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ABSTRACT

Sinonasal inverted papilloma (IP) has been shown its dynamic range of clinical spectrum. It shows as an inflammatory
polyp in some cases, and on the other hand it shows just space occupying benign tumor in the sinonasal cavity.
Sometimes it shows even infiltrating and destructive character toward surrounding tissue. Pathologically it also has
been shown broad scope from squamous metaplasia to squamous inversion to dysplasia to squamous carcinoma
change. Two natures of IP, inflammatory and neoplastic characters, have been considered to involve in the
pathogenesis of IP. Mostly neoplastic characters such as abnormality of cell cycle or cell stability, and genetic changes
have been reported so far. However, the tissue samples mostly used have serious problem of heterogeneity, which
include all lesions of squamous metaplasia, squamous inversion, dysplasia and even squamous carcinoma changes.
Moreover, the role of inflammation is not well understood. Authors have studied several research using tissue samples
which exactly classified according to pathologic grade. With these results, we could hypothesize a model of multistep
development and its malignant change of IP.
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Table 1. The parameters for each IP specimen

Growth pattern a. Endophytic
b. Exophytic

Surface epithelium a. Type of epithelium. Squamous metaplasia, columnar epithelium with cilia overlying squamous etaplasia,
stratified squamous epithelium, or oncocytic columnar epithelium.

a. Types of infiltrative inflammatory cells in the epithelium. Macrophages, polymorphonuclear leukocytes

(PMNL), or eosinophils.

Stroma a. Edema.

b. Inflammation was “semiquantified” into three grades and the type of inflammatory cells, lymph follicles,

and mast cells present were recorded.

¢. Seromucinous glands.

d. Macrophages in the ductal epithelium.

e. PMNL in the ducts.
f. Basement membrane thickening.

g. Eosinophils>10 per high-powered field. (HPF; 40x magnification).

h. Dysplasia (semiquantified as mild, moderate, or severe [CIS]).

i. Invasive carcinoma with invasion of stroma.

Adopted from Roh et al.” with permission of John Wiley & Sons.
CIS, carcinoma in situ.

Table 2. IP grading system

IP grade Distinguishing histopathological characteristics

| Ciliated respiratory epithelium with underlying squamous metaplasia, at least 12 cell layers thick, associated with
early inversion of squamous metaplasia.

1 Partially ciliated respiratory epithelium with luminal squamous metaplasia and increased prominence of inversion
including the involvement of seromucinous glands.

1 Near complete absence of respiratory epithelium, metaplasia replaced by stratified squamous epithelium, and
varying degrees of dysplasia.

[\ Invasive squamous cell carcinoma in the presence of inverted squamous metaplastic and dysplastic change;

features of grades Il and Il will be present when grade IV is diagnosed.

Adopted from Roh et al.” with permission of John Wiley & Sons.

Table 3. HPF counts of inflammatory cells and macrophages in the epithelium of SP

P Everted Cylindrical
Inflammatory cells 14.05+13.05* 0.91+1.89* 3.80+2.48
Macrophages 1.56+2.24 0 0

* The value of p=0.00003 between IP and everted papilloma using student’s t-test.

Adopted from Roh et al.” with permission of John Wiley & Sons.
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Table 4. HPF counts of inflammatory cells and macrophages in the epithelium of IP

Grade | Grade Il Grade I Grade IV
Inflammatory cells 22.05+13.83* 17.21412.70%" 7.97+9.06*" 0.73+0.79*
Macrophages 2.80+3.44 1.80+2.08* 0.88+0.01* o*

* p=0.001 between I+1l and IlI+IV.

" p=0.04 between Il and IIl.

*p=0.026 between I+Il and lll+IV using Student’s t-test.
Adopted from Roh et al.” with permission of John Wiley & Sons.
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Table 5. HPV detection for each histological grade

IP grades HPV(+) specimen number HPV subtype
I (n=5) 26 (from patient 18) 52
53 (from patient 36) Unspecified
Il (n=23) 22 (from patient 14) 52
23 (from patient 15) 35/58
43 (from patient 29) 31
51 (from patient 34) Unspecified
57 (from patient 38) 11/16
Il (n=22) 0
IV (n=7) 0

Adopted from Kim et al." with permission of Sage.
HPV: human papilloma virus.
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Fig. 1. Relationship between smoking history and malignant trans-
formation. Among 109 patients without smoking histories, only
three (2.8%) had malignant transformation (A). However, among 53
patients with smoking histories, 14 (26.4%) had malignant trans-
formation (B). The odds ratio of the smoking history for malignant
transformation was 12.7 (p<0.001, Fisher’s exact). Adopted from
Hong et al.” with permission of John Wiley & Sons.
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Table 6. Expression of p53, COX-2, bax, bcl-2, and NF-kB and their relationship with histologic grades

No. of tissue cores(%), Total (n=80)

Grade | Grade I Grade Il Grade IV cc
(n=32) (n=37) (n=6) (n=5)
COX-2 N 29 (90.6) 30 (81.1) 2(33.3) 1(20.0) 0.456*
P 3(9.4) 7 (18.9) 4 (66.7) 4 (80.0)
1+ 3 7 0 1
2+ 0 0 1 2
3+ 0 0 3 1
p53 N 32 (100) 37 (100) 0(0) 0(0) 0.798*
P 0(0) 0(0) 6 (100) 5 (100)
1+ 0 0 1 1
2+ 0 0 3 0
3+ 0 0 2 4
bax N 22 (66.8) 31(83.8) 3(50.0) 1(20.0) 0.187
P 10 (33.2) 6 (16.2) 3(50.0) 4 (80.0)
1+ 2 3 0 1
2+ 8 3 0 2
3+ 0 0 3 1
bcl-2 N 32 (100) 37 (100) 5 (83.3) 4 (80.0) 0.163
P 0(0) 0(0) 1(16.7 1(20.0)
1+ 0 0 0 0
2+ 0 0 0 0
3+ 0 0 1 1
NF-kB N 18 (56.3) 21 (56.8) 3(50.0) 2 (40.0) 0.067
P 14 (43.7 16 (43.2) 3(50.0 3(60.0)
* p<0.05.

16)

Adopted from Yoon et al.™ with permission of Elsevier.

N: indicates negative; P: positive; CC: Spearsman rank correlation coefficiency; n: number of tissue cores.
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Table 7. Expression of Wnt signaling pathway proteins in each grade of IP

IP Grade
Markers IHC grade | Il n v Total Spearman’s p p-value
(n=28) (n=37) (n=37) (n=13)
Wnt-1 0 0 0 0 0 0 0.142 0.130
1+ 12 21 9 6 48
2+ 12 16 26 2 56
3+ 4 0 2 5 11
B-Catenin 0 8 1 2 12 0.427 <0.001
1+ 1 16 6 1 34
2+ 9 19 20 8 56
3+ 0 1 10 2 13
Cyclin D1 0 0 0 0 0.355 <0.001
1+ 1 1 23
2+ 16 25 22 6 69
3+ 1 6 10 6 23
Dvl-1 0 7 1 0 2 20 0.380 <0.001
1+ 14 18 15 3 50
2+ 7 8 17 5 37
3+ 0 0 5 3 8
Adopted from Jung et al." with permission of Sage.
Table 8. Statistically significant copy number variable regions and genes
CNVR Size CB Loss Gain P Dys SCC Genes p-value
chr2:109953762- 137,338 q13 2 4 0 1 5 LIMS3, RGPD5, RGPD6 0.03
110091100
chr9:35618094- 193,150 p13.3 0 6 4 2 0 CA9, CCDC107, CD72, CREBS, 0.002
35811244 GBA2, HINT2, LZIP, NPR2, PC3,
RGP1, SIT1, SPAGS, TLN1, TPM2
chr11:51526726- 56,670 p11.11 4 1 3 2 0 ORA4C46 0.01
51583396
chr11:108050610- 120,096 q22.3 3 0 3 0 0 DDX10 0.06
108170706
chr14:106796264- 192,695 q32.33- 2 2 3 1 0 IGHV7-81 0.03
106988959 NA
chr17:456304- 141,788 p13.3 0 3 3 0 0 FAM57A, GEMIN4, VPS53 0.06
598092
chr19:502845- 155,686 p13.3 0 9 2 0 7 BSG, FGF22, FSTL3, HCN2, 0.01
658531 POLRMT, PRSSL1, RNF126
chr19:13008000- 255,279  p13.13 0 9 5 2 2 CACNA1A, IER2, LYL1, NACCA1, 0.02
13263279 NFIX, STX10, TRMT1

Adopted from Shin et al.'” with permission of e-century.
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Pathogenesis of sinonasal inverted papilloma:
Multistep Development and Malignant Change
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Fig. 2. Hypothesis regarding multistep development and malignant change in the pathogenesis of sinonasal IP.
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