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Abstract Using a molecular genetic approach, we try to

confirm the molecular alterations of inverted papilloma and

clarify its status as a putative precursor lesion of sinonasal

squamous cell carcinoma. To better understand its genetics,

we investigated the immunohistochemical protein expres-

sion patterns of cell-cycle-regulators p53, p63, p21, p27

and proliferation marker Ki-67 in 22 inverted papilloma

and 9 squamous cell carcinoma of the sinonasal tract.

Significantly elevated levels of p53 and p63 in squamous

cell carcinoma of sinonasal tract compared with inverted

papilloma were revealed. Ki-67-stained neoplastic cell

nuclei were found in a significantly higher percentage of

squamous cell carcinoma of sinonasal tract than in inverted

papilloma, whereas no variation of p21 and p27 expression

was identified. This work first examined the immunohis-

tochemical overexpression of p63 in sinonasal inverted

papilloma and squamous cell carcinoma. In conclusion,

this is a first study shedding light on the expression of p63

in tumors of paranasal sinuses.
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Introduction

Inverted papilloma (IP) is a benign epithelial neoplasm that

arises from the outlining Schnederian respiratory mem-

brane. It is a rare sinonasal tumor comprising only 0.5–4%

of all nasal tumors [1]. Although this tumor is benign in

nature, it exhibits the characteristics of local invasiveness,

recurrence, and malignant transformation [2–5].The inci-

dence of malignant change in individual series of inverted

papillomas ranges from 2 to 27% [6]. Recently, it was

reported that there is a clear relationship between paranasal

IP and squamous cell carcinoma (SCC), and that nearly

10% of inverted papillomas are associated with SCC [7].

Malignant transformation within an IP may take on the

histologic appearance of all grades of SCC [7]. Clinical

relevance and possible association of IP with sinonasal

carcinoma, if IP is considered to be a premalignant lesion,

remain a matter of debate.

A complex network of various intracellular proteins

regulates cell cycle and apoptosis. Cyclin and cyclin-

dependent kinase (CDK) complexes induce a transition

between different cell cycle phases, whereas Cdk inhibi-

tors, such as p21 and p27, restrain the function of these

complexes and arrest the cell cycle [8]. Its gene product

(p21Waf1/Cip1 protein) acts as an inhibitor of G1 CDKs and

regulates entry of the cells into S phase. Cells lacking

functional p53 express only low levels of p21Waf1/Cip1. The

p21Waf1/Cip1 promoter contains a p53-binding site, sug-

gesting that expression of p21Waf1/Cip1 depends on p53

function [9, 10]. However, it has been shown that expres-

sion of p21Waf1/Cip1 is also induced by p53-independent

pathways [11]. p27Kip1 is another CDKI that shares partial

homology with p21Waf1/Cip1 and binds to CDK complexes.

The p27Kip1 protein combines with cyclin E-CDK2, cyclin

A-CDK2, and cyclin D1-CDK4 complexes, and prevents
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their activation or inhibits previously activated complexes

[12]. There is considerable evidence that p27Kip1 plays a

crucial role in several cellular processes, including prolif-

eration and apoptosis [13].

The proliferation marker Ki67 antigen, detected with

monoclonal antibody MIB-1, is expressed in all phases of the

cell cycle except G0 [14]. Ki-67 has been utilized to dem-

onstrate proliferating cells in G1, S, G2 and M phases of the

cell cycle [15]. Ki-67 has been used to study the growth

fraction and cytokinetic activity in various carcinomas [15].

It was found that a high Ki-67 score correlates with histo-

logical tumour grade and early recurrence in carcinoma.

The immunohistochemical protein expression patterns

of cell-cycle-regulators p53, p21, p27 and proliferation

marker Ki-67 have been studied in IP and sinonasal car-

cinoma, which gave clues to this progression [16–19].

p63, which is becoming increasingly recognized as an

important player in human tumorigenesis, is a new member

of the p53 tumor suppressor family. Like p53 and p63

codes for proteins with an amino(N)-terminal transcription-

activating region, a middle DNA-binding region, and a

carboxyl terminal region are responsible for oligomeriza-

tion [20]. p63 helps regulate differentiation and prolifera-

tion in epithelial progenitor cells. Its expression is often

higher in malignant tissue compared with normal tissue,

and poorly differentiated carcinomas often show a larger

number of p63-positive cells than well-differentiated

tumors [21].

Very few reports have investigated the role of cell cycle

regulators as biomarkers in IP and SCC. To date the role of

p63 protein has not been studied in IP and SCC. The aim of

this study is to investigate what role cell-cycle-regulators

p53, p21, p27, p63, and proliferation marker Ki-67 have in

predicting malignancy.

Materials and Methods

In a retrospective study conducted from January 2000–June

2006, 22 cases of IP and 9 cases of SCC were collected and

reviewed from the files of the Department of Pathology of

the Izmir Training and Research Hospital.

Tissue fixed in 10% formalin and embedded in paraffin

was available in all cases. Immunohistochemical studies

were performed using the avidin–biotin-peroxidase com-

plex method. Mouse monoclonal antibodies (mAb), anti-

p21 (Neomarkers, MS 387-P, 200 mg/L), anti-p27 (Neo-

markers, MS 256-P, 200 mg/L), anti-p63 (Neomarkers, MS

1081-P, 200 mg/L), anti-p53 (Neomarkers, RM 9105-S),

and Ki-67 (Neomarkers RM 9106-S) were used for

immunohistochemistry through the streptavidin–biotin

peroxidase method. The tissue sections were deparaffinized

in xylene, rehydrated in an alcohol series, and immersed in

distilled water. Endogen peroxidase activity was blocked

using a 0.3% solution of hydrogen peroxidase in phos-

phate-buffered saline at room temperature for 10 min and

rinsed with Tris buffer. The sections were then boiled in

citrate buffer solution (10 mmol/L; pH, 6.0) in a micro-

wave oven for 15 min for epitope retrieval in staining with

p53, p21, and p27. Primary antibodies were applied for

60 min at room temperature and were washed in Tris

buffer. The linking antibody and streptavidin peroxidase

complex (DAKO LSAB Kit, K-0675; Carpintera, CA)

were added consecutively for 15 min at room temperature

and washed in Tris buffer. The sections were stained for 15

min with 0.05% 303-diaminobenzidine tetrahydrochloride

(DAB), freshly prepared in 0.05 M tris (hydroxymethyl)-

aminomethane (Tris) buffer at pH 7.6, containing 0.024%

H2O2 and washed twice in The Tris buffer. The sections

were then washed in deionized water, counterstained with

Mayer’s hematoxylin, and mounted. For each antibody,

sections were stained as positive controls (tonsilla palatina

for Ki-67, SCC for p21, and colorectal adenocarcinoma for

p27, p21, and p53), while the primary antibody was

replaced by The Tris buffer in the case of negative controls.

The immunostained nuclei were quantified in each case.

All counting was performed under a standard light micro-

scope in 10009 field to evaluate positive nuclei/total

number of cells. Ten fields or at least 500 cells were

counted on each section. Tumor sections were considered

negative if staining was absent, present in \10% of tumor

cells. A score of 1? was given when 10–30% of the cells

were positive to the reaction. A score of 2? was given

when 30–50% of the cells were positive to the reaction. A

score of 3? was given when [50% of the cells were

positive to the reaction, respectively (Tables 1, 2).

Statistical significance was analyzed using the v2 test or the

Mann–Whitney U nonparametric test. Results were consid-

ered statistically significant when the P value was\0.05.

Results

The stains revealed significantly elevated levels of p53 and

p63 in The SCC of sinonasal tract compared with IP. In the

statistical analysis using the v2 test, p63 positivity (C50%)

was significantly higher in the SCC group (77.8%) when

compared to the IP group (22.7%) (P = 0.019 \ 0.05)

(Fig. 1) (Table 3).

p53 positivity (???) was absent in the IP group,

whereas 33.3% of The SCC group showed p53 positivity;

this was found to be statistically significant (P = 0.015

\ 0.05) (Fig. 2) (Table 4).

There was a marked decrease in the expression of

p27Kip1 in the SCC group compared to IP group, but this

was not statistically significant.
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The mean immunohistochemical staining percentage of

Ki-67 was significantly higher in the SCC group compared

to The IP group with Mann–Whitney test (P \ 0.05)

(Fig. 3). In the statistical analysis using the v2 test, Ki-67

proliferation index was significantly higher in the SCC

group when compared to the IP group (P = 0.009 \ 0.05).

Statistical analysis between the IP and SCC in terms of

p21 expression revealed that there was no significant dif-

ference between the groups.

Discussion

Inverted papillomas are rare lesions that have the propen-

sity for local aggresiveness, recurrence, and malignant

transformation. Establishment of IP as a putative precursor

lesion of sinonasal SCC has allowed analyses of the

molecular changes associated with stepwise progression of

SCC carcinogenesis. Recent studies demonstrated crucial

dysregulations in the cell cycle along with dysplastic and

Table 1 Relationship between immunohistochemical parameters and

patients with inverted papilloma

Case No Sex Age p63

(%)

p21

(%)

p27

(%)

Ki-67

(%)

p53

(%)

1 E 37 12 70 0 14 0

2 E 73 80 40 0 5 0

3 K 61 10 0 0 0 0

4 E 37 20 40 0 0 0

5 K 66 15 30 5 17 6

6 E 60 50 20 15 25 3

7 E 70 12 4 0 8 5

8 E 47 40 35 1 8 1

9 E 58 35 15 12 14 0

10 E 42 25 70 0 15 0

11 E 40 12 12 15 8 5

12 E 42 40 25 20 13 0

13 E 67 55 65 15 8 0

14 E 59 45 55 25 12 0

15 E 44 65 85 40 12 0

16 E 59 20 75 12 5 0

17 K 49 70 8 0 0 0

18 E 56 12 35 0 2 0

19 E 59 40 60 2 15 12

20 E 50 8 50 0 25 0

21 E 57 65 70 2 17 0

22 E 54 11 15 4 14 0

Table 2 Relationship between immunohistochemical parameters and

patients with squamous cell carcinoma

Case No Sex Age p63

(%)

p 21

(%)

p27

(%)

Ki-67

(%)

p53

(%)

1 E 65 60 30 0 30 80

2 E 69 55 80 0 65 60

3 K 35 80 80 0 1 0

4 E 48 65 0 0 30 0

5 K 63 15 12 0 25 0

6 E 73 52 35 0 12 0

7 E 67 0 20 20 25 2

8 E 54 55 90 0 55 0

9 E 59 90 70 12 75 85

Fig. 1 Diffuse and high positivity for p63 in squamous cell

carcinoma (Peroxidase stain; orginal magnification 9220)

Table 3 Expression of p63 in inverted papilloma and squamous cell

carcinoma

p63 Inverted papillom Squamous cell carcinoma P

Number % Number %

2 1 4.5 1 1.1 0.019*

? 10 45.5 1 11.1

?? 6 27.3 0 0

??? 5 22.7 7 77.8

22 100 9 100

* p \ 0.005 Statistically significant

Fig. 2 Squamous cell carcinoma with nuclear positivity for p53

protein in most of its cells (Peroxidase stain; original magnification

9220)
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neoplastic transformation in IP [22, 23]. Furthermore,

genetic instabilty or some alterations, which induce p53

mutation in IP may be associated with carcinogenesis of

sinonasal SCC [22, 23]. To resolve the mechanism by

which sinonasal SCC develops from IP, which is a multi-

step process that involves activation of oncogenes and

inactivation of tumor suppressor genes, we evaluated p53,

p63, p21, and p27 mutations in sinonasal IP and SCC.

p63 is a close relative of the tumor supressor gene p53,

but overexpression of p63 in many SCCs suggests that it

could act as an oncogene. Alterations of p63 have been

reported in human cancers including digestive tract, head

and neck, cervix, lung, and also in urothelial carcinomas,

some thymomas and non-Hodgkin lymphomas [24], but to

this date the role of this protein has never been studied in

paranasal tumors.

Tonon et al. [25] found that genomic locus of p63

is consistently amplified in squamous cell carcinoma,

suggesting that upregulation of p63 contributes to

tumorigenesis.

Guo et al. [26] evaluated the immunohistochemical

expression of p63 in nasopharyngeal carcinoma, nasopha-

ryngeal inflammation, and noncancerous nasaopharyngeal

tissue and found that all 202 undifferentiated nasopharyn-

geal carcinomas showed strong positive staining, but 29

cases with nasopharyngeal inflammation and 17 with

noncancerous epithelial tissue were negatively stained.

They suggested that p63 might be used as an adjunct

diagnostic marker of nasopharyngeal carcinoma.

p63 immunostaining data shows a progressive increase

of IP throughout the depth of the epithelium moving from

metaplasia to severe dysplasia which relates to the

pathology. These findings confirm the data previously

reported by Sniezek et al. [27] and Pelosi et al. [28] in a

small series of head and neck, lung tumors.

In the study of Sniezek et al. [29] p63 is overexpressed

in head and neck SCC when compared with normal tissue

control specimens. They indicated that p63 plays an un-

differentiating and antiapoptotic role in the mucosal epi-

thelium of the head and neck region, possibly leading to

tumor formation.

Massion et al. [30] found a significant increase in the

p63 gene copy number in preinvasive lesions graded as

severe dysplasia or higher. Their data demonstrate that

there is early and frequent genomic amplification of p63 in

the development of squamous carcinoma of the lung and

that patients with non-small cell lung carcinoma showing

amplification and overexpression of p63 have a prolonged

survival. They suggested that p63 genomic amplification

has an early role in lung tumorigenesis and deserves

additional evaluation as a biomarker for lung cancer pro-

gression. In our study, p63 expression showed a significant

difference between IP and paranasal SCC.

Immunostaining for the p53 protein is generally accep-

ted as a marker of malignant transformation, and p53

overexpression has been found to be associated with

malignant potential in premalignant lesions of the head and

neck. Gujrathi et al. [31] found that four of the five cases of

malignancy associated with IP demonstrated overexpres-

sion of p53 and none of the benign cases of IP demon-

strated overexpression. They indicated that overexpression

of p53 may serve as a marker for malignant transformation

of IP.

In Katori et al’s [32] study, significantly increased

staining of p53 was observed in IP with severe dysplasia,

IP with carcinoma, and invasive carcinoma compared with

control nasal mucosa. They suggested that testing for p53

may help to screen out papilloma lesions with a potential

for dysplasia or carcinoma. In the present study, p53

expressions were significantly different between IP and

paranasal SCC.

Increased proliferative activity of tumor cells is also

associated with malignancy and is an important prognostic

marker in many human tumors. Increasing cell prolifera-

tion seems to be a very important factor in the development

of IP. Recent data suggested of the biologic significance of

Ki-67 as a proliferative index in paranasal tumors. Katori

et al. [32] investigated the Ki-67 index in IP and invasive

SCC and found significantly higher Ki-67 in IP with severe

dysplasia, IP with carcinoma and SCC compared with IP

Table 4 Expression of p53 in inverted papilloma and squamous cell

carcinoma

p53 Inverted papilloma Squamous cell carcinoma P

Number % Number %

2 21 95.5 6 66.7 0.015*

? 1 4.5 0 0

?? 0 0 0 0

??? 0 0 3 33.3

22 100 9 100

* p \ 0.005 Statistically significant

Fig. 3 Percentage of Ki-67 expression
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with mild and moderate dysplasia. Ikegawa et al. evaluated

Ki-67 reactivity and p53 protein expression in paranasal

tumors including nasal polyps (NP), IP, IPs accompanied

with SCC or dysplastic lesions (DL). The authors [33]

showed that the p53 scores of SCC areas and Ki-67 index

were significantly larger than those of IPs without SCC/DL

or those of NPs. This study clearly demonstrated that Ki-67

proliferative index values were significantly higher in the

paranasal SCC compared with the values in IPs.

The p53, p21, and p27 tumor suppressor genes act by

modulating cell proliferation via control of the G1 arrest

checkpoint of the cell cycle. The p21 and p27 genes pro-

duce proteins that are activated by p53 and induce cell-

cycle arrest by inhibition of kinase activity of cyclin/

cyclin-dependent kinase complexes which regulate cell-

cycle progression [34]. The clinical roles of p21 and p27

expression in the biological behaviour of human malig-

nancies, especially head and neck SCC, are still contro-

versial. Furthermore, there is little information regarding

the expression of these regulatory molecules in IP and

paranasal SCC. Katori et al. [32] indicated that signifi-

cantly increased staining of p21 and p53 was observed in

IP with severe dysplasia, IP with carcinoma and invasive

carcinoma compared with control nasal mucosa. They

suggested that testing for p21 and p53 may help to screen

out papilloma lesions with a potential for dysplasia or

carcinoma. Keleş et al. [18] found that p21 expression was

not associated with dysplasia and the degree of dysplasia in

IP in their study. There was no significant correlation with

tumor differentiation in spite of increased p21 expression

in paranasal sinus SCCs that Saegusa et al. [35] observed.

Similarly, we found no significant difference in the level of

p21 expression between IPs and paranasal SCCs.

p27 is a negative regulator of the cell cycle and putative

tumor suppressor gene. Loss of p27 expression was reported

to be correlated with the high degree of malignancy in many

human cancers. Choi et al. [36] evaluated p27 and p21

protein expression by immunohistochemistry in non-dys-

plastic squamous epithelium, premalignant lesions and oral

squamous carcinomas. Their study indicated that down-

regulation of p27 and up-regulation of p21 were associated

with early progression of head and neck SCC. Saegusa et al.

demonstrated that the average p27 scores decreased from

normal to malignant lesions. They suggested that p27

expression may be a useful marker for the disregulation of

cell kinetics in these tumors. However, in contrast to this

study, we found no significant differences between IPs and

sinonasal SCCs in terms of p27 expression.

In conclusion, this is a first study shedding light on the

expression of p63 in tumors of paranasal sinuses. Fur-

thermore, it is the first description of p63 in these tumor

types.

References

1. Lampertico P, Russel WO, Maccomb WS (1963) Squamous

papilloma of upper respiratory epithelium. Arch Pathol. 75:

293–302

2. Batsakis JG (1979) Tumours of the head and neck, 2nd edn.

Williams &Wilkins, Baltimore

3. Hyams VJ (1971) Papillomas of the nasal cavity and paranasal

sinuses. A clinicopathological study of 315 cases. Ann Otol

Rhinol Laryngol 80:192–206

4. Buchwald C, Franzmann M-B, Tos M (1995) Sinonasal papillo-

mas: a report of 82 cases in Copenhagen County, including a

longitudinal epidemiological and clinical study. Laryngoscope

105:72–79

5. Lawson W, Kaufman MR, Biller HF (2003) Treatment outcomes

in the management of inverted papillomas: an analysis of 160

cases. Laryngoscope 113:1548–1556

6. Barnes L (2002) Schneiderian papillomas and nonsalivary glan-

dular neoplasms of the head and neck. Mod Pathol 15(3):

279–297. Review

7. von Buchwald C, Bradley PJ (2007) Risks of malignancy in

inverted papilloma of the nose and paranasal sinuses. Curr Opin

Otolaryngol Head Neck Surg 15(2):95–98. Review

8. Sherr CJ (1999) Roberts JM CDK inhibitors: positive and nega-

tive regulators of G1-phase progression. Genes Dev 13:

1501–1512

9. Harper JW, Adami GR, Wie N et al (1993) The p21 cdk-inter-

acting protein Cip1 is a potent inhibitor of G1 cyclin-dependent

kinases. Cell 75:805–816

10. Xiong Y, Hannon GJ, Zang H, Casso D, Kobayashi R (1993)

Beach D p21 is a universal inhibitor of cyclin kinases. Nature

366:701–704

11. Michieli P, Chedid M, Lin D et al (1994) Induction of WAF1/

CIP1 by a p53-independent pathway. Cancer Res 54:3391–3395

12. Steeg PS, Abrams JS (1997) Cancer prognostics: past, present

and p27. Nat Med 3:152–154

13. Sgambato A, Cittadini A, Faraglia B, Weinstein IB (2000)

Multiple functions of p27 (Kip1) and its alterations in tumor

cells: a review. J Cell Physiol 183:18–27

14. Gerdes J, Lemke H, Baisch H et al (1984) Cell cycle analysis of a

cell proliferation-associated human nuclear antigen defined by

the monoclonal antibody Ki-67. J Immunol 133:1710–1715

15. Phillips PP, Gustafson RO, Facer GW (1996) The clinical

behavior of inverting papilloma of the nose and paranasal sinuses:

Report of 112 cases and review of the literature. Laryngoscope

100:463–469

16. Katori H, Nozawa A, Tsukuda M (2005) Markers of malignant

transformation of sinonasal inverted papilloma. [Comparative

Study. Journal Article] Eur J Surg Oncol 31(8):905–911

17. Califano J, Koch W, Sidransky D, Westra WH (2000) Inverted

sinonasal papilloma: a molecular genetic appraisal of its putative

status as a precursor to squamous cell carcinoma. Am J Pathol

156(1):333–337

18. Keles N, Erdamar B, Kaur A, Deger K (2003) p21, p53, and p27

Kip1 alterations in benign and malignant tumors of sinonasal

epithelium. Otolaryngol Head Neck Surg 129(1):77–84

19. Garavello W, Vigano P, Romagnoli M, Sordo L, Berti E, Tredici

G, Gaini RM (2005) Expression of cell cycle regulatory proteins

and analysis of apoptosis in normal nasal mucosa and in nasal

polyps. Am J Rhinol 19(6):549–553

20. Yang A, Kaghad M, Caput D et al (2002) On the shoulders of

giants: p63, p73 and the rise of p53. Trends Genet 18:90–95

21. Ramalho FS, Ramalho LN, Della Porta L et al (2006) Compar-

ative immunohistochemical expression of p63 in human

176 Indian J Otolaryngol Head Neck Surg (April–June 2011) 63(2):172–177

123



cholangiocarcinoma and hepatocellular carcinoma. J Gastroen-

terol Hepatol 21(8):1276–1278

22. Fang SY, Yan JJ, Ohyama M (1998) Assessment of p53 protein

expression in normal mucosa and benign and malignant lesions of

the nasal cavity. Oncology 55:168–173

23. Mirza N, Montone K, Sato Y, Kroger H, Kennedy DW (1998)

Identification of p53 and human papillomavirus in schneiderian

papillomas. Laryngoscope 108:497–501

24. Di Como CJ, Urist MJ, Babayan I et al (2002) p63 expression

profiles in human normal and tumor tissues. Clin Cancer Res

8(2):494–501

25. Tonon G, Wong KK, Maulik G et al (2005) High-resolution

genomic profiles of human lung cancer. Proc Natl Acad Sci USA

102(27):9625–9630. Epub 2005 June 27

26. Guo C, Pan ZG, Li DJ (2006) The expression of p 63 is associated

with the differential stage in nasophayngeal carcinoma and EBV

infection. J Transl Med 4:23

27. Sniezek JC, Matheny KE, Burkey BB et al (2002) Expression of

p63 and 14-3-3 in normal and hyperdifferentiated mucosa of the

upper aerodigestive tract. Otolaryngol. Head Neck Surg 126:

598–601

28. Pelosi G, Pasini F, Olsen Stenholm C et al (2002) p63 immu-

noreactivity in lung cancer: yet another player in the development

of squamous cell carcinomas? J Pathol 198:100–109

29. Sniezek JC, Matheny KE, Westfall MD, Pietenpol JA (2004)

Dominant negative p63 isoform expression in head and neck

squamous cell carcinoma. Laryngoscope 114(12):2063–2072

30. Massion PP, Taflan PM, Jamshedur Rahman SM et al (2003) Sig-

nificance of p63 amplification and overexpression in lung cancer

development and prognosis. Cancer Res 63(21):7113–7121

31. Gujrathi C, Pathak I, Freeman J, Asa S (2003) Expression of p53

in inverted papilloma and malignancy associated with inverted

papilloma. J Otolaryngol 32(1):48–50

32. Katori H, Nozawat A, Tsukuda M (2006) Relationship between

p21 and p53 expression, human papilloma virus infection and

malignant transformation in sinonasal-inverted papilloma. Clin

Oncol (R Coll Radiol) 18(4):300–305

33. Ikegawa K, Matsukuma S (2005) Immunohistochemical study of

p53 and Ki-67 in inverted papillomas and nasal polyps arising

from nasal or paranasal regions. Rinsho Byori 53(6):499–503 (In

article)

34. Michieli P, Chedid M, Lin D et al (1994) Induction of WAF1/

CIP1 by a p53-independent pathway. Cancer Res 54(13):

3391–3395

35. Saegusa M, Nitta H, Hashimura M, Okayasu I (1999) Down-

regulation of p27Kip1 expression is correlated with increased cell

proliferation but not expression of p21waf1 and p53, and human

papillomavirus infection in benign and malignant tumours of

sinonasal regions. Histopathology 35(1):55–64

36. Choi HR, Tucker SA, Huang Z et al (2003) Differential expres-

sions of cyclin-dependent kinase inhibitors (p27 and p21) and

their relation to p53 and Ki-67 in oral squamous tumorigenesis.

Int J Oncol 22(2):409–414

Indian J Otolaryngol Head Neck Surg (April–June 2011) 63(2):172–177 177

123


	Evaluation of P53, P63, P21, P27, Ki-67 in Paranasal Sinus Squamous Cell Carcinoma and Inverted Papilloma
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


