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Abstract

Background/Aim. Nasal polyps ate inflammatory hypet-
trophic proliferations of the sinonasal mucosa composed of
both epithelial and stromal elements. The aim of this study
was to determine histopathological hallmarks of nasal poly-
posis via semiquantitative morphometric study. Methods.
The study comprised 77 patients with chronic rhinosinusitis
and nasal polyposis (CRSwNP) that underwent functional
endoscopic sinonasal surgery performed by the same sur-
geon. The control group consisted of 9 different nasal mu-
cosal samples that were taken from patients without
CRSwNP that underwent functional and esthetic surgery.
Morphometric analysis included gradation of tissue edema
within polyps, thickening of epithelial basal membrane, de-
gree of inflammation, presence/absence of metaplasia with-
in epithelium, degree of fibrosis within polyps, and per-
centage of inflaimmatory cells within inflammatory infiltrate
(lymphocytes, macrophages, plasma cells, neutrophils and
eosinophils). Results. As expected, samples from the study

Apstrakt

Uvod/Cilj. Nazalni polipi predstavljaju inflamatorne
izrasline hipertroficne respiratorne sluznice i sacinjeni su od
epitelnih i stromalnih elemenata. Cilj ove studije bio je da
odredimo patohistoloska obelezja nazalnih polipa kroz
semikvantitativnu ~ morfometrijsku  studiju.  Metode.
IzvtSena je semikvantitvha morfometrijska analiza uzoraka
nazalne sliznice uzetih od 77 bolesnika sa hroni¢nim
rinosinuzitisom 1 nazalnim polipima. Kontrolnu grupu
sacinjavali su uzorci nazalne sluznice, uzeti od 9 pacijenta

group showed significantly higher degree of inflammation
than samples from the control group (x> = 35.89, with p <
0.01). Degtee of fibrosis in nasal polyposis was in positive
correlation with duration of symptoms (» = 0.25, p < 0.05)
and with percentage of macrophages in inflammatory infil-
trate (r = 0.26, p < 0.05). Patients with nasal polyposis had
significantly lower number of lymphocytes (r=-7.66, p <
0.01), but significantly higher number of eosinophils
(r=13.84, p < 0.01), macrophages (r=3.34, p < 0.01) and
plasma cells (r=3.14, p < 0.01) than controls (p < 0.01).
Conclusion. Tissue samples from patients with nasal poly-
posis show significant changes that reflect in vatious de-
grees of inflammation, fibrosis and basement membrane
thickening which may contribute to more difficult surgical
management and perioperative complications such as bleeding,
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bez nazalne polipoze koji su bili podvrgnuti funkcionalnoj i
estetskoj  hirurgiji. Kod svih bolesnika je ucinjena
funkcionalna endoskopska sinonazalna hirurgija od strane
istog hirurga. Morfometrijska analiza je ukljucivala gradaciju
edema tkiva sa polipima, debljinu bazalne membrane,
stepen inflamacije, ptisustvo/odsustvo metaplazije u epitelu,
stepen fibroze, kao 1 procenat zapaljenskih Ccelija sa
zapaljenskim infiltratom (limfocite, makrofage, plazma
celije, neutrofile i eozinofile). Rezultati. Kao $to je i
ocekivano, uzorci iz ispitivane grupe su imali znacajno veci
stepen inflamacije u odnosu na kontrolnu grupu (>
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= 35.89, p < 0.01). Stepen fibroze kod polipa nosa je bio u
porzitivnoj korelaciji sa trajanjem duzine simtoma (r = 0.25,
p < 0.05) i sa procentom makrofaga u zapaljenskom
infiltrate (r = 0.26, p < 0.05). Bolesnici sa nazalnom
polipozom imali su znacajno vedi broj limfocita (r = -7.60, p
< 0.01), ali i znacajno vedi broj eozinofila (r=3.84, p <
0.01), makrofaga (r=3.34, p < 0.01) i plazma Ccelija
(r=3.14, p < 0.01) nego kontrolna grupa (p < 0.01).
Zaklju¢ak. Uzorci tkiva kod bolesnika sa nazalnom

polipozom pokazuju znacajne promene koje se ogledaju u
razlicitom stepenu inflamacije, fibroze i zadebljanja bazalne
membrane $to moze znacajno otezavati hirurski zahvat, kao
1 uticati na vedi stepen perioperativnih komplikcija kao sto je
krvarenje.

Kljucne reci:
nos, polipi; hirurgija, otorinolaringoloska, procedure;
postoperativne komplikacije; histologija.

Introduction

Nasal inflammatory polyps are nonneoplastic prolifera-
tions of the sinonasal mucosa composed of both epithelial
and stromal elements. The pathogenesis of these lesions is
still uncertain; however, mucosal edema and inflammation,
cytokine secretion, and collagen synthesis stimulated by eo-
sinophils have all been implicated *; polyps are frequently
associated with salicylates intolerance, asthma and cystic fi-
brosis *°. Symptoms at presentation include nasal obstruc-
tion, rhinorrhea, headache, impaired sense of smell and post-
nasal discharge *°. Nasal polyposis (NP) is slightly more
prevalent in men, with an incidence in the fifth decade of
life, and affects between 1% and 4% of the population °.

Patients who have failed medical management may
benefit from surgical intervention in the form of transnasal
ethmoidectomy or, more recently, functional endoscopic
nasal surgery. Even after appropriate surgical therapy, a sig-
nificant number of patients with chronic rhinosinusitis (CRS)
with NP (CRSWNP) experience recurrences °, with disease-
free interval significantly shorter in patients with eosinophil-
ic-type polyposis. NP often present as multiple bilateral
masses arising from the lateral nasal wall. Inflammatory po-
lyps can measure up to several centimeters in diameter, with
usually a broad stalk and have a myxoid or gelatinous ap-
pearance with a smooth surface. Histologically, they are
lined with respiratory epithelium with a variably thickened
basement membrane. The epithelium often exhibits some de-
gree of squamous metaplasia. The stroma is abundant and
highly edematous or myxoid and contains a mixed inflamma-
tory infiltrate composed of eosinophils, lymphocytes, and
plasma cells. Sometimes Charcot-Leyden crystals associated
with abundant eosinophils may be seen. These crystals are a
result of eosinophil degeneration and are formed at the sur-
face of nasal mucosa and within mucus. In cases associated
with infection, neutrophils may be present in large numbers.
The stroma contains a variable number of fibroblasts and
blood vessels *.

The aim of this study was to determine histopathologi-
cal hallmarks of nasal polyposis via semiquantitative mor-
phometric study.

Methods

We conducted a study during period of January 1st,
2016 until December 31st, 2016. The study comprised 77 pa-
tients with CRSwWNP that underwent endoscopic sinus sur-

Trivi¢ A, et al. Vojnosanit Pregl 2020; 77(8): 784—788.

gery performed by the same surgeon. Patients had no history
of cystic fibrosis, antrochoanal polyp or primary ciliary
dyskinesia. Nasal steroid treatment was given to patients pre
and postoperatively. Nasal polyps were sent for histopatho-
logical examination. Representative tissue samples were
processed routinely, were formalin-fixed and paraffin em-
bedded. Tissue sections that were 5 um thick were made and
stained with hematoxillin & eosin. The control group con-
sisted of 9 different nasal mucosal samples that were taken
from patients without CRSwWNP that underwent functional
and esthetic surgery. The samples of mucosa were taken
from inferior nasal concha. After the histopathological diag-
nosis of nasal polyposis was established, semiquantitative
morphometric analysis was performed. It included gradation
of tissue edema within polyps according to the degree of la-
mina propria expansion (0 - no edema, 1-slight edema/slight
lamina propria expansion, 2 - moderate edema/moderate la-
mina propria expansion, 3 - severe edema/marked lamina
propria expansion), thickening of epithelial basal membrane
(0 - no thickening, 1 - slight thickening, 2 - moderate thick-
ening, 3 - severe thickening), degree of inflammation (0 - no
inflammation, 1 - slight inflammation with inflammatory in-
filtrate comprising less than 30% of the sample/per 100 x
magnification, 2 - moderate inflammation, with inflammato-
ry infiltrate comprising between 30% and 60% of the sam-
ple/per 100 x magnification, 3 - severe inflammation, with
inflammatory infiltrate comprising more than 60% of the
sample/per 100 x magnification), presence/absence and type
of metaplasia within epithelium (goblet cell metaplasia and
squamous metaplasia), degree of fibrosis within stroma (0 -
no fibrosis, 1 - slight fibrosis that comprises less than 30% of
stromal surface, 2 - moderate fibrosis that comprises up to
50% of stromal surface, 3 - severe fibrosis that comprises
more than 50% of the stromal surface), and percentage of in-
flammatory cells within inflammatory infiltrate (lympho-
cytes, macrophages, plasma cells, neutrophils and eosino-
phils). We also evaluated gender and age in both the control
and the study group, duration of symptoms, prior history of
allergies and polyposis laterality. We did not evaluate the
percentage of eosinophils within nasal mucus. Analysis was
performed using a Cell F imaging analysis programme and
was performed by one pathologist.

Data were analyzed by the y*-test, Pearson's correlation
coefficient and t-test with p values <0.05 that were consi-
dered significant. All analyses were done in the software
package Statistical Package for Social Sciences 18 (SPSS 18).
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Results

Our study included 77 patients, 46 (59.7%) male and 31
(40.3%) female. Control group consisted of 9 patients, 6
(66.7%) male and 3 (33.3%) female. Average age (Table 1)
in the study group was 45.40 * 14.92 years (age ranged from
13 to 71 years). Duration of symptoms ranged from 1 to 31
months, the average being 12.10 + 6.81 months. Majority of
patients (89.6%) had bilateral NP. We found no gender dif-
ferences in our patients in comparison with any of examined
morphological data. Samples from the study group showed
significantly higher degree of inflammation than samples
from the control group (¥° = 35.89, p < 0.01). Slight inflam-
mation was found in 35 patients, moderate in 33 patients and
severe in 9 patients from the study group (Figure 1). Fibrosis
(Figure 2) was slight in 13 patients, moderate in 34 and se-
vere in 17 patients within the study group, whilst 17 showed
no morphological signs of fibrosis. Degree of fibrosis in NP
was in positive correlation with duration of symptoms (r =
0.25, p < 0.05) and with percentage of macrophages in in-
flammatory infiltrate (r = 0.26, p < 0.05). There was no such
correlation between degree of tissue edema and age/duration
of symptoms. There were no patients with 50% or more ma-
crophages in the inflammatory infiltrate. Patients with NP
had significantly lower number of lymphocytes (r = -7.66, p
< 0.01), but significantly higher number of eosinophils
(r=3.84, p < 0.01), macrophages (r=3.34, p < 0.01) and
plasma cells (r = 3.14, p < 0.01) than the controls (p < 0.01).

Table 1
Clinical characteristics of the study group with nasal
polyposis and the control group

Characteristics Study Control
group group

Gender, n (%)

male 46 (59.7) 6 (66.7)

female 31 (40.3) 3(33.3)
Total 77 (100) 9 (100)
Age (years), min—max. 13-71 18-55
Duration of symptoms (months), 1-31 -
min—max . (mean £ SD) (12 £ 6.81)

O Inflammation

B Fibrosis

O Metaplasia

O Basal membrane
thickening

No of patients

Fig. 1 — Histopathological hallmarks of the study group
with nasal polyposis.

P | 2 B
Fig. 2 — Nasal polyp with mild stromal fibrosis
(hematoxillin & eosin, original magnification x200).

Epithelial metaplasia was found in a great majority of
patients: isolated goblet cell metaplasia in 70.1% (Figure 3)
and combined goblet cell and focal squamous metaplasia in
26%. Only 1 (1.3%) patient showed no adaptive epithelial
changes. We also found no correlation of basal membrane
thickening (Figure 4) with age of patients and duration of
symptoms.

PO A ik
Fig. 3 — Nasal polyp with goblet cell metaplasia
(hematoxillin & eosin, original magnification x200).

A “.lgx y
Fig. 4 — Basal membrane thickening within nasal polyp
(hematoxillin & eosin, original magnification x400).
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Discussion

Rhinosinusitis can be defined as an inflammation with
two or more of the following symptoms: nasal conges-
tion/blockade, nasal discharge, facial pain, reduction/loss of
smell; there are also complementary endoscopic signs and
computed tomography changes. If rhinosinusitis persists for
more than 12 weeks it is classified as chronic, with or with-
out NP. NP consists of mucosal edema, inflammatory infil-
trates, hyperplastic / hypertrophic sero-mucous glands often
with some degree of epithelial metaplasia. A vast variety of
inflammatory cells can be found in NP such as eosinophils,
neutrophils, mast cells, plasma cells, lymphocytes, mono-
cytes and fibroblasts. CRSWNP is also characterized with in-
creased fibrosis and collagen deposition and with thickened
epithelial basement membrane. Recent studies often discuss
and explain different immunological pathways of tissue
damage and edema, also different inflammatory pathways
and different responses to treatment between CRSwWNP and
CRS without NP **2 1t is well known that inflammatory
reactions can stimulate epithelial proliferation. Inflammatory
cells produce various growth factors that stimulate epithelial
proliferation. Recent studies report that NP with recurrent
disease displayed higher scores for proliferation markers *,
but not significantly higher than that in non-recurring NP;
preoperative steroid treatment might have resulted in inhibi-
tion of inflammatory response 2. The presence of eosino-
phils greatly increases the risk of recurrent disease ** **. Na-
kayama et al. ** report eosinophilic inflammation in 59.6% of
patients with NP. Patients with mucosal eosinophilia had
higher recurrence rate than patients without mucosal eosino-
philia, whereas patients with NP did not have higher polyp
recurrence rate than patients without NP **. Vlaminck et al. **
found tissue eosinophils in 78% of CRS with NP in compari-

son to 42% patients with CRS without NP. Eosinophilic mu-
cin was observed in 52% of patients with CRSwWNP and in
20% of patients CRS without NP. CRSwNP patients showed
a recurrence rate of 48%; those with additional eosinophilic
mucin showed 56% of recurrences **. In our study, after the
follow-up period, there were no reccurences.

Recently macrophages invaded the spotlight in NP.
Banks et al. ** found that NP patients had significantly in-
creased numbers of macrophages compared to control pa-
tients or patients without polyposis, regardless of atopic sta-
tus. Our results concur with this report: we found significant-
ly higher number of eosinophils, macrophages and plasma
cells in patients with NP compared to the control ones, re-
gardless of symptom duration, patients age and atopic status.
We also found significant positive correlation between de-
gree of fibrosis within NP and duration of symptoms and
correlation between percentage of macrophages and degree
of fibrosis. There was no such correlation between degree of
tissue edema and age/duration of symptoms. We found that
higher degree of tissue fibrosis may aggravate the operating
process during endoscopic nasal surgery. We also found that
younger patients with NP had significantly higher degree of
neutrophils in inflammatory infitrates, regardless of symptom
duration. These findings were not reported in previously pub-
lished histopathological studies.

Conclusion

Tissue samples from patients with nasal polyposis show
significant changes reflecting in various degrees of inflam-
mation, fibrosis and basement membrane thickening which
may contribute to more difficult surgical management and
perioperative complications such as bleeding.
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