. All opera-

tive specimens, including microdebrider contents, were sent for 

pathological investigation.

The surgical cavity was routinely packed with jelonet gauze 

or merocel impregnated with either antibiotic hydrocortisone 

cream or topical 5-FU cream to ensure good contact with resec-

ted surfaces for 7–10 days. Oral antibiotics were prescribed until 

the packing was removed in the outpatient clinic.

Topical 5-fluorouracil 5% (5-FU)

5-FU was used in cases where it was difficult to be absolutely 

sure that all diseased mucoperichondrium or mucoperiosteum 

had been completely removed, examples being hard-to-reach 

anatomical locations and/or when it was impossible to drill and 

coagulate without potentially causing serious morbidity, for 

example when there was attachment to the cribriform plate or 

distant lateral attachment in the frontal sinus on the orbital roof. 

At the end of surgery a jelonet gauze or merocel covered with 

5-FU 5% cream (Efudix®) was placed in the whole surgical cavity 

(Figure 1) and left in situ for 7–10 days before being removed 

with repeated careful cleaning of the surgical cavity in the 

outpatient setting.

Outcome measurements

We evaluated recurrence rate and time to recurrence, proce-

dures performed and disease-free follow-up in months for the 

group as a whole and for the cases that received 5-FU in their 

postoperative treatment. The 5-FU group was closely monitored 

recurrence and follow-up in months. Table 1 lists the numbers 

and types of previous surgical procedures outside our centre. 

Diagnosis and definitions

Diagnosis was confirmed on the basis of the pathology reports 

on the initial biopsy. In addition, reports on the entire specimen 

retrieved during endoscopic sinus surgery were reviewed to 

assess dysplasia or malignancy. Frozen sections were not taken 

during surgery but, when deemed necessary, topographic biop-

sies of wound edges were sent with the entire specimen.

Frontal sinus involvement was subdivided into two categories 

on the basis of attachment sites: IPs attached in the frontal re-

cess and extending into the frontal sinus; and attachment of the 

IP inside the frontal sinus. Attachment sites and extension were 

mainly established on the basis of the OR report, and confirmed 

using data from imaging studies, CT and MRI, and topographic 

biopsies taken during surgery. 

A revision case is defined as any case in which there has been 

previous surgery for IP not conducted by our centre. 

A recurrence is defined as any case with a recurrence of disease 

after surgery in our centre. This can be residual disease after 

previous incomplete resection or a true recurrence after total 

removal.

Radiology

CT scans were made using a low-dose sinus protocol (25mAs) 

with 1.5 mm slices and reconstructions in 3 planes. On MRI, T2-

weighted images and, if available, contrast-enhanced T1-weigh-

ted images were used to assess the possible attachment site and 

to delineate IP from surrounding mucosa or mucus to assess 

extension (Avanto 76 x 18, 1.5T, Siemens, Erlangen, Germany).

Procedures

We report the numbers and types of all surgical procedures in 

our centre. Endoscopic interventions were performed primarily 

using a 30 degree, 4 mm endoscope (Storz, Hopkins® II) with a 

clear vision system (Storz®) and an HD camera (Storz, H3-Z®). 

Peroperative radiological image navigation was available in all 

cases. 

All surgery was performed under general anaesthesia. On each 

nasal side, three cotton tips soaked in crystalline cocaine (100 

mg) dissolved in adrenaline (1mg/ml) were used for local anaes-

thesia and vasoconstriction.

When the size and extent of the tumour permitted, en-bloc 

resections were performed. A cuff (0.5 – 1 cm) of mucosa with 

a normal appearance surrounding the attachment was marked 

using diathermy and excised together with the lesion. Next, the 

bone underlying the attachment was drilled using a diamond 

drill. In areas where the bone was too thin, gentle coagulation 

was used. 

In revision cases with unclear attachment site (multiple or 

Figure 1. Jelonet gauze covered with 5-fluorouracil 5% cream being 

placed at end of Draf 3 procedure.
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Case Age(years)/
sex Revision Sides Frontal sinus 

attachment Procedure 5-FU Recurrence Follow-up 
(months)

1. 11/F Yes Bilateral Yes Draf III/Draf III/ Draf III No/No/Yes Yes/Yes/No 6/5/85

2. 54/M Yes Left Yes Draf IIb No No 74

3. 65/M No Left No Draf IIb No No 72

4. 64/F Yes Right No Draf IIb No No 72

5. 64/M No Left No Draf IIb No No 62

6. 43/M Yes Left No Draf IIb No No 56

7. 82/M No Left Yes Draf IIb No No 50

8. 37/M Yes Bilateral Yes Draf III Yes No 50

9. 47/M Yes Right Yes Draf IIb No No 46

10. 60/M Yes Left Yes Draf IIb / Draf IIb No/No Yes/No 93/41

11. 83/M Yes Left No Draf IIb No No 36

12. 49/M Yes Bilateral Yes Draf III No No 32

13. 43/M Yes Right Yes Draf III No No 30

14. 56/M Yes Bilateral Yes Draf III (revision) Yes No 20

15. 46/M Yes Right No Draf IIb Yes No 19

16. 45/F No Left Yes Draf III Yes No 18

17. 63/M Yes Right Yes Draf IIb Yes No 18

18. 50/M Yes Bilateral Yes Draf III No No 17

19. 52/M No Right Yes Draf IIb Yes No 17

20. 59/M Yes Bilateral Yes Draf III Yes No 16

Table 2. Results.

for possible adverse drug reactions. The minimum follow-up 

after the first procedure in our centre was 12 months.

Results 
Patients

A total of twenty patient cases (5 primary and 15 revision cases) 

of IP involving the frontal sinus were retrieved over a ten -year 

period (January 2003 through March 2013). The male to female 

ratio was 5.7:1. The mean age at last intervention was 53.7 years 

(range 11 to 83 years). Table 2 lists the results.

Attachment and diagnosis

In fourteen patients, the IP was attached inside the frontal sinus. 

Eleven of these patients (79%) were revision cases. Six patients 

had an attachment in the frontal recess with extension of tu-

mour bulk into the frontal sinus. Our recurrent cases (2) involved 

frontal attachment of the IP.

Six patients (30%) had IP involving both sides of the nose, all 

with frontal sinus attachment of the bilateral disease (43% of 

frontal origin IP).  All six of these patients underwent a Draf III 

procedure. There was recurrence in one patient (case 1). In three 

of the primary cases, the origin of the IP was frontal, and attach-

ment in two cases was in the frontal recess. None of the cases 

involved local dysplasia or malignant degeneration. None of the 

topographic biopsies, which were taken in five cases, indicated 

residual IP.

Procedures

A total of 23 procedures were performed on 20 patients. Ten of 

these were Draf III procedures, and the rest were Draf IIb. Fifteen 
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patients (75%), were revision cases. One Draf III procedure (case 

16) was performed in a primary case. A Draf III procedure was 

eventually performed in 42% of this population. An external ap-

proach was not required in any of our patients.

Recurrence and follow-up

The mean disease-free follow-up in the whole series after the 

last intervention was 42 months (SD 22.1).

We had five primary cases. The mean age at surgery was 62 (SD 

12.7). There were not recurrences during a mean follow-up of 44 

months (SD 22.6)

We had two recurrences in fifteen revision cases.

Case 10, a 60-year-old male, presented with recurrent IP at-

tached inside the frontal sinus twenty years after a lateral 

rhinotomy procedure on the same side. A Draf IIb was perfor-

med, resulting in a disease-free interval of 93 months before 

recurrence was detected. Another Draf IIb was performed with 

drilling and coagulation of the attachment site and he has been 

disease-free for 41 months. Case 1, which required two revisions 

of a Draf III procedure, is described below. 

Case of 11-year-old girl with bilateral frontal Schneiderian 

papilloma

Case 1 was an 11-year-old girl with massive polyposis leading 

to orbital defects who tested negative for cystic fibrosis (Figures 

2 & 3). Pathological examination of the polyps showed Schnei-

derian papilloma (exophytic and inverted). After an endoscopic 

Draf III procedure to remove all the polyps and diseased mucosa, 

followed by the drilling and coagulation of the attachment 

sites, it only took six months for the disease to recur (Figure 4). 

An endoscopic revision of the procedure brought relief for 5 

months only, after which the whole nasal cavity was filled again 

with disease. At the second endoscopic revision, the last author 

decided to apply a gauze coated in 5-FU cream at the end of the 

procedure in the surgical cavity and left it there for one week 

(comparable with the experience of the last author in adenocar-

cinoma). After a period of careful postoperative cleaning, the pa-

tient has remained disease-free until the time of this manuscript 

(85 months). Given this experience, we started using 5-FU in 

cases of IP involving either rapid recurrence in the past or when 

the surgeon was not entirely sure that all diseased mucosa with 

a margin had been totally removed, for example at bony defects, 

on the orbital roof or the cribriform plate. 

5-fluorouracil

5-FU has been used in seven  cases (cases 8, 14-17 , 19 and 20) 

since. None of them have suffered recurrence as yet during an 

average follow-up of 23 months ranging from 16 to 50 months. 

Three of them were bilateral cases and all except cases 16 and 

19 were revision cases.

In all cases the IP attachment was inside the frontal sinus, with 

the exception of case 15. In this revision case, the IP seemed to 

be broadly attached at the lamina papyracea, skull base and 

maxillary sinus posterior wall without a clear single attach-

ment site. Of the remaining six cases, four underwent a Draf III 

procedure and two (cases 17 and 19) a Draf IIb. In case 17 a lot 

of fibrotic scar tissue was encountered which was difficult to 

remove. Case 19 had an attachment site high on the posterior 

Figure 2. Coronal CT image showing orbital defects.

Figure 3. Coronal T2-weighted MRI image of inverted papilloma.
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wall of the frontal sinus. Of the four Draf III procedures, three 

were bilateral cases and one was a left-sided case (case 16). In 

this primary, one-sided case the attachment of the IP was at 

the level of the orbital roof at a relatively lateral location in the 

frontal sinus, requiring a Draf III for access. It was difficult to be 

sure that all underlying periosteum had been removed. In the 

remaining three revision bilateral cases a Draf III was performed 

and 5-FU was used because of the extent of the pathology, the 

attachment on the cribriform plate and uncertainty about the 

complete removal of mucosa and mucoperiosteum laterally on 

the orbital roof.

One case (case 19) experienced a temporary periorbital swelling. 

The 5-FU pack was left in place, a course of prednisone was 

given, and the swelling subsided with no residual damage.

 

Discussion
Inverted papilloma involving the frontal sinus is rare. As a result, 

only small series are available, with small numbers of cases. In 

2008, Zhang et al. published a retrospective case series of nine 

patients with IP involving the frontal sinus treated endoscopi-

cally with either Draf IIa or Draf IIb. The average follow-up period 

was 15 months. They stress the importance of the intraoperative 

localisation of the tumour attachment with complete removal of 

the tumour pedicle and surrounding mucosa (19). Kamel reported 

on six cases of frontal sinus IP, differentiating between attach-

ment outside and inside the frontal sinus. He also successfully 

managed all cases endoscopically, performing Draf IIa, IIb or III 

and removing the surrounding mucosa, and drilling or curet-

ting underlying bone at the attachment sites. No recurrence 

was identified during an average follow-up of 27 months (20). A 

systematic review of the period 1995–2010 analysed 49 cases 

from 11 studies, 31 of which were treated endoscopically. A high 

prevalence of revision (51%) and bilateral (16.3%) cases in fron-

tal sinus IP was reported. The overall rate of recurrence was 22%, 

including endoscopic endonasal (31 cases, 26% recurrence), ex-

ternal (13 cases, 18% recurrence) and combined approaches (5 

cases, 9% recurrence). Mean follow-up time was 27 months (21). 

Our series comprises twenty patients, all endoscopically treated 

in a single centre, with a high prevalence of recurrent (75%) and 

bilateral (30%) cases in the patients referred to us, confirming 

the findings of Walgama et al. (21). However, we had only two 

recurrences (10%) ourselves: cases 1 and 10. After revision pro-

cedures, there were no recurrences prior to the drafting of this 

paper during a mean follow-up of 42 months (SD 22.1). 

A minimum follow-up of 12 months was adopted since most 

recurrences seem to occur within this period (6). It is debatable 

whether IP recurring within 12 months is truly a recurrence; 

it may actually be residual disease after incomplete removal 

during prior surgery. In more than half of all the IP cases requi-

ring revision surgery in the last ten years (n = 121) in our clinic, 

recurrent disease was detected more than one year after the first 

operation, with recurrences up to seven years after initial sur-

gery. We therefore advocate lifelong follow-up, which is longer 

than the 3-year period stated in the European position paper (1).

A critical point in this retrospective series is that our revision 

cases are probably a mixture of residual IP caused by incom-

plete resection and true recurrent IP after complete removal, 

both in other centres. This also applies to cases our own cases 

that we consider to be recurrences. We do not routinely take 

frozen sections of tumour margins during IP surgery. This may 

have affected our recurrence rate. As far as we are aware, it is 

not known whether there is a difference in the increased risk of 

subsequent recurrence after revision surgery for true recurrence 

or for residual disease.

A similar consideration applies to the initial attachment site. We 

looked only at the attachment of the IP during surgery in our 

centre. As a result, in the frontally attached group, we cannot 

be sure whether the true origin of the IP was inside the frontal 

sinus or whether these cases involved residual disease growing 

into the frontal sinus. Nevertheless, the complete removal of the 

attachment site(s) is the most important factor in recurrence (4). 

Since removal is more difficult when the IP is attached inside the 

frontal sinus, we believe this is an important clinical division in IP 

involving the frontal sinus.

The strength of this study, in addition to the relatively large 

number of cases, is the description of the study population 

with respect to the attachment of the IP and the procedures 

performed. This allows for several observations. In this series, 

for example, all bilateral IPs involved frontal sinus attachment, 

 Figure 4. Coronal CT image 6 months after first Draf 3 procedure.
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years at present, we used 5-FU in seven cases. All but one had a 

frontal sinus attachment of the IP, and none have recurred yet. 

The efficacy of 5-FU seems excellent: we have not had any recur-

rences in this series after using 5-FU (n = 8) and one recurrence 

in all our other IPs not involving the frontal sinus where we used 

5-FU (n = 10). However, the possibility of side-effects should be 

considered when using this treatment. Literature on the topical 

use of 5-FU in the sinuses is very limited and most papers ad-

dress the treatment of sinonasal adenocarcinoma. In a series of 

62 cases of adenocarcinoma treated with surgical debulking and 

repeated applications of 5-FU and necrotectomy during the first 

four weeks of the postoperative period, temporary periorbital 

swelling is mentioned, but primarily in the cases where the 

tumour involved the lamina papyracea (24). We have seen this 

ourselves on one occasion, with a self-limiting course and no 

residual damage. There is more experience with topical 5-FU in 

ophthalmology as an adjunctive treatment to the excision of 

surface squamous neoplasia, where it is described as a safe and 

effective treatment. Side-effects are transient and include lid 

toxicity, superficial keratitis and epithelial defect (26). Topical use 

in the treatment of HPV-induced anal intraepithelial neoplasia 

has also been reported to be safe, with any side-effects compri-

sing local irritation and inflammatory reactions only (27). To treat 

verruca vulgaris in children, 5-FU was applied to 39 children 
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of, among other factors, side-effects at 6 weeks, 3 and 6 months, 
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mentation. Blood levels were below quantification limits for 38 

of 39 subjects (<0.1 ng/mL) (28). The leading application pf 5-FU 

is in preneoplastic skin conditions like sun-induced keratosis or 

superficial basalioma. The FDA prescribing information lists local 
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showed, by analysing urine samples, that approximately 5.98% 
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2
. 

In our limited experience we have found that 5-FU is well tolera-

ted topically and we propose to use it as an adjunct therapy af-

ter endoscopic sinus surgery for IP when the surgeon cannot be 

completely sure about the complete removal of the IP or when 

the IP recurs rapidly. The surgical removal of all attachment sites 

remains the primary therapeutic goal and it cannot be replaced 

by applying 5-FU. We applied 5-FU generously on a jelonet dres-

sing and left it in place for a week before thorough cleaning at 

the outpatient clinic, and we experienced only one case of self-

limiting periorbital swelling with no residual damage. 

Of course, no treatment effect can be inferred from a case series. 

However, we do find our results promising. Ideally a prospective 

trial should be performed but the scarcity of frontal IP will be 

a problem. Establishing the safety or side-effects of the topical 

use of 5-FU in the postoperative treatment of endoscopic sinus 

surgery for IP seems more feasible and an interesting next step.
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