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Abstract
Background: Sinonasal polyposis (SNP) is a chronic disease of nasal and paranasal sinus mucosa. Nasal polyps can be divided into two
groups based on inflammatory cells’ types, namely eosinophilic and neutrophilic polyps. Eosinophilic chronic rhinosinusitis responds to
corticosteroids; however, this response is less in the neutrophilic type.
Objectives: The present study aimed to determine the frequency of inflammatory cell types in the polyp tissue of patients with diffuse
SNP and its association with effective factors in recurrence.
Methods: This cross-sectional study was carried out on 130 patients with diffuse SNP referring to the Ear, Nose, and Throat (ENT) clinics of
Tabriz University of Medical Sciences, Tabriz, Iran in 2017, using random sampling. The severity of the disease was assessed by the Sinonasal
Outcome Test 20 (SNOT-20) questionnaire filled out by an ENT surgeon. Computed tomography scans were graded by the Lund-Mackay score.
The variety of the cells were determined following hematoxylin-eosin staining and pathologist light microscopy examination; then, the obtained
data were statistically evaluated and their associations with the previously known factors of recurrence in other studies were reported.
Results: The most frequent cells were eosinophils, and mast cells showed the lowest frequency of inflammatory cells in the polyps of
patients with diffuse SNP. Eosinophilic polyps were more common in female patients. There was no significant difference between
inflammatory cells associated with age, history of surgery, and SNOT-20 score. A significant relationship was only observed between the
Lund-Mackay scores of neutrophil and mast cell counts in polyps.
Conclusion: The investigation of the dominant inflammatory cell in the histopathology sample of the sinonasal polyps can help in
tracking and rationalizing patient management and expectations.
Keywords: Lund-Mackay score, Recurrence, Sinonasal polyposis, SNOT-20

1. Background
Sinonasal polyposis (SNP) is a chronic disease of
nasal and paranasal sinus mucosa that is hyperplasia
and protrusion of sinus mucosa secondary to chronic
inflammation. The most common sites of involvement
are the ethmoidal cells (1, 2). In histopathology, SNP
is identified by epithelial proliferation, glandular
hyperplasia, and thickening of basal membrane,
edema, and fibrosis, and infiltration of inflammatory
cells, especially eosinophils, neutrophils, mast cells,
lymphocytes, plasma cells, and macrophages (3, 4).
Polyps are in fact stromal edema and infiltration
of inflammatory cells (5). The prevalence of this
disease is estimated within 1-4% of the normal
population. Nasal polyps can be divided into two
groups based on inflammatory cells’ types, namely
eosinophilic and neutrophilic polyps, and the
eosinophilic type is considered the most common
type (5, 6). No etiologic factor has been proven for
SNP; however, environmental factors are more
proposed in this regard (7). Some theories suggest
that the factors leading to chronic inflammation have
an effect on polyp formation. Many researchers are
looking for independent risk factors of SNP (8).
Neutrophil/lymphocyte and platelet/lymphocyte

ratios in peripheral blood smear are suggested as
inflammatory markers (9).
Historically, nasal polyposis and sinuses were
determined as eosinophilic polyposis due to allergic
causes and totally related to the immune system.
However, recent investigations have shown that in
some cases nasal polyposis and sinuses in chronic
sinus are due to mucosa stimulation with pathogen
factors; therefore, these patients have no allergic
symptoms. According to the most recent view, the
role of fungi has been proposed in nasal polyposis
and sinuses; nevertheless, this has not yet been
proven.
In the histopathologic study, most polyps are
secondary to eosinophilic chronic rhinosinusitis
(ECRS) in western countries. In addition, 80% of
polyposis in western countries is accompanied by
severe T helper 2 response, eosinophilic infiltration,
T-cell regulation decrease, and interleukin-5
increase. This pattern is different from those of
China and other Asian countries, such as Korea and
Thailand, which is compatible with T helper 1 and T
helper 17 inflammatory patterns as a second
inflammatory pattern (10, 11). The ECRS responds
to corticosteroids; however, this response is less in
the neutrophilic type (12). Lou et al. divided SNP
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into five groups, including 1) dominant plasma cells,
2) lymphocytes, 3) neutrophils, 4) eosinophils, and
5) mixed inflammatory cells. The results of the
aforementioned study demonstrated different
recurrences in these five groups (13).
The primary goal of the treatment of polyps is to
achieve and maintain clinical control. Different
treatment options are available for SNP. Local
corticosteroids have shown beneficial effects,
compared to placebo, and become part of the
standard treatment. Oral corticosteroids are
sometimes prescribed with antibiotics or topical
corticosteroids; however, there is no evidence to
prescribe them as a single treatment, and side effects
should be considered. The broad spectrum of shortterm antibiotics is used only in cases of acute
exacerbations. Long-term macrolides may also have
anti-inflammatory effects, which was shown by two
clinical trials. Saline solutions are often used as
adjuvant therapies for other treatments. Saline
solutions reduce the symptoms if they are used alone,
which has been proven in meta-analyses (14). Antiimmunoglobulin E (IgE) antibodies have also been
used for the treatment of SNP (15).
Surgery is one of the auxiliary treatments for the
removal of complications of the disease and opening
of the nasal passages (16); nevertheless, the relapse
of nasal polyps after treatment is very problematic,
and the rate of post-surgical relapse, especially in the
widespread cases of the disease, remains very high
(17). The need for re-surgery in SNP patients is
estimated at about 10% (18).
Sinus surgery is considered for patients not
recovering through the medicine after the maximum
treatment of polyps, reduces nasal symptoms, and
improves the quality of life of patients (19). Reducing
the size of polyps in surgical treatment is much more
than medical treatment. Even in parallel treatment
with anti-inflammatory drugs, there is a possibility of
the recurrence of the disease after 5 to 10 years. On
the other hand, with all the accepted treatments, a
group of patients with recurrent disease, asthma, and
inflammation are known as T helper 2 inflammatory
patients which are resistant to treatment(20, 21).
To date, there has been no report on the
predictive markers of postoperative recurrence that
can be identified before surgery. If the relative risk of
recurrence can be theoretically determined before
surgery, it can greatly contribute to the identification
of patients at higher risk of recurrence; accordingly,
they are more likely to suffer from the disease (or
they become more aware of the disease) and are
more closely monitored.
Many researchers are looking for independent risk
factors for the recurrence of the disease in SNP
patients. The extensive disease in computed
tomography (CT) scans, history of surgery, peripheral
eosinophilia, mucosal eosinophilia, asthma, and
frontal sinus involvement are the risk factors reported
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in previous studies and are related to increased
postoperative relapse. However, some studies have
suggested that there is no association between SNP
recurrence after surgery with the degree of
involvement in the CT scan, IgE levels, comorbid
allergic rhinitis, and fungal presence (21, 22).
Another study was conducted on 40 patients
with SNP in Turkey in 2014. In the aforementioned
study, the patients were divided into two groups,
namely predominant eosinophilic and predominant
neutrophilic. According to the results of the
aforementioned study, there was no significant
difference between the 6-month follow-up of
patients regarding relapse (23).
A prospective study was carried out in one of the
centers of Isfahan University of Medical Sciences,
Isfahan, Iran, for the examination of 30 patients with
nasal polyposis undergoing endoscopic nasal and
sinus surgery within April 2004 and November 2006.
In the aforementioned study, after careful
examination and completion of related history, the
patients underwent surgery, and the samples were
sent to a laboratory for pathological examination.
Based on the pathological criteria, the polyps were
divided into two groups of eosinophilic and
neutrophilic. Then, an analytical study was conducted
to investigate the relationship between the findings of
the aforementioned study and criteria derived from
historical and physical examinations. Accordingly, it
was concluded that eosinophilic polyposis is the most
common type of nasal polyposis, and the frequency of
polyposis in men is higher than reported for women.
In addition, allergic diseases and nasal anatomy
disorders are the most important factors associated
with nasal polyposis (24).

2. Objectives
However, given the above-mentioned considerations, effective factors in nasal polyposis,
prevalence of allergies in the context of polyps,
climatic differences in SNP histology in the world
associated with the predictive factors of relapse and
response to treatment in previous studies, and
absence of a study in this regard in the northwest of
Iran, the present study aimed to investigate the
histopathology of the inflammatory cells of sinonasal
polyps to identify the factors associated with better
response to treatment and justify the severity of the
symptoms and likelihood of a lower recurrence after
surgery; accordingly, more information can be
provided for physicians to treat such patients.

3. Methods
This cross-sectional study was carried out on
patients with diffuse SNP referring to the Ear, Nose,
and Throat (ENT) clinics of educational hospitals of
Tabriz University of Medical Sciences, Tabriz, Iran in
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2017. The data of this study were collected using
simple random sampling. Cohenʼs formula was used
in this study for the calculation of the sample size
(25). The inclusion criteria of the study were patients
with diffuse SNP undergoing surgical treatment and
presence of sinonasal tissue. The study subjects were
within the age range of 15-45 years. The exclusion
criteria were as follows:
1) History of antibiotic use (including the full
range of systemic antibiotics) within 2 weeks prior to
sinus surgery
2) History of steroid use (oral or intravenous)
within 2 weeks prior to sinus surgery
3) History of constipation drugs during 2 weeks
prior to sinus surgery
4) Diagnosis of diabetes under treatment
5) Immune deficiencies (i.e., congenital or
acquired immunodeficiency or treatment-induced
immunodeficiency)
6) Kidney diseases (i.e., acute or chronic with a
glomerular filtration rate of less than 60 mL/min)
7) Liver diseases (i.e., parenchymal liver disease
or tract with an enzyme disorder more than twice the
normal level)
8) Vasculitis (i.e., systemic and cutaneous)
3.1. Steps of the research process
Firstly, the research objectives were explained to
the patients meeting the inclusion criteria, and then
informed consent was obtained to enter the study.
Afterward, the severity of the disease based on the
symptoms was measured by the Sinonasal Outcome
Test 20 (SNOT-20) forms and researcher’s
questions. The use of a valid scale is required for the
evaluation of the disease and effects of the
treatment. In multiple studies, including studies
conducted in Iran, the SNOT-20 has been used as the
outcome criterion. This test is a valid scale for the
assessment of the quality of life and health of the
nose and sinuses (26, 27).
The SNOT-20 is a 20 multi-choice and selfcontained item test, usually scanned with a score
summary (0 to 5) without a sub-score card (28, 29).
In this questionnaire, patients describe their health
status according to the severity of symptoms and
their quality of life by indicating the importance of
different domains, including physical problems,
functional constraints, and emotional consequences
of surgery (29, 30). In the SNOT-20, the average score
of 20 items is calculated, and patients are asked to
identify the items that are most important to them.
German, Chinese, Portuguese, Japanese, and Persian
versions are available for the SNOT-20. The validity
and reliability of the Persian version were confirmed
by Naghdi et al.; accordingly, the coefficients of SNOT20 Cronbachʼs alpha were calculated at 0.88 and 0.9
for the test and re-test, respectively (31). On the
other hand, the patient CT scan is evaluated in terms
of the severity of the disease by the Lund-Mackay
Iran Red Crescent Med J. 2020; 22(11):e188.

Table 1. Lund-Mackay staging system
Sinus system
Left
Right
Maxillary
0-2
0-2
Anterior ethmoidal
0-2
0-2
Posterior ethmoidal
0-2
0-2
Sphenoidal
0-2
0-2
Frontal
0-2
0-2
Ostiomeatal complex
0 or 2
0 or 2
Total points for each side
0-24
0-24
*Scoring for all sinus systems: 0=No abnormalities;1=Partial
opacification; 2=Total opacification
For the ostiomeatal complex: 0=Not occluded; 2=Occluded

score which is shown in Table 1 (32). Firstly, the
clinical data of the samples, including age and gender,
were recorded in tables. Then, a 5-micron incision for
hematoxylin-eosin staining was performed to confirm
the diagnostic histopathology of the paraffin blocks.
After being observed by a pathologist and confirming
the diagnosis, the number of inflammatory cells of
any type was determined according to the Tasi
method. In the samples taken from the polyp tissue of
the patients undergoing surgery, firstly the number of
hematoxylin-eosin stained inflammatory cells were
counted with a magnification of x40 in 100 highpower fields under light microscopy (33-35), and the
average number of cells was reported. In addition,
the numerical densities of eosinophils, neutrophils,
mast cells, lymphocytes, plasma cells, and
macrophages were also calculated (36).

4. Results
The current study was performed on 130 samples
of the patients with diffuse SNP referring to the ENT
clinics of Tabriz University of Medical Sciences
teaching hospitals. According to the obtained data in
this study, most male participants (64%) were under
diploma (60%) and within the age range of 26-35
years (30%). In addition, 15%, 16%, and 27% of the
participants in the study had a history of polyp
surgery, cigarette smoking, and asthma, respectively.
According to other results of this study, the frequency
rates of inflammatory cell types in the polyp tissue of
patients with diffuse SNP were reported as 57%,
28%, 11%, 2%, and 4% for eosinophils, neutrophils,
lymphocytes, plasmas, and mast cells, respectively.
Table 2 shows the frequency of the types of
inflammatory cells in the polyps of patients with
diffuse SNP. According to the results shown in Table
2, only the frequency of eosinophils was different
Table 2. Frequency of types of inflammatory cells in polyps of
patients with sinonasal diffuse polyposis
Inflammatory cell
type
Eosinophils
Neutrophils
Lymphocytes
Plasma cells
Mast cells

Female
(%)
62
24
8
2
4

Male
(%)
52
28
13
3
4

P-value
0.041
0.346
0.101
0.055
0.496
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Table 3. Frequency of types of inflammatory cells based on age in polyposis in patients with diffuse sinonasal polyposis
Inflammatory cell type
Eosinophils (%)
Neutrophils (%)
Lymphocytes (%)
Plasma cells (%)
Mast cells (%)

Under 25 years
60
26
9
2
3

26-35 years 36-45 years 46-55 years Over 65 years
59
60
49
48
24
25
35
29
11
10
11
16
1
2
2
3
5
3
3
4

Table 4. Frequency of inflammatory cell types based on history
of surgery of polyposis in polyps of patients with diffuse
sinonasal polyposis
Inflammatory cell type
Eosinophils (%)
Neutrophils (%)
Lymphocytes (%)
Plasma cells (%)
Mast cells (%)

Not related
56
31
7
2
4

related
56
27
12
2
4

P-value
0.993
0.332
0.176
0.90
0.625

between the two genders.
According to the results shown in Table 3, only
the eosinophil percentage was different between
males and females.

P-value
0.414
0.144
0.544
0.432
0.119

According to the results presented in Table 4,
there were no significant differences regarding the
analyzed data.
According to the results reported in Table 5, a
history of surgery did not have a significant
relationship with the inflammatory cells of the polyp
sample; however, a history of cigarette smoking and
asthma was significantly associated with the rates of
mast cells and lymphocytes, respectively
According to the results shown in Table 6, the
most frequently involved areas in the paranasal
sinuses were the ostiomeatal complex and frontal
sinus, respectively.

Table 5. Relationship between history of smoking, polyp surgery, and asthma with prevalence of diffuse sinonasal polyposis in patients
referring to Tabriz University of Medical Sciences, Tabriz, Iran, in 2017
Inflammatory cell type
Eosinophils
Neutrophils
Lymphocytes
Plasma cells
Mast cells

History of asthma
P-value
Yes (%)
No (%)
0.121
61
53
0.965
28
28
0.014
8
13
0.912
2
2
0.220
4
3

History of smoking
P-value
Yes (%)
No (%)
0.584
51
55
0.564
27
30
0.171
15
10
0.065
3
2
0.022
5
4

History of polyp surgery
P-value Yes (%) No (%)
0.993
56
56
0.332
31
27
0.176
7
12
0.900
2
2
0.625
4
4

Table 6. Frequency and percentage of pathologic sites of patients with diffuse sinonasal polyposis referring to Tabriz University of Medical
Sciences, Tabriz, Iran, based on Lund-Mackay staging system
Score
Ostiomeatal complex
Frontal
Sphenoidal
Posterior ethmoidal
Anterior ethmoidal

0
n
33
25
29
49
38

1
%
24
20
23
39
29

According to the results presented in Table 7, the
need to blow nose was the most frequently observed
symptom among the patients.
According to the results reported in Table 8, the
SNOT-20 score had a significant correlation with the
inflammatory cell type. The Lund-Mackay score
significantly correlated with mast cell and then
neutrophil and eosinophil inflammatory cell types,
respectively.
Table 7. Prevalence of problems of patients with diffuse
sinonasal polyposis referring to Tabriz University of Medical
Sciences, Tabriz, Iran, in 2017 according to the results of
Sinonasal Outcome Test 20
Symptom
Need to blow nose
Sneezing
4

n
75
43

%
57
32

n
7
8
12
5

2
%
5
6
9
4

n
97
96
92
66
86

Table 7. Continued
Runny nose
Cough
Post-nasal discharge
Thick nasal discharge
Ear fullness
Dizziness
Ear pain
Facial pain/pressure
Difficulty falling asleep
Wake up at night
Lack of a good night sleep
Wake up tired
Fatigue
Reduced productivity
Reduced concentration
Frustration/Restlessness/Irritability
Sadness
Embarrassment

%
76
75
71
52
67

59
28
62
59
31
13
10
28
51
58
57
57
52
46
41
45
35
30

44
21
47
44
23
10
8
21
38
44
43
43
39
35
31
34
26
22
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Table 8. Relationship between Sinonasal Outcome Test 20 score and Lund-Mackay score with prevalence of diffuse sinonasal polyposis
among patients referring to Tabriz University of Medical Sciences, Tabriz, Iran, in 2017
Inflammatory cell type
Eosinophils
Neutrophils
Lymphocytes
Plasma cells
Mast cells
SNOT-20: Sinonasal Outcome Test 20

P-value
0.028
0.017
0.686
0.608
0.009

Lund-Mackay score
Correlation
0.237
-0.256
-0.045
-0.058
-0.286

5. Discussion
The SNP is a chronic disease of the nasal mucosa
and paranasal sinuses secondary to chronic
inflammation. Nasal aberration is a common
anatomical disorder that can contribute to the
chronic inflammation of the sinuses and nasal
polyposis (36). Given that the predictive markers for
postoperative recurrence, which can be detected
before surgery, have not been reported to date, if the
relative risk of recurrence before surgery can be
theoretically determined, it can greatly contribute to
the identification of patients at higher risk of
recurrence; accordingly, they become more aware of
the course of the disease and more accurately
tracked. Many researchers are looking for risk factors
associated with the recurrence of disease in SNP
patients. In this regard, the extensive disease in CT
scans, history of previous surgery, peripheral
eosinophilia, mucosal eosinophilia, asthma, and
frontal sinus involvement are the risk factors
mentioned in previous studies related to increased
postoperative relapse.
However, some studies have suggested that there
is no association between SNP recurrence after
surgery with the degree of involvement in CT scan,
IgE levels, and co-infection with allergic rhinitis, and
fungal presence (24-28). Therefore, the present study
was performed on 130 samples of the patients with
diffuse SNP referring to the ENT clinics of Tabriz
University of Medical Sciences teaching hospitals. The
obtained results showed that the prevalence of this
disorder was higher in male patients and subjects
within the age range of 26-35 years.
The obtained results of the present study
demonstrated that eosinophils (n=56), neutrophils
(n=28), lymphocytes (n=11), and plasma and mast
cells (n=6) were reported with the highest to the
lowest frequency of the inflammatory cells in the
polyp tissue of patients with diffuse SNP,
respectively. The eosinophilic type rhinosinusitis is
associated with corticosteroid response; however,
neutrophilic type patients are less responsive to
corticosteroids (36, 37). In this regard, the results of
this study are slightly different from the findings of a
study carried out by Luo et al. In the aforementioned
study, it was shown that the prevalence of plasmas,
lymphocytes, neutrophils, eosinophils, and mixed
inflammatory cells are different in recurrence rates
Iran Red Crescent Med J. 2020; 22(11):e188.

SNOT-20 score
P-value
Correlation
0.991
-0.001
0.864
0.019
0.840
-0.022
0.592
-0.060
0.833
-0.024

(13). In another study conducted on 40 patients with
SNP in Turkey in 2014, the participants were divided
into two groups, namely eosinophil dominant and
neutrophil dominant. According to the results, a
significant difference was observed in the 6-month
follow-up of recurrence (23).
In the histological examination of the polyp tissue
of patients with diffuse SNP, the majority of polyps
among the participants of Western countries were
secondary to inflammation resulting from ECRS (38).
In addition, 80% of polyposis in the Western
countries is accompanied by a severe T helper 2
response, eosinophilic infiltration, decreased T-cell
regulator function, and increased interleukin-5. This
pattern is contrary to the patterns observed in China
and other Asian countries, such as Thailand and
Korea, which are consistent with the inflammatory
patterns of T helper 1 and T helper 17 (38). This type
II shows the type II inflammation pattern (39).
The obtained results of the current study
revealed that the prevalence of eosinophils in men
was 11% higher than that reported for women.
However, this difference was not significant for other
inflammatory cells (i.e., neutrophils, lymphocytes,
plasma cells, and mast cells). In this regard, the
findings of the current study are consistent with the
results of a study by Baluchi et al. In a prospective
study, it was shown that eosinophilic polyposis is the
most common type of nasal polyposis, and the
frequency of polyposis is higher among men than
that of women. In addition, allergic diseases and
nasal congestion are the most important factors
associated with nasal polyposis (24).
The results of this study showed no significant
difference between age and history of surgery with
the prevalence of inflammatory cell types. Previous
studies have demonstrated that a history of surgery,
peripheral eosinophilia, mucosal eosinophilia,
asthma, triad control, and frontal sinus involvement
are considered the risk factors associated with
increased postoperative relapse. However, some
studies have suggested that there is no relationship
between SNP recurrence after surgery with the
degree of involvement in CT scan, IgE levels, coinfection with allergic rhinitis, and presence of fungi
(21-25).
The final results of the SNOT-20 in this study
showed that the need to blow nose, posterior nasal
discharge, rhinorrhea, nasal congestion, waking up at
5
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night, lack of comfortable night sleep, and tired
waking were respectively the most common
problems of the patients with diffuse SNP referring to
the educational and therapeutic clinics of Tabriz
University of Medical Sciences during 2017.
Therefore, the results of the present study are
consistent with the findings of previous studies.
On the other hand, no significant relationship was
observed between the SNOT-20 scores and various
types of inflammatory cells, which may indicate that
the polyp cell type does not affect the patient quality
of life and polyposis plays an important role in the
quality of life of the patients. According to the results
of the Lund-Mackay scoring system, the most
common conflict was reported in the ostiomeatal
complex and the least involvement was reported in
the posterior ethmoidal sinus.
Furthermore, there was a significant relationship
between the Lund-Mackay score with the frequency
of eosinophils, neutrophils, and mast cells in
pathologic study. The highest correlation was
observed between the frequency of mast cells and
severity of the radiological involvement of the
disease, after which the neutrophil and eosinophil
levels had a significant correlation with the severity
of the disease. On the other hand, there was no
significant relationship between the Lund-Mackay
score and frequency of lymphocytes and plasma cells.
Sinus surgery is considered in patients not
medically recovering after a maximum treatment of
polyps. Sinus surgery also reduces nasal symptoms
and improves the quality of life of patients (19).
Decreasing the size of polyps in the treatment by
surgery is much more than that in medical
treatment. Even if they are treated in parallel with
anti-inflammatory drugs, there is a possibility of
recurrence of the disease after 5 to 10 years (19,
20, 37).
The advantages of this study were a sufficient
number of cases and operation/examination by a
single researcher (i.e., an ENT surgeon). Using both
the quality of life score (the SNOT-20) and radiologic
score (the Lund-Mackay) helps to match subjective
and objective data. The limitations of the current
study were the cross-sectional nature of the study
and inability for patient follow-up. On the other hand,
sampling in only one province which restricts
generalizing the results to the whole population was
reported as another limitation of this study.

6. Conclusion
The presence of eosinophils, neutrophils, and
especially mast cells, significantly was related to
higher Lund-Mackay scores. There was no significant
relationship between the type of inflammatory cells
and demographic data or SNOT-20 score. Mast cells
were significantly more prevalent among smokers. The
investigation of the dominant inflammatory cells in
6

histopathology samples of sinonasal polyps can help
in tracking and rationalizing patient management
and expectations.
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