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rience a significant deterioration in the quality of life. Despite 
the fact that diagnosis is not a concern, the effects of treatment 
are limited due to frequent recurrence. It is estimated that ev-
ery tenth patient who has undergone surgical removal of nasal 
and paranasal sinus polyps will experience a recurrence with 
serious ailments causing deterioration of the quality of life and 
requiring reoperation [6]. Some authors believe that as much as 
60% of patients who have undergone surgery to remove nasal or 
paranasal sinus polyps may experience recurrence, and approx. 
27% of those will decide to undergo reoperation [8]. Much re-
search has been devoted to the etiopathogenesis of nasal and 
paranasal sinus polyps, with particular attention paid to inflam-
matory factors (interleukins IL-5, IL-6, IL-8, IL-12, IL-25, IL-32, 
IL-33; TNF-α, TGF-β, INF-γ), eosinophilic infiltrate and fungal 
infections [7, 9–11]. Relatively few researchers have attempted 
to find markers to predict which patients may expect a recur-
rence after surgery for nasal and paranasal sinus polyp removal. 
Determination of interleukin-5 raises some hope, but the results 
are inconclusive [7]. Determination of eosinophil content in pol-
yps [12] or the amount of eosinophils and basophils in peripheral 
blood [13] also raises some hope.

AbbreviAtions

CRS – chronic rhinosinusitis 
EPOS – European Position Papers on Rhinosinusitis and Nasal Polyps

introduction

Chronic rhinosinusitis, or CRS is one of the more common in-
flammatory diseases affecting even 15–16% of the population. 
The yearly cost of treatment of various forms of rhinosinusitis 
in the United States totals approximately 6 billion dollars a year, 
and the number of days of incapacity for work due to rhinosi-
nusitis is similar to those due to bronchial asthma. The Euro-
pean Position Paper on Rhinosinusitis and Nasal Polyps (EPOS 
2007, 2012) divides chronic sinusitis into with or without polyps 
[1–3]. Another division distinguishes 3 forms of chronic sinus-
itis: with polyps, without polyps and allergic fungal sinusitis [4]. 
The incidence of nasal and paranasal sinus polyps in the general 
population is estimated at 4% [5], up to 4% or 0.5–4.3% [6, 7]. 
A patient who suffers from this unpleasant condition may expe-
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velopment [14]. Furthermore, they affect receptors. The above-
mentioned characteristic of galectins contributes to an increasing 
discussion about the ability of glycans to store biological infor-
mation. Of the 16 known, 12 can be found in humans. It is worth 
emphasizing that galectins play an important role in cancer, e.g. 
in squamous cell carcinoma of the throat; increased expression of 
galectin-1 may be a negative prognostic factor [15]. In turn, galec-
tin-3 shows increased expression in invasive laryngeal cancer [16]. 
Galectins-1 and -3 have also been researched in the tissue of na-
sal and paranasal sinus polyps, and their increased content was 
found in some studies [17–20]. Considering that galectins-1 and 
-3 are not only associated with the proliferation of cancer cells, 
but also play a role in inflammatory and allergic diseases, we de-
cided to check whether their content in the tissue of primary and 
recurrent polyps shows differences.

MAteriAl And Methods

The study involved 50 patients with nasal and paranasal sinus polyps: 
primary (n = 35) and recurrent (n = 15). The study was approved by 
the Bioethics Committee of the Silesian Medical University (decision 
No: KNW/0022/KB1/127/I/16). Patients characteristics are presented 
in Tab. I. After surgical resection, the polyps were frozen in –70°C 
– until the analysis. After homogenization, galectin-1 and -3 con-
tent was determined by ELISA using commercial kits Quantikine® 
ELISA Human Galectin-1 Immunoassay i Quantikine® ELISA Hu-
man Galectin-3 Immunoassay of R&D Systems (Minneapolis, 
USA). The laboratory analysis was performed by the Anchem labor- 
atory in Katowice. Student’s t-test was used for statistical analysis. 

results

Fig. 1. presents contets of both evaluated galectins in all nasal pol-
yps. Statistical analysis showed no statistically significant differ-
ences in galectin-1 content between primary and recurrent polyps 
of the nose and paranasal sinuses (Fig. 2.). Although the content 
of galectin-3 did not differ statistically significantly between the 
primary and recurrent polyps (Fig. 3.), value p = 0.07 is close to 
the limit of statistical significance (0.05).

discussion

Paranasal sinus polyps often remain undiagnosed. Data cited in the 
introduction regarding their incidence in the general population 
may be underestimated, since they concern patients in whom, as 
a rule, polyps of the paranasal sinuses caused ailments that required 
the initiation of diagnostics ending with the detection of polyps. 
However, there remain people with asymptomatic polyps of the 
paranasal sinuses. In 2004, Larsen and Tos [21] assessed the fre-
quency of nasal and paranasal sinus polyps in the dissected spec-
imen. Their presence was found in as many as 32% of autopsied 
bodies. Similar data (31.7%) was previously obtained by Tarp et al., 
who analyzed images obtained in magnetic resonance imaging of 
the head performed for various neurological indications. In 2001, 
French researcher Crampette stated that among people with nasal 

In recent years, galectins have enjoyed considerable interest from 
researchers. They constitute a family of endogenous lectins and 
show high affinity for β-galactosides. These interactions are im-
portant in transmitting intercellular signals: in the regulation of 
cell-cell adhesion, cell growth, immune processes and tumor de-

Fig. 1.  Galectin-1 and galectin-3 contents in all nasal and paranasal sinus polyps 
(mean ± standard deviation).

Fig. 2.  Galectin-1 content in primary and recurrent polyps of the nose and paranasal 
sinuses (mean ± standard deviation; p = 0.42).

Fig. 3.  Galectin-3 content in primary and recurrent polyps of the nose and paranasal 
sinuses (mean ± standard deviation; p = 0.07).
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to separate primary and recurrent polyp groups into subgroups 
of allergic and non-allergic polyps. Multifactorial analysis of re-
current polyps, performed in Chinese patients, showed that the 
greatest risk of polyp recurrence was associated with increased 
expression of interleukin-5, IgE, cationic eosinophilic protein 
(ECP) and Staphylococcus aureus enterotoxin-specific immuno-
globulin E (SE-IgE) [9]. The literature cited in our work indicates 
that there is still no commonly accepted indicator that would al-
low to assess the risk of recurrence of nasal and paranasal sinus 
polyps. The observed differences in galectin-3 content between 
primary and recurrent polyps found in our work are not statis-
tically significant, although p = 0.07 is close to 0.05, which is the 
limit for statistical significance. In this case, it is advisable to re-
peat our research on a larger group of patients with primary and 
recurrent nasal and paranasal sinus polyps in order to be able to 
fully assess whether the determination of the content of galec-
tin-3 may be helpful in assessing the risk of recurrence of nasal 
and paranasal sinus polyps.

polyps, about half have undergone a previous polypectomy [22]. 
However, our data does not support this statement. Among the 
patients included in our study, people with recurrent nasal and 
paranasal sinus polyps accounted for only 30%.

It is worth emphasizing that nasal and paranasal sinus polyps of-
ten coexist with other conditions, the most important of which in-
clude asthma and allergic fungal sinusitis. Furthermore, in recent 
times attention has been drawn to the fact that nasal and parana-
sal sinus polyps may be associated with other pathologies such as 
eosinophilic granulomatosis with vasculitis, primary ciliary dys-
kinesia and cystic fibrosis [11, 23].

Data on galectin-1 and -3 contents in the tissue of nasal and pa-
ranasal sinus polyps are not homogeneous. In the studies of Dilci 
et al. expression of galectin-1 in nasal polyps did not differ stat- 
istically compared to nasal turbinates [24]. Sena et al. found that 
nasal polyps have lower expression of the galectin-1 gene, while 
with steroid treatment it increases [18]. In turn, Delbrouck et al. 
found that nasal polyps have a greater expression of both galec-
tin-1 and galectin-3 than nasal turbinates [17]. In the cited work 
of Delbrouck et al. and in the research of Duray et al. [14] it was 
noted that the contents of galectin-1 and galectin-3 do not differ 
in allergic and non-allergic polyps of the nose and paranasal si-
nuses. Based on these observations, in our study we decided not 

tab. i.  Patients characteristics. 

woMen Men AGe in yeArs [AverAGe ± sd]

All polyps 8 42 53.6 ± 12.8

Primary polyps 8 27 52.0 ± 12.7

Recurrent polyps 0 15 57.3 ± 12.8
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