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ABSTRACT

A variety of non-neoplastic and neoplastic condisidnvolve the nasal cavity and paranasal sinusbghvare
commonly encountered in clinical practice. The nasd paranasal sinuses are exposed to a varietgfettions,
chemically irritating, antigenically stimulatingraumatic and undoubtedly many other influences @msequences
of these multifaceted deleterious exposures rastite formation of tumour-like and truly neoplastionditions. To
study histopathological pattern of sinonasal lesiomnd association of Human Papilloma Virus (HPVYhwi
sinonasal papillomas and squamous cell carcinoriag present study was a hospital based observdtgindy
conducted over a period of three years from Janua610 to January, 2013 in the Department of Paibgl
Government Medical College, Srinagar which includ&d cases of non-neoplastic and neoplastic lesidmasal
cavity and paranasal sinuses followed by studyssbeiation of HPV with sinonasal papillomas andaqous cell
carcinomas by polymerase chain reaction (PCR). Qfutotal 181 cases, 114 were non-neoplastic andvéie
neoplastic. Out of 67 neoplastic lesions, 46 wezridn and 21 were malignant. Nasal polyp was mostmon
among non neoplastic lesions. Inverted sinonasaillpana was most common benign lesion and squarnells
carcinoma was most common malignant lesion seemn.oDa total of 181 sinonasal lesions 101 (55.8%€re
present in males and 80 (44.2%) were present iraliesnwith male to female ratio being 1.26:1. The agnge of
patients with sinonasal lesions varied from 5-7@rgewith a mean age being 34.67 (SD+16.58) yearBVH
positivity was seen in 4 (13.33%) out of 30 cademwerted papillomas, 3 out of 6 (50%) exophytapiiomas
tested positive for HPV. Out of 9 squamous cellcicmmas HPV positivity was seen in 2 (22.2%) cases.
Categorizing the sinonasal lesions according tddmathological features into various types helpsaignow the
clinical presentation, clinical outcome and progisosf the disease. Also low risk HPV types 6 andsidw an
association with sinonasal papillomas and oncogéif®/ types 16 and 18 with squamous cell carcinomas.
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INTRODUCTION

Nose and its smell, role in beauty and sensuadltiyrelationship to major health have been majaesbion to
mankind. A variety of non-neoplastic and neoplastinditions involve the nasal cavity and paranasalses which
are commonly encountered in clinical practice[1]isl quite impossible to distinguish clinically beten simple
nasal polyps, polypoidal lesions which are causgdgecific granulomatous diseases and polypoidaplasms,
hence it becomes important that all polyps andgmbal lesions of nose should be submitted forolpiathological
examination[2,3,4].

The nose and paranasal sinuses are exposed toiedyvaf infections, chemically irritating, antigeaily
stimulating, traumatic and undoubtedly many otméluences and consequences of these multifacetetedeus
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exposures result in the formation of tumour-likel @ruly neoplastic conditions[5]. The commonest maoplastic
and benign sinonasal masses include inflammatargnsisal polyps and inverted papilloma respectivefyile
squamous cell carcinoma constitute the common metfig mass[5,6].Despite the long history and frequen
occurrence of sinonasal masses a great many quediitl exist with regard to their incidence, padbnesis and
treatment [7].HPV is an epitheliotropic virus thets been implicated in premalignant and malignesibhs of the
anogenital tract. Similarly, both the low-risk sytes (i.e., HPV 6, HPV 11) and the high-risk subtyfi.e., HPV
16, HPV 18) have been identified in sinonasal papihs. HPV has been linked with inverted papilloarad
squamous cell carcimoma[8]. The evidence of HP\A a®tential etiological agent in sinonasal cansedérived
from two major lines of research; 1) the reportsmalignant transformation of benign (HPV associpfspillomas,
and 2) direct detection of HPV DNA in sinonasaloctammas by hybridization assays and PCR[9]. Stubees
found HPV DNA in 50-100% of tested septal (exopbytiapillomas)[10]and in 0.86% of lateral wall (imtel
papillomas)[11]. Some studies suggest that most Hi®¥itive cases of sinonasalpapillomas are of teder
type[9].Benign papillomas are preferentially asatel with the low-risk HPV types 6 and 11 wherethaeir
malignant counterparts are exclusively positive fitV 16 DNA[12]. The frequency of HPV DNA detectiam
nasal papillomas has been variable(6-89%) accontirtge detection method used, the particular DNébps or
primers, and the patientsexamined[8,11,12,13-22]s Ipossible that the aetiology of sinonasalpapiths and
carcinomas may be heterogeneous; i.e., HPV retatddhon-related lesions exist. This would explamdiscrepant
results reported by laboratories using almost idehtand sensitive HPV detection techniques, wipobcludes
technical reasons as the prime suspect for thisepancy. The present study analysed the histoloagfical pattern
of various sinonasal masses in relation to ageserdf patients and also focused on possible patatie of HPV
in the aetiology of sinonasalpapillomas and squanuali carcinomas.

Aims and objective
The main aim and objectives of the study undertaien

1. To study the histopathological pattern of variom®sasal masses in relation to age and sex ofrjiatie
2. To study the association of HPV with sinonasalpapibs and squamous cell carcinomas.

MATERIALS AND METHODS

This was a hospital based observational study adrdwver a period of three years from Januaryp20anuary,
2013 in the Department of Pathology, Government ibd@dCollege Srinagar. A total of 181 cases werdlided.

Complete case history of the patients was recorédper inclusion and exclusion criterias were nigie

histopathological reports of the samples receivedhie Department from January, 2010 to March 2Qi&e

reviewed and wherever necessary, blocks were retaityed with Haematoxylin and Eosin (H&E) stairheT
samples received in our Department from March, 201.Panuary, 2013 were subjected to routine hishapagical

processing. The diagnosis of sinonasal lesionsmade on the basis of clinical presentation, groggphology and
light microscopic features of H&E and special stainsections. The lesions were classified as noptastic

lesions, benign neoplastic lesions and malignamiors. The tumors were classified as per WHO cliassion

(2005) and observations were compared with othuelies.

After histopathological diagnosis was made, assiotisof Human Papilloma Virus type 6, 11, 16 and vigh
sinonasalpapillomas and squamous cell carcinomasamalyzed by DNA amplification using Polymerasaich
reaction (PCR).The genetic studies were performedthe formalirfixed, paraffirembedded material in the
Department of Biochemistry, Government Medical Egd Srinagar.

HPV analysis

Extraction of genomic DNA:

For the purpose, kit based method was used. Theskkt was Quick-g DNA Mini Prep supplied by ZYMO
RESEARCH. The DNA eluted was stored at°@@or longer duration storage till further downstme processes.
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QUALITATIVE AND QUANTITATIVE ANALYSIS OF GENOMICDN A

The quality and quantity of the DNA was determitydmeasuring optical density at 260nm and 280 nrddupble
beam spectrophotometer (Evolution 60S from Therweiersific). DNA was alliqouted so as to protect daya from
frequent freeze-thawing and stored at’@@or longer duration of time.

Fig. 1: Representative gel picture showing the inggity of the genomic DNA on 1.0 % agarose gel.
Lane 1 to 8 contains the isolated genomic DNA

DNA AMPLIFICATION BY PCR: Amplification kit supplied by GeNei™ that containali the reagents required
for the amplification of the said strains of HPVsuased and the protocol followed was as per theBkith positive
and negative Control for HPV DNA were used. The Hfioption was performed using Thermal Cycler
(Eppendorf). The amplified products were analyzgdidl electrophoresis after staining with ethidibmmide.

STATISTICAL ANALYSIS; Statistical analysis was done with the help of SR&8ion 17.0 software.
Continuous variables are presented as mean + SBeg@#cal variables are expressed as frequencigs an
percentages. Nominal categorical data between ringpg were compared using Chi-square test or Féskeeact
test as appropriate<0.05 was considered statistically significant.

OBSERVATIONS AND RESULTS; Out of total 181 cases, 114 were non-neoplasiicGy were neoplastic. Out
of 67 neoplastic lesions, 46 were benign and 2Jewealignant. The data shows that non-neoplastiorissvere
common than neoplastic lesions in the nasal cawity paranasal sinuses. Benign lesions were marenter than
the malignant lesions in our study Out of a tofal®1 sinonasal lesions 101 (55.8%) were presentdles and 80
(44.2%) were present in females with male to femati® being 1.26:1.

The age range of patients with sinonasal lesiongeddrom 5-75 years with a mean age being 34.60+($.58)
years. The peak frequency of 27.1% was observéldeirage group of 21-30 years and more than 60%s casee
observed in adolescents and young adults.

Table 3: Age wise distribution of neoplastic and no-neoplastic lesions

S.No. | Age (Years)| Number| Frequency (%)
1. <=10 10 55
2. 11-20 32 17.7
3. 21-30 49 27.1
4. 31-40 30 16.6
5. 41-50 31 17.1
6. 51-60 16 8.8
7. >60 13 7.2

Total 181 100
Mean + SD 34.67 +16.58
Min — Max 5 - 75 years

Table 5: Histological diagnosis of non-neoplasti@kions

S.No. Histologic Diagnosis Number| Frequency (%

1. Inflammatory nasal poly] 85 74.6

2. Allergic polyp 22 19.3

3. Rhinosporidiosis 3 2.6

4. Fibrous dysplasia 2 1.8

5. Tuberculosis 1 0.9

6. Glioma 1 0.9
Total 114 100
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Nasal polyps were the commonest type seen amongempiastic lesions with 107 cases (93.9%), folldveg 3
cases of rhinosporidiosis, 2 cases of fibrous dsal 1 case each of tuberculosis and nasal glioma

Out of 46 benign neoplastic lesions, 26 (56.5%)enayserved in males and 20 (43.5%) in females. ktefemale
ratio of 1.3:1 were observed and there was maldgomnéance of benign lesions. The age of patients t&nign
lesions ranged from 9-69 years with a mean agd @23(SD+15.95) years and benign lesions were gwsaimonly
seen in age group of 21-30 years.

Among the 68 neoplastic lesions, 46 were benigrplasms. Inverted papilloma and hemangioma werartbst
common lesions among benign tumors.

Table 7: Histological diagnosis of benign lesions

S.No. Histologic Diagnosis Number| Frequency (%

1. Inverted papilloma 30 65.2
2. Hemangioma 7 15.2
3. Exophytic papilloma 6 13.0
4. Cemento-ossifying fibroma 1 2.2
5. Giant cell tumou 1 2.2

6. Pleomorphic adenoma 1 2.2

Total 46 100

We observed that malignant lesions were more fretgmemales 13(61.9%) than females 8(31.8%) withae to
female ratio of 1.62:1.In the present study we olegbthat risk age groups for malignant lesiongeahfrom young
adults in the 3rd decade to older adults in thedétade but age group 41-50 years were at thedtigis& (Table
8).

Table 8:Age distribution of malignant lesions

S.No | Age (Years)| Number| Frequency (%)
1. <=10 0 0.0
2. 11-20 0 0.0
3. 21-30 1 4.8
4. 31-40 5 23.8
5. 41 -50 7 33.5
6. 51 -60 2 9.5
7. > 60 6 28.6

Total 21 100
Mean + SD 51.05 +13.43
Min — Max 30 — 75 years

We observed that paranasal sinuses (14 cases, p%&% a more common site for malignant lesions famed to
nasal cavity (7 cases, 33.3%).Table 9 gives higtotd diagnosis of malignant lesions of nasal gaaitd paranasal
sinuses. Squamous cell carcinoma was found to Is eoonmon histologic type.

Table 9:Histologic diagnosis of malignant lesions

S.No. Histologic Diagnosis Number| Frequency (%

1. Squamous cell carcinoma 9 42.9

2. Adenocarcinoma 3 14.3

3. Undifferentiated carcinoma 2 9.5

4. Adenoid cystic carcinoma 2 9.5

5. Malignant melanoma 2 9.5

6. Olfactory neuroblastoma 2 9.5

7. Chondrosarcoma 1 4.8

8. Total 21 100

To determine the role of human papillomavirus vi(H®V) in the aetiology of sinonasalpapillomas agdamous
cell carcinomas, 30 inverted papillomas, 6 exompgpillomas and 9 squamous cell carcinomas wenaiexa for
presence of HPV DNA by polymerase chain reactiddRP The size of the amplified product ranged betw215
to 278 bp and indicated infection with low risk ahigh risk HPV. Out of 30 cases of inverted papilis HPV
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positivity was seen in 4 (13.33%) cases, 3 out @) exophyticpapillomas tested positive for HRMt of 9
sguamous cell carcinomas HPV positivity was seeh(2.2%) cases.

Table 10:Relationship of different HPV strains withsquamous cell carcinoma and histologic sub type$ sinonasalpapillomas

Squamous Cell Carcinoma| Inverted Papilloma | Exophytic Papilloma
HPV Type (N=2) (N=4) (N=3) pvalue
HPV 6 0 1 (25%) 2 (66.67%)
HPV 11 0 2 (50%) 0 p<0.001
HPV 6/11 0 1 (25%) 1 (33.3%)
HPV 16 1 (50%) 0 0 (chi-square test
HPV 1¢& 0 0 0
HPV 16/18 1 (50%) 0 0

Overall, HPV-6 was detected in 5 cases (13.88%8imdnasalpapillomas (3 exophyticpapillomas and\&ried

papillomas) and HPV-11 was detected in 4 casesl{%) sinonasalpapillomas (3 inverted papillomad &n
exophytic papilloma) whereas, none of 9 cases vasus cell carcinomas showed positivity for HP\orG1PV-

11. HPV-16 positivity was seen in 22.22% (2 cases) HPV-18 in 11.11% (1 case) of squamous cellicantas.
None of 36 sinonasalpapillomas showed positivityH®V -16 or -18.

25%
20%
159 ¥ SQUAMOUS CELL
CARCINOMA N=9
0, -
10% = SINONASAL
5o - PAPILLOMA N=36
0% -
HPV6 HPV11 HPV16 HPV 18

Fig. 2: Relationship of HPV strains with sinonasalppillomas and squamous cell carcinomas

Fig 2A and Fig 2B showing gross and microscopy ofasal polyp
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Fig 4Aand 4B showing gross and microscopy of squaras cell carcinoma of maxillary sinus
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Fig 5 showing sinonasal adenocarcinoma

DISCUSSION

Histopathological examination of sinonasalpolypbideasses show a spectrum of lesions ranging from- no
neoplastic ones to neoplastic tumours includingigrermnd malignant neoplasms. The present histofmajival
study included 181 non-neoplastic and neoplastiofe of nasal cavity and paranasal sinuses .@étlesions, 114
were non-neoplastic and 67 were neoplastic formimgtio of non-neoplastic to neoplastic lesiond.8sl. Out of
67 neoplastic lesions, 46 were benign and 21 weakgnant forming a ratio of benign neoplastic toligraant
lesions as 2.2:1. Among non neoplastic lesions|naslgp was most common lesion forming 107 casdse T
incidence of nasal polyps in our study is 93.85%albfthe non-neoplastic lesions of nasal cavity apadanasal
sinuses; 85 (74.6%) being inflammatory nasal polgpd 22 (19.3%) being allergic polyps. As compatiedhe
observation by Tondon et al 1971 (23) i.e. 64% Anpli et al 1997 (3) i.e. 62.85%, the incidencenafal polyps
is slightly higher in our study. Zafar et al 200Bghd Modh et al 2013[24]reported an incidence 08% and
83.64% in their respective studies. These obsenmvatare comparable with our results. More than 5@ %@ur non-
neoplastic cases were in the 2nd and 3rd decalife @fhich is comparable with study of Ghosh arnthBacharya
1966[25] and there was male predominance sindlather studies conducted by Zafar et al 2008[&]@hosh and
Bhattacharya 1966[25]. In our study of 67 neoptagt were benign (68.65%) and 21 were malignant3¢a)
Tondon et al 1971 [23] observed 74.6% of benigriotes as compared to malignant lesions. Modh et al
[24]observed that benign lesions (69.23%) predotath@ver malignant lesions (30.77%) in their stutlyus our
study matches with the above mentioned studies.

Papillomas in the nose and paranasal sinuses ategldb be commonly occurring benign epithelialptesm[3].
We had 36 cases of papillomas forming 19.88% ofhalllesions of nose and paranasal sinuses whgimitar to
results of other studies. In our study invertedilf@apa (65.20%) formed the commonest lesion amoegidn
neoplastic lesions. Panchal et al 2005[26] alssepked inverted papilloma as the commonest benggplasm
(80%) in their study which is consistent with odrservation. In our study maximum number of cases se®n in
the 3rd decade (10 cases) & 5th decade (9 cas¢i$).dBhosh and Bhattacharya 1966[25] also obskttie peak
incidence in 3rd decade However, Robin et al 197Pfad observed peak incidence in 2nd decade wherea
Panchal et al 2005[26]observed peak age incidendthiand 5th decade of life. So it appears thaatfe incidence
of inverted paplloma is widely variable In the pesstudy, there were 22 males and 14 females figrmisex ratio
of 1.57:1. Buchanan &Slavin1972[28] and Bielamowatzal 1993[29]also observed male preponderandbein
respective studies.
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Hemangioma formed the second most common benigplas@ lesion in present study constituting 15.2d8es
of all benign neoplastic lesions. Ghosh & Bhattaghd 966[25], Tondon et al 1971[23] and Modh e2@13[24]
had found the incidence of hemangioma to be 798%.8nd 4.32% respectively, which is close to dudy

The malignant polypoid tumours of nose and nasalsss constitute an important and a varied growquirstudy
squamous cell carcinoma was the most common mal@ynancountered constituting 42.90% of all malignha
neoplasms.The incidence of squmous cell carcinoms 36.60% , 48.99% and 72.70% in studies reygdyti
conducted by Panchal et al 2005[2@njali et al 1997[3] and Ghosh & Bhattacharya 8@5]In our study
maximum cases were seen {fidhd 7'decade. Acheson et al 1970[30] and Sagar et al[20]i8so observed peak
incidence in 5 to 7" decade of life which matches with our observations

HPV types 6, 11, 16 and 18 were initially idemtifiin genital tract lesions. These same HPV tymas tbeen
identified in upper respiratory tract lesions, mostably in respiratory papillomas (HPV 6 and 12])[3

To determine the role of human papillomavirus vi(H®V) in the aetiology of sinonasalpapillomas agdamous
cell carcinomas, 30 inverted papillomas, 6 exompgpillomas and 9 squamous cell carcinomas wenaiexa for
presence of HPV DNA by polymerase chain reactiocBRPThe genetic studies were performed on the fliinma
fixed, paraffirembedded material.

In the present study out of 30 inverted papillomad.3.33%) were found positive for presence of HRMereas
HPV positivity was observed in 3 (50%) exophyticilamas.Out of 9 squamous cell carcinomas HPV posit
was observed in 2 (22.2%) cases.

Out of 2 Squamous cell carcinomas positive for HPY50%) was found to be positive for HPV 16 an@0%) for
both HPV 16 and 18. Out of 4 HPV positive inverfghillomas, 1 (25%) was positive for HPV 6, 2 (50fd)
HPV11 and 1 (25%) for both HPV 6 and 11. Out of BVHpositive exophyticpapillomas, 2 (66.67%) wersipee
for HPV 6 and 1 (33.33%) for both HPV 6 and 11.

From our study we observed an overall HPV 6 pasjtiin 5 (13.88%) and HPV 11 positivity in 4 (11%])
sinonasalpapillomas. None of 9 cases of squamdlsaceinomas showed positivity for HPV 6 or HPV.11

HPV 16 positivity was seen in 2 (22.22%) and HPVil& (11.11%) of squamous cell carcinomas. Non86of
sinonasalpapillomas showed positivity for HPV 16L8r

Weber et al 1988[16] observed HPV 6 and 11 in 284) of 21 inverted papillomas by ISH. The authalso
concluded that one case revealed transition fromillpma to carcinoma in situ to invasive, modenatel
differentiated squamous cell carcinoma. Furuta ¥ d990[33]had observed HPV 16 and HPV 18 in £84%0%)
of inverted papilloma and in one case (2.5%) ofasgous cell carcinoma respectively. Also HPV 16 adetected
in 2 of 7 cases in which IP was associated with SCC

Brandweinet al 1989[34]detected HPV 6 and HPV 14 from 7 examined cases of inverted papilloma&d)/1

Kashima et al 1992[8] observed HPV in 7 (24%) ofird8erted papillomas, 4 (15%) of 24 squamous papidl and
1 (4.16%) of 24 squamous cell carcinomas. Of tHdBY¥ 6 was identified in 5 specimens (3 exophytid &
inverted papillomas), HPV 11 in 6 specimens (1 é&ybip and 5 inverted papillomas) and HPV 18 in 12df
squamous cell carcinomas. HPV 16 was not identifiezhy of the specimens.

Furuta et al 1993[35] determined the prevalencdPY types 16 and 18 in 60 cases of carcinoma grisom the
nasal cavities (NC) and paranasal sinuses (PNS)shng the polymerase chain reaction (PCR). HPV rid 8
were detected in 7 of the 49 cases (14%) of squamellicarcinoma. In the other histologic typesafcinoma (n =
11), neither HPV 16 nor HPV 18 was detected. Theselts are in accordance with our observations.

Tang et al 1994 [32]detected HPV 6/11 in six ofeseexophyticpapillomas (86%) but there was no exddeof
HPV in 26 cases of inverted papillomas.
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Buchwald et al 1995[21] found HPV in 6% of 52 inwest papillomas and 69% of 16 exophyticpapillomagctviare
similar to our observations. HPV 6/11 was idendifi@ all of these HPV positive cases. In SCC’s, HR¥s
detected in 2 (1 HPV 6/11 and 1 HPV 18).

Kraft et al 2001[36] detected HPV in 60% of exoptyéapillomas and 3% of 29 inverted papillomas. émtigular
HPV -11 was found in 3 lesions (2 exophyticpapillmnl inverted papilloma) (8%) and HPV 6b was detbm
one lesion 1 exophytic papilloma (3%). No HPV watedted in any of four carcinomas.

CONCLUSION

Categorizing the sinonasal lesions according ttop#thological features into various types helpgouknow the
clinical presentation, clinical outcome and progea¥ the disease. Also low risk HPV types 6 andshbw an
association with sinonasalpapillomas and oncogdRi¢ types 16 and 18 with squamous cell carcinomas
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