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Abstract 
Inflammatory and nasal-sinus tumor pathology is a field of great interest in rhinology worldwide. The aim of the paper is to determine the 
prevalence of nasal and nasal-sinus inflammatory diseases, as well as nasal and nasosinusal rhinosinusitis tumors, in association or not 
with inflammatory diseases, using histopathological (HP) examination. It is also desired to identify the association of chronic inflammatory 
pathology with the tumor one, considering inflammation and immunodeficiency as local susceptibility factors. A retrospective study was 
performed on a group of 254 patients hospitalized between 2018–2019 in Department of Otorhinolaryngology, Emergency County Hospital, 
Târgu Mureş, Romania. Based on the clinical and HP examination, the distribution by inflammatory pathologies was made as follows: 175 
nasal polyposis, 108 chronic rhinitis, 39 sinusitis – strictly affecting the sinus and 28 chronic polyposis rhinosinusitis – nasal and sinus 
association. Considering the evaluation of the incidence of benign tumor pathology, the following were found: out of the total examined 
cases, 4% squamous papilloma, 4% exophytic papilloma, 44% Schneiderian papilloma, 4% benign fibrous histiocytoma, 18% hemangioma, 
4% hamartoma, and 4% osteoma were identified. The incidence of malignant tumors is 26% squamous cell carcinoma, 12% intestinal 
adenocarcinoma, 2% nonintestinal type adenocarcinoma, 2% large B-cell lymphoma, 2% plasma cell, 2% olfactory neuroblastoma, 7% 
malignant melanoma, 16% basal cell carcinoma. The paper draws attention to the increased incidence of tumor and inflammatory pathology 
both individually and in combination, considering the involvement of the clinical correlation with the HP result completed, if necessary, with 
immunohistochemical examinations, for a precise diagnosis. 
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 Introduction 
Inflammatory nasal and nasal-sinus tumor pathology 

is a field of great interest in rhinology worldwide, due  
to its increased frequency, as well as due to the many 
aspects related to their etiology, contradictory clinical 
manifestations, and the multitude of therapeutic options. 

The pathogenesis of chronic type rhinosinusal 
inflammatory diseases remains unclear, being much 
investigated. It is considered that the nasal mucosa suffers 
due to inflammatory phenomena, a degeneration known 
as polyps. They represent a hypertrophy of the mucosa 
because of the inflammatory processes [1]. The literature 
talks about the fact that these formations are produced by 
infectious processes, and vascular changes as local disorders 
of the immunity of the nasal mucosa. There are also 
coincidences that include allergenic factors as the cause 
of nasal polyposis, which are of particular interest as a 
constitutional factor in their genesis. There are studies  
in the literature that demonstrate the link between nasal 
polyposis and allergic diseases, analyzing different 
parameters of humoral and cellular immunity. An 
impairment of cellular immunity has been shown in the 

literature in patients with chronic polyposis rhinosinusitis 
[2]. 

An atypical form of chronic rhinosinusitis (CRS) is 
the allergic-fungal forms, characterized by the presence of 
eosinophils associated with fungal appearance, present in 
the paranasal sinuses, with or without mucosal infiltration. 
This condition also raises controversies about definition 
and etiopathogenesis. The diagnosis of this type of rhino-
sinusitis involves an interdisciplinary approach, including 
imaging, histopathology, mycology and immunological 
investigations, and there are controversies in the literature 
regarding their pathogenesis, diagnosis and treatment [3, 4]. 

Pediatric CRS is a common disorder that carries 
significant morbidity. The diagnosis requires sinus symptoms 
that persist despite standard medical therapy greater than 
three months. Viral infections, allergies, and anatomic 
differences in children lead to chronic obstruction of the 
ostiomeatal complex [5]. 

Regarding tumors, the nasal-sinus region is much less 
often involved. There are various histological forms of 
tumors and the issue of their management is raised by  
the proximity of the orbit and the intracranial cavities. 
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Histopathological (HP) examinations are the most important 
elements in the diagnosis of tumors, they are completed 
where appropriate with immunohistochemical (IHC) 
examinations complement the HP results. 

Benign tumors include more frequently of epithelial 
tumors than inverted papilloma, and rarer of epithelial 
respiratory tumors such as hamartoma, epithelial respiratory 
adenomatoid tumor, and seromucinous hamartoma. 

Regarding zonal involvement, the literature shows 
that all areas of the nasal cavity and paranasal sinuses 
may be affected, but the lateral nasal wall, maxillary  
and ethmoidal sinuses are the most commonly involved. 
The frontal sinus and sphenoid are much less frequently 
the starting point, which is why they sometimes remain 
unknown [6]. The nasal tumors have an important role  
in sleep pathology together with other inflammatory 
pathology, as the tonsils hypertrophy [7]. 

Squamous cell carcinoma (SCC) is the most common 
form of malignancy, with a variation for each tumor type. 
Classical keratinizes and nonkeratinized, but with different 
variations, more frequently with fusiform cells or sarcomatous 
and lymphoepithelial. Other epithelial tumors include 
adenocarcinomas, olfactory neuroblastoma, melanomas, 
cystic adenoid carcinoma, sarcomas, chondrosarcomas, 
rhabdomyosarcomas, hemoproliferative tumors, and 
lymphomas. Rare are malignant tumors of the soft tissue, 
rhabdomyosarcomas, phenotypical sarcomas, and angio-
sarcomas [8, 9]. There are special types of soft tissue 
tumors, borderline tumors, or tumors with reduced malignant 
potential, which develop, in this region, in special nasal 
glomangiopericytoma, individual fibrous tumors, and 
tumors with a very high local invasion and high risk of 
recurrence. 

Aim 

The aim of the paper is to determine the prevalence 
of nasal and nasal-sinus inflammatory diseases, as well 
as nasal and nasosinusal tumors, in association or not 
with inflammatory diseases, using HP examination. The 
IHC examination performed for the purpose of a definite 
diagnosis, came to complete the retrospective study 
performed. This was an exclusion criterion from the study, 
not being its main object. It is also desired to identify  
the association of chronic inflammatory pathology with 
the tumor one, considering inflammation and immuno-
deficiency as local susceptibility factors. 

 Patients, Materials and Methods 
A retrospective study was performed on a group of 

254 patients hospitalized between January 1, 2018 until 
December 31, 2019 in the Ear, Nose and Throat (ENT) 
Clinic, University Emergency County Hospital, Târgu 
Mureş, Romania. The inclusion criteria were: patients 
who underwent surgical procedures, subsequently HP 
analyzed, patients with rhinosinusal pathology, patients 
diagnosed with chronic polyposis inflammation of the 
rhinosinusal region, benign and malignant tumors. 

In order to obtain fragments for HP analysis, patients 
underwent incisional or excisional biopsy. The written 
consent of the patient was obtained to perform the biopsy. 
For the performance of the statistics, the anonymous data 
of the patients were used, being fully respected the 
personal data. 

Tissue samples were analyzed macroscopically, were 
processed and microscopically visualized, stages completed 
or not by complementary investigation, as appropriate. 
Hematoxylin–Eosin (HE) staining was used for histological 
examination of the samples. 

Statistical evaluation of the data was performed on a 
group of 254 hospitalized patients with various nasal and 
nasal-sinus pathologies: chronic polyposis rhinitis, chronic 
polyposis sinusitis, chronic polyposis rhinosinusitis, and 
nasal tumor pathology, such as squamous papilloma, 
exophytic papilloma, Schneiderian papilloma, histiocytoma, 
hemangioma, hamartoma, osteoma, SCC, intestinal adeno-
carcinoma, basal cell carcinoma (BCC), nonintestinal type 
adenocarcinoma, large B-cell lymphoma, plasmacytoma, 
olfactory neuroblastoma, malignant melanoma. After the 
analysis of the demographic parameters of the lesion 
diagnosis, the IHC analyzes were performed. 

For the study realization and cases analyzes was 
obtained the approval of the Ethics Commission of the 
University Emergency County Hospital of Târgu Mureş. 
All data collected were statistically analyzed using 
Statistical Package for the Social Sciences (SPSS) ver. 
24, for qualitative data description or percentage for 
quantitative evaluation and standard deviation. 

 Results 
Out of the total number (254) of cases, the distribution 

by age group was performed as follows: 10 (4%) patients 
less than 20 years, 23 (9%) patients between 20–29 years, 
31 (12%) patients between 30–39 years, 53 (21%) patients 
between 40–49 years, 53 (21%) patients between 50–59 
years, 56 (22%) patients between 60–69 years and 28 (11%) 
patients over 70 years. 

The distribution by gender was made as follows: 92 
(36.22%) female patients and 162 (63.78%) male patients. 

Based on the clinical and HP examination, the 
distribution by inflammatory pathologies was made as 
follows: 175 patients with chronic polyposis inflammatory 
pathologies not associated with tumors, of which 108 
(62%) patients with chronic polyposis rhinitis, 39 (22%) 
patients with chronic polyposis sinusitis – strictly affecting 
the sinus and 28 (16%) patients with CRS with polyps – 
nasal and sinus association (Figure 1). 

 
Figure 1 – Incidence of nasal and nasal sinus 
inflammatory pathology. 

From total of 254 patients, to 175 inflammatory 
pathology was highlighted. The incidence of nasal and 
sinus tumor pathology being highlighted in 79 patients. 

Benign nasal and sinus tumors occur in 64 (82%) 
patients and malignant tumors in 15 (18%) patients. 
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Considering the evaluation of the incidence of benign 
tumor pathology, the following were found: out of the 
total examined cases, three (4%) patients with squamous 
papilloma, three (4%) patients with exophytic papilloma, 
35 (44%) patients with Schneiderian papilloma, three (4%) 
patients with benign fibrous histiocytoma, 14 (18%) patients 
with hemangioma, three (4%) patients with hamartoma, 
and three (4%) patients with osteoma were identified. The 
difference was in various other types of benign tumors 
(Figure 2). 

 
Figure 2 – Incidence of benign tumors with nasal and 
rhinosinusal localization. 

Out of a total of 15 patients with malignancies identified 
over a period of one year, the incidence by tumors was as 
follows: six (7%) patients with SCC, three (4%) patients 
with intestinal adenocarcinoma, one patient (1%) non-
intestinal type adenocarcinoma, two (2%) patients with 
olfactory neuroblastoma, and three (4%) patients BCC 
with localization at the level of the nasal pyramid not 
being the object of our study, being still highlighted in 
the general statistics (Figure 3). 

Inflammatory pathologies associated with different 
tumor types have been identified, as follows: chronic 
rhinosinusitis with nasal polyps (CRSwNP) associated 
with hamartoma tumors 40% and 60% association with 

Schneiderian papilloma, chronic polyposis sinusitis associated 
with tumor pathology – 33% with osteoma, 34% with 
intestinal type adenocarcinoma, 33% with ameloblastoma 
(Figures 4–7). 

 
Figure 3 – Incidence of malignant tumor type diseases. 

Microscopic examination of the samples taken from 
the formations considered to be of the inflammatory type, 
described the presence or absence of eosinophilic infiltrate, 
Charcot–Leyden crystals and the specific appearance of 
fungus ball in various pathologies, as follows: in chronic 
polyposis, microscopic polyposis, abundant eosinophilic 
infiltrate was described in 62.96% of cases, 13.23% of 
which also associated the presence of Charcot–Leyden 
crystals. Fungus ball has been described in 23.81% of 
cases, more frequently that the literature describe. 

Out of the total cases, the patients diagnosed as 
CRSwNP, out of the total cases, 60.71% have eosinophils 
on microscopic examination, and 10.71% present Charcot–
Leyden crystals, in one case the specific appearance of 
fungus ball is highlighted. In chronic polyposis sinusitis, 
in 41.03% were described eosinophilic infiltrate, 7.69% 
is associated with Charcot–Leyden crystals. Statistics show 
as a conclusion the description of eosinophilic infiltrate 
in 101 cases out of 175 evaluated. 

 

 
Figure 4 – Histopathological aspects of chronic 
inflammatory polyps – polypoid converted by respiratory 
epithelium, with pronounced edema in chorion, with 
polymorphic inflammatory infiltrate and numerous vessels, 
without presence of seromucinous acids. On the surface 
there are fragments of eosinophilic mucinous material. 
Hematoxylin–Eosin staining, ×40. 

Figure 5 – Histopathological aspects of inverted 
Schneiderian papilloma, tumor with papillary architecture, 
converted by squamous epithelium, with endophytic 
growth. Hematoxylin–Eosin staining, ×40. 
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Figure 6 – Histopathological aspects of seromucinous 
hamartoma – fragment of mucosa with polypoid appearance, 
converted by respiratory epithelium, underlying with 
edematous chorion with chronic inflammatory infiltrate 
and numerous small acinar structures with round lumen 
delimited by a single layer of epithelial cells, without 
cytonuclear atypia. Hematoxylin–Eosin staining, ×100. 

Figure 7 – Histopathological aspects of nasal intestinal 
adenocarcinoma, tumor with papillary architecture, with 
areas of ulceration and hemorrhage with exophilic growth, 
with conjunctival-vasculary axes converted by cylindrical 
stratified mucosecretory epithelium. Hematoxylin–Eosin 
staining, ×100. 

 
Regarding the location of malignant tumors, 36.36% 

comprise the nasal region, 9.1% the sphenoid region and 
9.1% in the ethmoidal region. Nasal sinus adenocarcinoma, 
identified predominantly in males, showed a dominant 
nasal and ethmoid sinus localization. 

For IHC analysis, the data related to antibodies, clones, 
dilution, the manufacturing company were applied according 
to the norms of the HP examination and represent a factor 
of interest of the present paper. 

However, we must point out that, in the examined 
group and evaluated clinical cases were identified the 
following: non-intestinal adenocarcinoma that in the IHC 
test was positive. Some antibodies like cytokeratin 7 (CK7), 
chromogranin A, synaptophysin, Melan A, S100 protein, 
SRY-box transcription factor 10 (Sox10), human melanoma 
black-45 (HMB-45), alpha-smooth muscle actin (α-SMA), 
Factor XIIIa, cluster of differentiation (CD)20, CD68, 
multiple myeloma oncogene 1 (MUM1), Ki67, from DAKO 
Company, were used in different dilutions (1:200, 1:100, 
1:50, and 1:6000). Standard positive controls were used 
throughout, with normal serum used as the negative control. 

 Discussions 
It is noteworthy that most of the patients, 158 out of 

254, are men aged between 40–69 years. The average  
age of patients is 51.26 years, with a standard deviation 
of 16.97, an age range of 3–89 years. The studied group 
follows a normal distribution and is heterogeneous in 
terms of diagnostic age. 

Studies in the field show similar results, both in terms 
of age and gender of patients. One explanation would be 
the fact that with age there is an immune vulnerability 
due to various comorbidities, and on the other hand there 
is a cumulative effect of inflammatory, infectious or non-
infectious phenomena over time. Regarding the gender 
difference, it is probably due to the high prevalence of 
smokers over female smokers [10]. 

The present study shows an increased number of nasal 
lesions, including the nasal wings, the nasal pyramid, and 

the nasal cavity itself, compared to the sinus or rhino-
sinusal association. BCC present located at the level of 
the nasal pyramid in proportion of 42.85% of the nasal 
pyramid, 28.57% of the nasal wings and 14.29% of the 
nasal vestibule was excluded from the final results, because 
only the nasal diseases were discussed and nasal-sinus 
involving the nostrils and adjacent sinus structures and do 
not include anything related to the structure of the nasal 
pyramid. 

The inflammatory phenomenon was more often 
diagnosed than the tumor one. Of the latter, 82% were 
benign lesions, 18% malignant tumors were identified. 

Regarding the inflammations of the nasal region and 
of the paranasal sinuses, they were represented in 62% by 
chronic polyposis rhinitis, 22% by chronic polyposis 
sinusitis and 16% by chronic polyposis rhinosinusitis. All 
have an increased prevalence in the population aged 40–
59 years. The pathogenesis of inflammatory pathology is 
related to several factors: genetic (which give background), 
infectious or non-infectious (exposure to various irritants). 
In this context, frequently discussed is CRS, which is a 
common condition that affects health and quality of life 
of patients. It is associated with inferior airway affections 
such as asthma, or sleep breathing disorders the involvement 
being controversial and much analyzed [7]. 

CRS is classified into two types: CRSwNP, and CRS 
without nasal polyps. The difference in the CRS endotype 
is based on the profile of inflammatory cytokines. In 
response to the aggression caused by inflammation, an 
increase in cellularity takes place locally, in order to 
remove harmful agents. In a study that investigated the 
HP profile of polyposis lesions, e.g., eosinophilic infiltrate 
was described in 80% of cases [11]. 

In our study, 55.19% of the lesions microscopically 
examined had described abundant eosinophilic infiltrate. 
Of these, one-fifth have associated Charcot–Leyden 
crystals, which are formed by the fusion of eosinophilic 
proteins. Four cases also described fungus ball. Another 
study showed in 86% prevalence of eosinophil cases [2]. 
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Importance should be given to the type of inflammatory 
infiltrate. There are studies that have determined a 
positive association between the size of the eosinophilic 
infiltrate and the clinical severity of the lesion. Moreover, 
Arslan et al. demonstrated, in their work, that 81.8% of 
patients who presented eosinophilic infiltrate had post-
operative recurrences, compared with 25% (who had an 
inflammatory infiltrate without eosinophils) [12]. 

The association of tumors of different types, benign 
or malignant with polyposis inflammatory phenomena 
highlighted in our study, corresponds to international 
multicenter studies, which show the high risk that nasal 
polyposis can play in triggering nasal and nasal-sinus 
malignancies [12, 13]. 

The definite tumor diagnosis is made following HP 
examination. Given the constitution of the nose and 
paranasal sinuses, it is understood that there is a variety 
of microscopic aspects, similar or not, to the tissue from 
which it develops, depending on the degree of differentiation 
of the lesion. From a HP point of view, in the tumor 
analysis, apart from the type of tissue, other parameters 
are followed, such as: invasion capacity of the tumor, 
constituent cells, their number, mitotic activity, different 
atypia, inflammatory infiltrate or associated vascularization. 
Lesions with a low degree of malignancy may have more 
numerous mitoses, which are limited to the lower third of 
the tissue, whose cells have different degrees of differentiation 
[6]. 

Associated investigations in both types of pathologies 
include computed tomography (CT), magnetic resonance 
imaging (MRI), which provides excellent data on bone 
structural details, and tumor consistency, tumor invasion 
in adjacent structures. Positron emission tomography (PET)–
CT is used where the tumor metastasizes to a nonspecific 
location relative to the primary tumor [6]. 

The role of all diagnostic methods, associated with each 
other, represent the elaboration of therapeutic behaviors 
that involve first of all the intranasal approach, with the 
preservation of the nasal anatomical structures and implicitly 
of the functionality of the nasal mucosa. In certain situations, 
related to the clinical, HP, and imaging aspects, the 
external surgical approach for benign and/or especially 
tumor resection is absolutely necessary. 

When talking about the location of malignant tumors, 
at the nasal and sinus level, the data of our study confirm, 
through the values obtained – 36.36% include the nasal 
region, 9.1% the sphenoid region, and 9.1% in the ethmoidal 
region, the statements of the literature [6, 14]. IHC 
analyzes are additional data in the diagnostic equation. 
These elements are included in the results of our study, 
which immunohistochemically analyzes tumors, such as 
melanomas, gliopericytoma, schwannomas, plasma cells, 
nasal neurofibromas. In this context, clinical, paraclinical 
data, corroborated with IHC results, lead to the possibility 
of a conclusive differential diagnosis. In this sense, the 
literature shows that although from a clinical point of view 
it is not very difficult to make a differential diagnosis 
between septal schwannoma for example and a septal 
neurofibroma, however, immunohistochemistry including 
certain specific determinations is necessary when the two 
clinical entities are difficult to distinguish. 

The literature shows that a high-grade sinonasal 
carcinomas are a cohort of malignant epithelial neoplasms 

arising in the sinonasal cavities with distinct, ominous 
morphological features or lacking well-differentiated 
features that might otherwise classify them as less 
biologically worrisome. The discovery of these distinct 
molecular tumor profiles may have significant clinical 
impact as targeted molecular-based therapeutics continue 
to evolve, and they may offer some respite for patients 
who have these highly aggressive cancers [15]. 

 Conclusions 
Chronic polyposis and/or tumor lesions of the rhino-

sinusal region are quite common conditions in clinical 
practice. Thus, the identification of etiological factors 
becomes an important objective, in order to successfully 
treat these pathologies. Regarding the objective of the 
present study, it was highlighted by microscopic examination 
of the lesions, supplemented by IHC techniques, the presence 
of inflammatory diseases in association with benign and 
malignant tumor pathology at the nasal and nasal-sinus 
level. Highlighting inflammatory diseases in association 
with benign or malignant tumor pathology is an important 
diagnostic element both clinically and pathologically. The 
paper draws attention to the increased incidence of tumor 
and inflammatory pathology both individually and in 
combination, considering the involvement of the clinical 
correlation with the HP result completed, if necessary, 
with IHC examinations, for a precise diagnosis. 
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