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Clinical Analysis of 382 Sinonasal Inverted Papilloma Cases Treated

at A Single Tertiary Medical Center

Soo Kyoung Park, MD PhD, Geonho Lee, MD, Min Su
Yong Min Kim, MD PhD, and Ki-Sang Rha, MD PhD

Kim, MD,

Department of Otorhinolaryngology-Head and Neck Surgery, Chungnam National University School of Medicine, Daejeon, Korea

Background and Objectives: Sinonasal inverted papilloma (IP) is a benign tumor with a locally aggressive nature and a pro-
pensity to recur. Many risk factors for recurrence have been reported, but they are still controversial. The aim of this study was to
comprehensively assess the demographic data, clinical features, and potential risk factors for recurrence of IP.

Subjects and Method: This work is a retrospective review of 382 patients diagnosed with and treated for sinonasal inverted
papilloma between 1986 and 2017 at a single tertiary medical center. Demographic data, presence of associated malignancy, in-
formation about previous surgeries, tumor location, Krouse stage, surgical approach, follow-up duration, and data on recurrence

were obtained.

Results: In our study, 31 of 382 cases (8.1%) were associated with malignancy. Mean age was significantly higher in patients
with associated malignancy compared to the benign IP group. Of the 351 benign cases, 263 (74.9%) were primary, and 88 (25.1%)
were revision cases (residual or recurrent disease). Although the proportion of patients with high Krouse stage or multifocal
involvement was high in the revision cases, there was no significant difference in recurrence rate. The 226 patients with a mini-
mum follow-up of 1 year were included for recurrence analysis. Recurrence rate was significantly higher in the conventional sur-
gery group (17.4%) compared to that of the endoscopic and combined surgery groups (8.1% and 3.6%, respectively). Also, the
recurrence group showed significantly larger proportion of patients with high Krouse stage and multifocal involvement.

Conclusion: Risk factors for recurrence of IP found in this study are comparable to those previously published. Generally, the
factors associated with recurrence of IP were prior surgery, clinical stage, involved site, and surgical approach. Therefore, sur-
geons should always consider these risk factors to reduce the chance of recurrence.

KEY WORDS: Papilloma - Inverted - Paranasal sinuses -

Staging - Recurrence.
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Table 1. Demographics of inverted papilloma patients with or
without squamous cell carcinoma
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Table 2. Characteristics of primary and revision cases

Primary Revision
case (%) case (%) pvalue
Number of patients 263 (74.9) 88 (25.1)
Mean Age (year) 52.00 56.67 0.021
Male 201 (76.4) 61(69.3) 0.185
Krouse staging 0.000*
Tl 73(27.7) 8(%9.1)
T2 112 (42.6) 37 (42.0)
13 76 (28.9) 42 (47.8)
T4 2(0.8) 1(1.1)
Focality 0.021*
Unifocal 195 (74.1) 41 (46.6)
Multifocal 68 (25.9) 47 (53.4)
Recurrence’ 13/171 (7.6) 5/55(9.1) 0.776

#. p<0.05 compared with revision case, T: Recurrence rates
were analyzed only in patients with a follow-up of more than
12 months

IP IP with SCC
(h=351)(%) (=31 P value Table 3. Surgical approaches according to Krouse staging system
Mean Age (year) 53.17 62.55 0.000* Endoscopic Combined Conventional  Total
Sex (male/female) 262/89 22/9 0.535 T1 71 0 10 81
Previous surgery history 88 (25.1) 8(25.8) 0.916 T2 114 11 24 149
Smoking history 0.952 T3 50 60 8 118
No 204 (58.1) 17 (54.8) T4 0 3 0 3
Yes 147 (41.9) 14 (45.2) Total 235 74 42 351

Proportion of IP with SCC: 31/382 (8.12%). *: p<0.05 compared
with the IP with SCC group. IP: Inverted papilloma, SCC: Squo-
mous cell carcinoma
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Table 4. Recurrence rates according fo the surgical approaches
in each stage of Krouse staging system

Endoscopic Combined Conventional Total
surgery (%)  surgery (%)  surgery (%) (%)
T1 0/40 1/4 1/44(2.3)
2 5/74 0/9 3/15 8/98(8.2)
T3 7/34 1/44 0/4 8/82(9.8)
T4 1/2 1/2 (50)
Total 12/148 (8.1)  2/55(3.6) 4/23 (17.4) 18/226 (8.0)
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Table 5. Characteristics of the population according to the existence of a recurrence (statistical analysis of risk factors for recurrence)

No recurrence group n=208 (%) Recurrence group n=18 (%) p value

Age at diagnosis (y) 53.3+13.2 49.1+10.7 0.075
Male gender 152 (73.1) 11 (61.1) 0.590
Previous surgery 55 (26.4) 5(27.8) 0.776
Smoking history 94 (45.2) 7 (38.9) 0.244
Involved site

Ethmoid sinus only 80 (38.5) 6(33.3) 0.290

Maxillary sinus only 57 (27.4) 5(27.8) 0.778

Sphenoid sinus only 4(1.9) 0

Frontal sinus only 1(0.0) 0

Nasal cavity only 4(1.9) 0

Multifocal involving 62 (29.8) 7 (38.9) 0.042*
Krouse stage

Tl 43 (20.7) 1(5.6) 0.001*

T2 90 (43.3) 8 (44.4) 0.782

T3 74 (35.6) 8 (44.4) 0.027*

T4 1(0.0) 1(5.6) 0.033*
Surgical approach

Endoscopic approach 136 (65.4) 12 (66.7) 0.055

Combined approach 53 (25.5) 2(11.1) 0.014*

Conventional approach 19 (9.1) 4(22.2) 0.028*

*. p<0.05 compared with recurrence group
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