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ABSTRACT
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Introduction: Sinonasal polypoid disease is an inflammatory
condition that can be unilateral. Various inflammatory
markers have been used for evaluating systemic inflammatory
response to diseases. This study aimed to evaluate systemic
inflammatory markers in unilateral sinonasal polyps, to
compare antrochoanal polyps and unilateral sinonasal
polyposis in means of a systemic inflammatory reaction, and
to assess systemic inflammatory reflection of involvement
grade of paranasal sinuses.

Methods: Eighty-five patients were retrospectively analyzed
and were divided into two groups as antrochoanal polyp
group (APG) and unilateral polyposis group (UPG). Twenty
patients who underwent septoplasty operation were taken as
control septoplasty group (CSG). Preoperative neutrophil (Neu
%), lymphocyte (Lym %) and eosinophil percentages (Eos %),
thrombocyte counts (PIt), red cell distribution width (RDW),
neutrophil to lymphocyte ratio, eosinophil to lymphocyte
ratio (ELR), and extent of polyps in paranasal sinus computed
tomography (PNS-CT) were recorded.

Results: Total polyp grade in PNS-CT of UPG was higher than
APG (p<0.05). There was no significant difference in Plt, Neu
%, Lym %, Eos %, ELR of APG, UPG, and CSG (p>0.05). RDW in
CSG was lower than APG and UPG (p<0.05), and it showed no
significant difference between APG and UPG (p>0.05).

Conclusion: Extent of unilateral sinonasal polypoid disease
does not affect the severity of systemic inflammation. The
effects of antrochoanal polyps on systemic inflammation are
similar to the effects of unilateral sinonasal polyps.

Keywords: Chronic rhinosinusitis with nasal polyp, systemic

inflammation, antrochoanal polyp, nasal polyp, neutrophil to
eosinophil ratio, red cell distribution width

Amag: Sinonazal polipler kronik sinonasal enflamasyon
sonrasinda gelisen tek tarafli da olabilen patolojilerdir.
Cesitli kan parametreleri sistemik enflamasyon cevabini
degerlendirmede kullaniimaktadir. Bu ¢alismada amaclarimiz;
tek tarafli nazal poliplerde sistemik enflamasyon isaretcilerini
incelenmesi, tek tarafli sinonazal hastalik ve antrokoanal
polipler arasinda sistemik enflamatuar cevap acisindan fark
olup olmadiginin gortilmesi ve paranazal sintslerdeki polipoid
hastaligin sistemik enflamasyona yansimasinin arastiriimasidir.

Yontemler: Retrospektif olarak 85 hasta iki gruba ayrilarak
incelendi: Antrokoanal polip grubu (APG), unilateral sinonazal
polip grubu (UPG). Septoplasti operasyonu yapilan 20 hasta da
kontrol grubu (CSG) olarak alindi. Preoperatif notrofil, lenfosit
ve eozinofil ylzdeleri, trombosit sayisi (PIt), eritrosit dagilim
genisligi (RDW), notrofil lenfosit orani, eozinofil lenfosit orani
(ELR), paranazal sinus bilgisayarli tomografisindeki (PNS-BT)
polip yayginhg kaydedildi.

Bulgular: UPG'deki polip yayginligi, APG'ye gore daha fazlaydi
(p<0.05). PIt, notrofil, eozinofil, lenfosit yiizdeleri, ELR; APG,
UPG ve CSG arasinda anlamli fark gostermedi (p>0,05). APG ve
UPG'de RDW degeri CSG'ye gore yuksekti (p<0,05) ancak APG ve
UPG arasinda fark gostermiyordu (p>0,05).

Sonug: Tek tarafli sinonazal poliplerin yayginhigi sistemik
enflamasyon yanitinin siddetini etkilemez. Antrokoanal polipler
ve tek tarafli sinonazal poliplerin sistemik enflamasyona
etkileri benzerdir.

Anahtar Kelimeler: Nazal polipli kronik rinosinizit, sistemik
enflamasyon, antrokoanal polip, nazal polip, nétrofil iyozinofil
orani, eritrosit dagilim genisligi

chronic rhinosinusitis with nasal polyps when there is visible polyp tissue
in the middle nasal meatus (1).

Chronic rhinosinusitis that affects 4-10% of people worldwide is defined
as the inflammatory condition of the paranasal sinuses and nasal
passages, lasting for at least 12 weeks. The inflammation is named as

Nasal polyps are diagnosed by anterior rhinoscopy and nasal endoscopy.
Paranasal sinus computed tomography (PNS-CT) shows the disease

Received/Gelis Tarihi: 18.11.2019

TiE[m] Address for Correspondence/Yazisma Adresi: Tolga Kirgezen MD, istanbul Training and Research Hospital, Clinic of
T Accepted/Kabul Tarihi: 10.12.2019

LR Otolaryngology Head and Neck Surgery, istanbul, Turkey

Phone: +90 212 459 64 40 E-mail: tolgakirgezen@gmail.com ORCID ID: orcid.org/0000-0003-1965-6408

= (ite this article as/Atif: Kirgezen T, Siinter AV, Oviing O, Yigit O. Systemic Inflammatory Response in Unilateral
Sinonasal Polyps. istanbul Med ] 2020; 21(1): 58-63.

©Copyright 2020 by the Istanbul Training and Research Hospital/Istanbul Medical Journal published by Galenos Publishing House.
©Telif Hakki 2020 Istanbul Egitim ve Arastirma Hastanesi/Istanbul Tip Dergisi, Galenos Yayinevi tarafindan basilmistir.

58


https://orcid.org/0000-0003-1965-6408
https://orcid.org/0000-0001-8601-0450
https://orcid.org/0000-0002-0102-3066
https://orcid.org/0000-0003-1731-3233

extent. Generally, polyps are multiple, bilateral, and seen in 1-4% of the
population. They mostly accompany chronic rhinosinusitis. A nasal polyp
is characterized by progressive inflammation of sinonasal mucosa in
which eosinophils, T-cells, neutrophils, and plasma cells are present (2).

They result from edematous changes in inflamed sinonasal mucous
membranes, and cause nasal congestion and discharge, headache, and
olfactory dysfunction. They are seen mostly in patients of 40-70 years
old and they are rarely seen under the age of 10 (3).

Histopathologically, nasal polyps are characterized by thickening of
the basement membrane, formation of the atypic glands, goblet cell
hyperplasia, infiltration of the inflammatory cells, and subepithelial
edema. Eosinophils are the most common inflammatory cells.
Inflammatory mediators, cytokines, adhesion molecules, and
endothelial receptors involve in (4).

Multiple hypotheses for their unknown ethiopathogenesis were
suggested in the literature, such as chronic inflammation, environmental
pollution, aspirin intolerance, allergy, genetic, hereditary, and
environmental problems. They have a multifactorial pathology (5).

The solitary, benign soft-tissue masses extending into the nasopharynx
that originate from the nasal cavity are called choanal polyps. Their
common origin is maxillary sinus mucosa, and the name is antrochoanal
polyp. They constitute 3-6% of nasal polyps in all population and 35%
of pediatric nasal polyps. The medical treatment is useless and the
treatment is surgery (6).

Ethiopathogenesis is still not known. Although, they were suggested to
be due to complication of chronic antral inflammation, allergic polyps
(more eosinophils) are found more frequently than the inflammatory
polyps (more neutrophils) (7).

In literature, the ratios of neutrophil to lymphocyte (NLR), platelet
to lymphocyte (PLR), eosinophil to lymphocyte ratio (ELR), and
eosinophil count and red blood cell distribution width (RDW) value
that can be simply obtained from complete blood count have been
studied for a correlation with nasal polyp severity and recurrence. In
sinonasal polyposis, the correlation was explained by the eosinophil-
rich inflammation and chronic inflammation that causes the body to
produce lymphopenia, thrombocytosis, and neutrophilia (8-10).

The aim of this study was to evaluate the systemic inflammatory markers
in unilateral sinonasal polypoid disease, to show if antrochoanal
polyps and unilateral sinonasal polyposis results in different systemic
inflammatory reactions and whether these possible changes in
inflammatory status is reflected by extent of disease seen on PNS-CT and
endoscopic nasal examination.

Methods

Our study was approved by the University of Health Sciences, istanbul
Training and Research Hospital Local Clinical Research Ethics Committee
on August 29" 2019, with the decision number of 1958 (decision no:
2011-KAEK-50).

The patients, who underwent unilateral functional endoscopic sinus
surgery and antrochoanal polyp excision surgery with indications of

Kirgezen et al. Unilateral sinonasal polyps and systemic inflammation

unilateral sinonasal polyposis or antrochoanal polyp, respectively, in
our otolaryngology clinic between January 2014 and August 2019, were
analyzed. Informed consent was taken from all patients for their surgeries
and the use of their medical data in academic medical research. A total
of 85 patients (55 male, 30 female) were included in our study. Twenty
patients who were operated for nasal septum deviation (septoplasty
operation) in the same period (with no acute or chronic inflammation,
nasal or systemic disease) were taken as control septoplasty group (CSG).

The patients with chronic diseases, malignancies, chronic sinusitis
without nasal polyposis, hypothyroidism, malnutrition, obstructive sleep
apnea, allergic rhinitis, acute or chronic infections, parasitic infections,
atopic conditions, asthma, familial history of atopy or allergy, patients
who used systemic medications or steroid recently or used preoperative
oral steroids were excluded from the study. Bilateral sinonasal disease
and recurrent sinonasal disease were also excluded from the study. The
patients, whose surgical specimen was analyzed pathologically and
diagnosed as other than inflammatory polyp, were also excluded.

The patients were divided into two groups, namely antrochoanal polyp
group (APG) and unilateral polyposis group (UPG). Preoperative records of
laboratory tests and PNS-CT scans of all patients were analyzed. PNS-CT
scans were screened for the involvement of the sinuses, burden of disease,
and scoring was done according to the modified Lund-Mackay system
(11) [no polyp: 0 point, partial sinus involvement: 1 point, complete
involvement in siniis: 2 points; osteomeatal complex disease: 2 points, no
disease in osteomeatal complex: 0 points for every unilateral paranasal
sinus (maxillary, ethmoid, frontal and sphenoid sinuses)]. A total unilateral
involvement score is obtained from the summation of these points.

At the endoscopic nasal examination, the size of the polyps was scored
according to extension volume in nasal cavity (12) (polyp grading system:
0, no visible nasal polyp; 1, small amount of polypoid disease confined
within the middle meatus; 2, multiple polyps occupying the middle
meatus; 3, polyps extending beyond the middle meatus, within the
sphenoethmoid recess but not totally obstructing, or both; 4, massive
polyps completely obstructing the nasal cavity).

For every patient; neutrophil (Neu %), lymphocyte (Lym %) and
eosinophil percentages (Eos %), thrombocyte counts (PIt), RDW values
were recorded, NLR, ELR were calculated from their preoperative
complete blood counts. These values were compared between the
groups.

Associations between complete blood count parameters and PNS-CT
scores, the extent of polypoid disease, size of the polyps at endoscopic
nasal examinations were analyzed, and both groups (APG and UPG) were
compared in means of systemic inflammatory response markers.

Statistical Analysis

SPSS 22.0 program was used to evaluate all data obtained in the study.
Descriptive statistics (mean and standard deviation, median, lowest and
highest frequencies, and ratio values) were used to evaluate the data.
Kolmogorov-Smirnov test was used for analyzing the distribution of the
variables. ANOVA, Kruskal-Wallis, and Mann-Whitney U tests were used
for the analysis of the independent quantitative data. A chi-square test
was used for the analysis of independent data.
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Results

Atotal of 85 patients (55 male, 30 female, mean age: 22.63 years and age
range: 5-56 years) were included (APG included 31 male and 20 female
patients with a mean age of 22.63 years age range of 5-52 years; UPG
included 24 male and 10 female patients with a mean age of 36.12 years
and age range of 12-56 years). Ranges and mean values of measured
parameters are shown in Table 1.

The mean age of the patients in APG and CSG was significantly lower
than in UPG (p<0.05). The mean age of the patients in CSG was
significantly higher than that of APG (p<0.05). Total polypoid disease
grade in PNS-CT of UPG was higher than that of APG (p<0.05). The
endoscopic examination of polyp grade in APG was higher than in UPG
(p<0.05). There was no significant difference in Plt, Neu %, Lym %, Eos %,
ELR values of APG, UPG, and CSG (p>0.05). RDW value in CSG was lower
than that of APG and UPG (p<0.05). RDW value showed no significant
difference between APG and UPG (p>0.05). NLR value was higher in
CSG than in APG and UPG (p<0.05). NLR value showed no significant
difference between APG and UPG (p>0.05) (Table 2).

Discussion

The number of biochemistry, microbiology, and immunology studies
regarding nasal polyps is growing in the last years.

Sinonasal polyps are characterized by chronic inflammation causing
stromal edema. Nasal polyp epithelial cells produce many inflammatory
interleukin-8 (IL-8),
colony-stimulating factor, I1L-6, IL-1B, Tumor necrosis factor-alpha, and

cytokines, including granulocyte-macrophage
vascular endothelial growth factor. These cytokines cause eosinophilia

because they increase the peripheral circulation of eosinophils (13).

Table 1. Ranges and mean values of measured parameters

Minimum-maximum

Age 5.0
Gender Female

Male
PLT 131.0
RDW 1.2
Neu % 33.2
Lym % 8.5
NLR 0.2
Eo % 0.4
ELR 0.0
Ethmoid 0.0
Frontal 0.0
Sphenoid 0.0
Maxillary 0.0
omMC 0.0
Total PNS-CT Score 1.0
Endoscopic polyp grade 1.0

There are few studies for antrochoanal polyps and inflammation. In the
literature, the relationship between antrochoanal polyps and allergy
was examined, and different results were obtained (14,15).

Neutrophils, lymphocytes, and thrombocytes are functionary blood
cells in inflammatory processes. Thrombocytosis, neutrophilia, and
peripheral lymphopenia reflect the inflammatory status of the whole
body, according to previous studies in the literature. An increased
neutrophil count is a reflection of ongoing inflammation, and low
lymphocyte count reflects malnutrition and inflammatory status (16-18).

It was reported that there is a correlated increase of NLR with poor
clinical progress in cardiac disorders and malignancies (19,20). Like
NLR, the increased RDW was also shown as an indicator of systemic
inflammation (21).

Thrombocyte to lymphocyte ratio (TLR) was found high and was
suggested as a poor prognostic factor in various peripheral vascular
and coronary artery diseases, some gynecologic, and hepatobiliary
malignancies. In the terminal stage of renal failure, TLR was reported
to be more valuable than NLR value in means of indicating the systemic
inflammation (22).

In a study, Ulu et al. (23) found that NLR value was significantly higher
than the control group in idiopathic sudden sensorineural hearing loss.
In patients whose NLR value was higher, the positive response to the
treatment was lower. According to these findings, they suggested it as
a poor prognostic factor. In Bucak et al. (24) study on Bell’s palsy, they
found neutrophil and NLR value to be significantly higher than the
healthy control group.

The sinonasal polyps and inflammation were examined in various
studies. Total serum immunoglobulin E and eosinophil values were
shown to be significantly higher in sinonasal polyposis than in the

Median Mean + SD

56.0 27.0 28.1 + 12.8

33 = 31.4%

72 = 68.6%
405.0 252.0 254.5 + 56.2
34.2 13.1 13.8 + 3.2
84.8 56.3 56.5 + 99
58.9 322 329 + 8.8
10.0 1.8 23 + 1.7
13.0 2.0 2.7 + 23
0.6 0.1 0.1 + 0.1
2.0 1.0 0.8 + 0.7
2.0 0.0 0.4 + 0.7
2.0 0.0 0.3 + 0.6
3.0 2.0 1.7 + 0.5
2.0 2.0 1.8 + 0.6
10.0 5.0 5.0 + 1.9
4.0 3.0 3.0 + 0.8

SD: standard deviation, Plt: thrombocyte count, RDW: red cell distribution width, Neu: neutrophil, Lym: lymphocyte, NLR: neutrophil to lymphocyte ratio, Eo: eosinophil, ELR: eosinophil

to lymphocyte ratio, OMC: osteomeatal complex
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healthy control group (25). Peripheral blood eosinophil count and ELR the granulocyte-macrophage colony-stimulating factor synthesis and
were reported as relevant with recurrences of sinonasal polyposis in increasing eosinophil apoptosis (30). For all bilateral sinonasal polyp
chronic rhinosinusitis (10,26). patients, preoperative systemic steroid use is routinely preferred in our
clinic. Steroids have effects on complete blood count parameters and
inflammation (29). In unilateral sinonasal polyps and antrochoanal

In the study of Atan et al. (9), they found significantly higher leucocyte
and thrombocyte counts in bilateral sinonasal polyposis than in the
healthy control group. They also found higher TLR, but that was not polyps, preoperative use of steroids is not preferred in our clinic. This is
significant. In this study, NLR and TLR were shown to be not associated ~ another reason for taking unilateral disease into this study.

with the extent of polyp disease in PNS-CT. Like neutrophil lymphocyte ratio, increased RDW has also been reported
In the study of Tecimer et al. (27), unlike other studies in literature, no ~ asan inflammatory marker in the literature (21). In our study, PIt, Neu %,
association was found between neutrophilic or eosinophilic nature of ~ Lym %, Eos %, ELR values showed no statistically significant differences
sinonasal polyposis and polyp recurrences. In Boztepe et al.’s (28) study, ~ between the groups. Only the RDW value was significantly higher in UPG
they suggested that NLR could be used for the prediction of recurrences and APG than CSG. This value had no significant difference between the
in sinonasal polyposis before surgery. UPG and APG.

Chronic rhinosinusitis with sinonasal polyposis is mostly bilateral, but it Although PNS-CT polypoid disease involvement grade score was
can also be unilateral. In literature, the studies concerning nasal polyps significantly higher than antrochoanal polyp disease in unilateral
and inflammation are mostly performed in bilateral disease. For this  sinonasal polyposis disease, this extension grade or polyp volume burden
reason, unilateral polyposis and its effects on systemic inflammatory  could not create a difference in systemic inflammation. Antrochoanal

responses were preferred for this study. polyps and unilateral sinonasal polypoid disease increase systemic

Comparing antrochoanal polyps with bilateral sinonasal polyposis inflammation; however, they do not have significant differences in
would be an imbalanced challenge due to the extent and burden of ~ Systemicinflammation response relative to each other.

polypoid disease; so unilateral polyps were preferred for study. Systemic
inflammation burden, type, and the differences between the groups
were studied.

The main limitation of our study was that previously established
inflammatory indicators like C-reactive protein were not analyzed.
These are not used in routine preoperative patient preparation. The
Steroids are effective in the treatment of sinonasal polyposis. The topical large-scaled prospective studies measuring multiple inflammatory
or systemic steroids block the inflammatory signal that is activated parameters may help better explain the relation between sinonasal
by vasoactive mediators (29). They reduce eosinophilia by lowering polyposis and systemic inflammation.

Table 2. Comparison of blood and computed tomography parameters between groups

Antrochoanal polyp Unilateral polyps Septum deviation p
Mean * SD Median Mean * SD Median Mean * SD Median
Age 22.6 + 11.8 19.0 36.1 + 11.8 37.5 28.5 + 9.6 25.0 0.000 K
Female 20 = 39.2% = 10 = 29.4% = 3 = 15.0% =
Gender 0.135 *
Male 31 - 60.8% - 24 - 70.6% - 17 - 85.0% -
PLT 262.9 + 53.9 254.0 244.0 + 64.0 239.0 251.2 + 45.9 247.5 0.420 A
RDW 14.5 + 4.5 13.3 13.2 + 0.6 13.1 12.7 + 0.8 12.6 0.007 K
Neu% 57.0 + 11.6 57.4 56.9 + 8.6 56.2 54.7 + 7.1 55.0 0.626 K
Lym% 32.6 + 10.0 31.5 324 + 7.5 325 34.8 + 7.8 32.8 0.654 K
NLR 22 + 1.7 1.8 2.0 + 13 1.7 3.0 + 2.1 2.6 0.040 K
Eo% 33 + 2.8 2.5 2.5 + 1.9 2.1 1.7 + 0.5 1.7 0.060 K
ELR 0.1 + 0.1 0.1 0.1 + 0.1 0.1 0.1 + 0.1 0.1 0.269 K
Ethmoid 0.5 + 0.7 0.0 1.1 + 0.6 1.0 - - - - 0.000 "
Frontal 0.2 + 0.6 0.0 0.7 + 0.9 0.0 - - - - 0.010 "
Sphenoid 0.3 + 0.5 0.0 0.5 + 0.7 0.0 = = = = 0.244 "
Maxillary 1.8 + 0.5 2.0 1.5 + 0.6 1.5 = = = = 0.003 "
oMC 1.8 + 0.6 2.0 1.8 + 0.5 2.0 - - - - 0.840 "
Total CT score 4.6 + 1.8 4.0 5.6 + 1.9 5.0 - - - - 0.033 "
Endoscopic polyp grade 3.4 + 0.7 3.0 25 + 0.7 2.5 - - - - 0.000 e

K: Kruskal-Wallis (Mann-Whitney U test), »: ANOVA / *: chi-square test

Plt: thrombocyte count, RDW: red cell distribution width, Neu: neutrophil, Lym: lymphocyte, NLR: neutrophil to lymphocyte ratio, Eo: eosinophil, ELR: eosinophil
to lymphocyte ratio, OMC: osteomeatal complex
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Changes in systemic inflammation parameters in preoperative and
postoperative measures may explain the effects of unilateral polyps and
antrochoanal polyps on the systemic inflammatory process. Changes in
systemic inflammatory parameters may help our timing of the medical
or surgical therapy or evaluating the response to the treatment.

Conclusion

The extent of unilateral sinonasal polypoid disease does not affect the
severity of systemic inflammation. The effects of antrochoanal polyps on
systemic inflammation are similar to the effects of unilateral sinonasal

polyps.
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