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Abstract

Background: Lesions of the nasal cavity and paranasal sinuses (PNS) encompass a broad spectrum of
pathological entities ranging from non-neoplastic inflammatory conditions to benign and malignant
neoplasms. Despite their anatomical proximity, the diversity in tissue types and exposures contributes
to the wide histological variation. Histopathological examination remains the definitive method for
diagnosis. To evaluate the histopathological spectrum of lesions in the nasal cavity and paranasal
sinuses, determine the incidence of various neoplastic and non-neoplastic conditions, and compare
findings with those reported in previous studies.

Materials and methods: A retrospective study was conducted on 727 cases received in the
Department of Pathology, SBKS MI & RC, Sumandeep Vidyapeeth, Vadodara, between August 2018
and August 2021. Specimens were subjected to gross and microscopic evaluation using hematoxylin
and eosin staining. Special stains were applied as required. Lesions were categorized as non-
neoplastic, benign neoplastic, premalignant, or malignant based on histopathological features and
classified according to the WHO classification system.

Results: Out of 727 cases, 649 (89.27%) were non-neoplastic, and 78 (10.73%) were neoplastic.
Among neoplastic lesions, benign lesions (n=40; 5.5%) were more common than malignant (n=28;
3.86%). The most frequently encountered non-neoplastic lesion was inflammatory nasal polyp.
Among malignant tumors, squamous cell carcinoma and nasopharyngeal carcinoma were the
predominant types. A male preponderance was observed, with the highest incidence in the second and
sixth decades of life.

Conclusion: Non-neoplastic lesions form the majority of sinonasal lesions; however, early diagnosis
of neoplastic lesions - especially malignant - remains critical due to their potential morbidity.
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Histopathological examination continues to be the gold standard in accurately diagnosing these

diverse lesions.
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Introduction

The nasal cavity and paranasal sinuses (PNS)
together constitute a complex anatomical and
functional unit responsible for humidifying and
filtering inhaled air, olfaction, and resonance of
voice. These regions are lined by specialized
epithelium and are exposed to a variety of
environmental irritants, infectious agents, and
allergens, making them susceptible to a wide
array of pathological conditions [1]. Although
occupying a relatively small anatomical space,
the sinonasal tract gives rise to a diverse range of
lesions, including inflammatory  polyps,
granulomatous diseases, benign tumors, and a
variety of malignant neoplasms. Clinical
presentations such as nasal obstruction, epistaxis,
nasal discharge, or facial swelling often overlap,

making  definitive  diagnosis  reliant  on
histopathological examination [2, 3]. Non-
neoplastic  lesions are more commonly

encountered in clinical practice and may mimic
neoplastic  processes both clinically and
radiologically. Conversely, benign neoplasms
like inverted papillomas and angiofibromas can
recur or transform malignantly if inadequately
treated. Malignant tumors, although relatively
rare, often present late and are associated with
significant morbidity [4]. Given the varied
histopathological patterns  and  clinical
implications, the accurate diagnosis and
classification of sinonasal lesions is imperative.
This study was undertaken to evaluate the
histopathological spectrum of nasal cavity and
PNS lesions, correlate them with demographic
and clinical data, and compare the findings with
existing literature.

Materials and Methods

SBKS MI & RC, Sumandeep Vidyapeeth,
Vadodara, between August 2018 and August
2021 with analyses of nasal cavity and paranasal
sinus (PNS) lesions. Ethical clearance was
obtained prior to the commencement of the
study. All biopsy and resection specimens from
the nasal cavity and PNS received during the
study period. All biopsy and resection specimens
which were inadequately preserved and Non-
diagnostic or inconclusive histological material
were excluded from the study. A total of 727
cases were included. All specimens were fixed in
10% neutral buffered formalin.  Gross
examination was followed by routine tissue
processing, paraffin embedding, sectioning at 4—
5 pum thickness, and staining with hematoxylin
and eosin (H&E). Special stains, such as Periodic
Acid-Schiff (PAS) and Ziehl-Neelsen (ZN), were
employed as necessary. Lesions were classified
into non-neoplastic and neoplastic categories,
with further subclassification into inflammatory,
benign, premalignant, and malignant groups.
Tumors were classified according to the World
Health  Organization (WHO) histological
classification of tumors of the nasal cavity and
paranasal sinuses. Demographic data including
age, sex, and clinical presentation were recorded.
The incidence of various lesion types and their
histomorphological patterns were analyzed and
compared with findings from previous studies.

Results

A retrospective study was conducted on 727
cases received in the Department of Pathology,

This study included a total of 727 cases of
lesions originating from the nasal cavity and
paranasal sinuses (PNS), received over a two-
year period between August 2018 and August
2021 at the Department of Pathology, B.J.
Medical College, Ahmedabad. The cases were
evaluated histopathologically and categorized
into non-neoplastic and neoplastic lesions (Table
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— 1). Of the total cases, non-neoplastic lesions
were predominant, accounting for 649 cases
(89.27%), while neoplastic lesions constituted 78
cases (10.73%). Among the neoplastic lesions,
benign tumors comprised 40 cases (5.5%),
premalignant/suspicious  lesions 10  cases
(1.37%), and malignant tumors 28 cases (3.86%).
A marked male predominance was observed,
with 496 (68.23%) males and 231 (31.77%)
females, giving a male-to-female ratio of
approximately 2.1:1 (Table - 2). The age
distribution ranged from 1 year to 85 years. Non-
neoplastic lesions were commonly observed in
the second (11-20 years) and fourth (31-40
years) decades, while malignant lesions were
more frequently diagnosed in the sixth and
seventh  decades. The most frequently
encountered  non-neoplastic ~ lesion  was
inflammatory nasal polyp, seen in a majority of
cases. These lesions were characterized
microscopically by a loose myxoid stroma
infiltrated with lymphocytes, plasma cells,
eosinophils, and neutrophils, lined by respiratory
epithelium. Other non-neoplastic conditions
included granulomatous lesions such as
rhinoscleroma, sarcoidosis, and tuberculosis, as
well as fungal infections like mucormycosis and
aspergillosis. Fungal sinusitis cases were
confirmed by identification of broad aseptate or
septate fungal hyphae on special stains
(PAS/GMS). Among the benign neoplastic
lesions, the most common entities were inverted
papilloma and nasopharyngeal angiofibroma.
Inverted papillomas were seen predominantly in
males and displayed histological features of
invaginating nests of respiratory or squamous
epithelium  with  underlying  inflammation.
Nasopharyngeal angiofibroma was exclusively
seen in adolescent males and showed a vascular
stroma composed of dilated vessels and fibrous
tissue. Of the 28 malignant tumors, squamous
cell carcinoma (SCC) was the most frequently
diagnosed, comprising the majority of cases.
SCCs typically presented as fungating masses
with histology revealing sheets and nests of
atypical squamous cells, keratin pearls, and high
mitotic activity. Nasopharyngeal carcinoma
(NPC) was the second most common

malignancy, seen in both keratinizing and non-
keratinizing forms. Olfactory neuroblastoma,
adenoid cystic carcinoma, rhabdomyosarcoma,
and NUT carcinoma were among the rarer
malignancies identified. NPCs often presented
with cervical lymphadenopathy and were
histologically associated with a lymphoid-rich
background (Table — 3). Site-wise, the nasal
cavity was the most commonly involved
anatomical region across all types of lesions
(Table — 4). Extension into the paranasal sinuses,
particularly the maxillary sinus, was observed in
several neoplastic and fungal cases (Figure - 1,
2, 3, 4, 5). In conclusion, inflammatory polyps
represented the most frequent lesion in the
sinonasal tract, while squamous cell carcinoma

was the predominant malignancy. Benign
neoplasms  outnumbered malignant  ones,
emphasizing the need for careful

histopathological evaluation in all excised lesions
to guide appropriate management.

Table - 1: Incidence of Neoplastic and Non-
Neoplastic Lesions.

Type No.
Neoplastic Lesions- Malignant 28 (3.86%)
Premaignant/ Suspicious Lesions | 10 (1.37%)
Neoplastic Lesions- Benign 40 (5.5%)
Non-Neoplastic Lesions- | 649
Inflammatory (89.27%)
Total 727

Figure - 1: H & E stained (10X view): Loose
myxoid stroma infiltrated with lymphocytes,
plasma cell, mast cell, neutrophils and
eosinophils covered by respiratory epithelium -
Inflammatory polyp
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Table - 2: Sex Wise Distribution of Lesions Of Nasal Cavity and

Paranasal Sinuses And Its

Percentage.

Nature of Lesions Male % Female % Total
Inflammatory 434 59.7 215 29.57 649

Benign 33 4.54 7 0.96 40
Premalignat 7 0.96 3 0.41 10

Malignat 22 3.03 6 0.83 28

Total 496 68.23 231 31.77 727

Table - 3: Site Wise Distribution of Neoplastic Figure - 3: H & E stained (10X view):

and Non-Neoplastic Lesion.

Site No.

Nasal Cavity 719 (98.9 %)
Paranasal Sinuses 04 (0.55%)
Nasopharynx 04 (0.55%)
Total 727

Table - 4: Morphological Classification of
Inflammatory Lesions Of Nasal Cavity And
Paranasal Sinuses.

Morphological Type Total | Percentage
Cases
Abscess 3 0.46
Non - Specific | 50 7.7
Inflammation
Fungal Inflammation 517 79.6
TB Inflammation 3 0.46
Polyp 71 10.94
Chronic Sinusitis 1 0.15
Rhinolith 1 0.15
Rhinoscleroma 1 0.15
Rhinosclerosis 1 0.15
Adenoids 1 0.15

Figure - 2: H & E stained (10X view): Plenty of
broad ribbon like, non-septate fungal hyphae
with wide angle branching and spores-
Mucormycosis.

S

Invaginating nests covered by non-keratinizing
squamous epithelium underneath abundant and

edematous connective tissue contains
macrophages  and  neutrophils-  Inverted

Papilloma.

Figure - 4: H & E stained (10X view): Flexner-
Winter  Steiner Rosettes- Tumor  cells
surrounding  true  lumen - Olfactory
Neuroblastoma.
,, i

Discussion

The nasal cavity and paranasal sinuses (PNS)
present a diverse array of lesions, ranging from
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simple inflammatory polyps to aggressive
malignancies. Although these structures occupy a
relatively small anatomical area, the histological
spectrum of their lesions is remarkably broad due
to the variety of epithelial and mesenchymal
elements present and their exposure to
environmental agents. In the present study
comprising 727 cases over a two-year period,
non-neoplastic lesions accounted for the majority
(89.27%), with neoplastic lesions constituting
only 10.73%. This finding aligns with earlier
studies by Dasgupta, et al. [1] and Vaidya, et al.
[2], which also reported a higher incidence of
non-neoplastic lesions in sinonasal pathology.
Among non-neoplastic lesions, inflammatory
polyps were the most common, which is
consistent with other reports in the literature [3,
4].

Figure - 5: H & E stained (40X view) primitive
round to spindle cells, with scant cytoplasm and

hyperchromatic nuclei, scattered
rhabdomyoblasts with brightly eosinophilic
eccentric cytoplasm- Embryonal

The male predominance in our study (male to
female ratio ~2.1:1) is corroborated by similar
observations by Deka, et al. [5] and Shaheen, et
al. [6], who reported male predominance in both
non-neoplastic and neoplastic conditions. This
could be attributed to higher exposure of males

to environmental irritants and occupational
hazards. Fungal sinusitis represented a
significant portion of the non-neoplastic
spectrum, especially in immunocompromized

individuals. Mucormycosis and aspergillosis
were the most frequent fungal pathogens. The
rise in mucormycosis cases during the COVID-
19 pandemic has been highlighted in recent
studies [7, 8], where poorly controlled diabetes
and corticosteroid use were implicated as
contributing factors. Histopathologically,
mucormycosis showed broad, non-septate
hyphae, while aspergillosis displayed septate
hyphae with dichotomous branching, findings
consistent with descriptions by Chandler, et al.
[9]. Among benign neoplastic lesions, inverted
papilloma was the most common. It is well
recognized for its tendency for recurrence and
potential for malignant transformation [10, 11].
Histologically, inverted papillomas show
characteristic epithelial invaginations into the
stroma, which can be misinterpreted as
malignancy  unless  properly  evaluated.
Nasopharyngeal angiofibroma, although rare,
was exclusively observed in adolescent males, a
demographic  feature  well-documented in
literature [12, 13]. The malignant neoplasms
constituted 3.86% of the total cases. Squamous
cell carcinoma (SCC) was the predominant
malignancy, consistent with earlier studies [14,
15]. SCC typically arises from areas of squamous
metaplasia and shows Keratinization and
intercellular bridges histologically. Occupational
exposure to wood and leather dust, smoking, and
chronic inflammation have been implicated in
SCC etiology [16]. Nasopharyngeal carcinoma
(NPC) was the second most frequent malignancy.
Studies from Southeast Asia, including India,
report higher prevalence of NPC compared to
Western populations [17]. EBV (Epstein-Barr
Virus) is a key etiological factor in non-
keratinizing and undifferentiated NPCs [18].
Histological subtypes in our study corresponded
with the WHO classification, including Regaud
and Schmincke patterns, as described by
Shanmugaratnam, et al. [19]. Olfactory
neuroblastoma or esthesioneuroblastoma, though
rare, was also identified in our study. These
tumors are neuroectodermal in origin and have
distinct histological features such as Homer
Wright rosettes. Their diagnosis often requires
immunohistochemical confirmation [20].
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Similarly, adenoid cystic carcinoma, identified in
a few cases, demonstrated the classical
cribriform pattern described by Spiro, et al. [21].
Another noteworthy finding was the presence of
NUT carcinoma, a rare and aggressive midline
carcinoma defined by NUTM1 gene
rearrangement. These tumors are often
misdiagnosed due to their undifferentiated
morphology and require molecular diagnostics
for confirmation [22]. The age distribution
showed inflammatory lesions to be more
common in younger individuals, while malignant
tumors were more prevalent in older age groups,
echoing observations by Bhargava, et al. [23].
This reflects the chronic nature and cumulative
risk associated with neoplastic transformation
over time. Regarding fungal infections in our
study,the results can be compared to Vartak, et
al. [24]. (Table — 5) While histopathology
remains the cornerstone of diagnosis in sinonasal
pathology, the absence of ancillary technigues
such as immunohistochemistry (IHC) and
cytogenetics in our study is a limitation. IHC, in
particular, is critical for the accurate
classification of poorly differentiated tumors and
lymphomas, and for confirming rare entities such
as olfactory neuroblastoma or NUT carcinoma.
Our study reinforces the importance of prompt
biopsy and histopathological evaluation in all
persistent or atypical nasal lesions. A large
proportion of neoplastic lesions, particularly
malignancies, were diagnosed at an advanced
stage, underscoring the need for increased
clinical vigilance and early referral for
histological assessment.

Table - 5: Comparison of various Fungal
Inflammation.

Conclusion

The present study provides a comprehensive
overview of the histopathological spectrum of
lesions in the nasal cavity and paranasal sinuses.
Non-neoplastic lesions, particularly
inflammatory nasal polyps, were found to be the
most prevalent, followed by a smaller but
significant proportion of neoplastic lesions.
Among neoplasms, benign tumors outnumbered
malignant ones, with inverted papilloma and
nasopharyngeal angiofibroma being the most

frequently  encountered  benign  tumors.
Squamous cell carcinoma emerged as the
predominant malignant neoplasm.

Histopathological examination continues to be
the cornerstone for definitive diagnosis, given the
overlapping clinical presentations of various
sinonasal lesions. The use of special stains and,
where possible, immunohistochemistry can aid in
confirming unusual or rare pathologies. Early
diagnosis and differentiation between benign and
malignant processes are essential to guide
appropriate clinical management and improve
patient outcomes. Our findings underscore the
importance of including histological evaluation
in all cases of persistent or suspicious nasal
symptoms, regardless of clinical or radiological
impressions.  Further  studies incorporating
molecular and immunohistochemical techniques
would enhance diagnostic accuracy and facilitate
a better understanding of rare sinonasal tumors.
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