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Introduction

Antrochoanal polyps (ACPs) are benign solitary inflammato-
ry polyps arising from the maxillary sinus mucosa and
extending from the maxillary sinus ostium to the choanal
opening. These lesions, which were first described by Killian
in 1906, do not cause destruction of the surrounding soft

tissue and bone.1,2 Although a few rare bilateral cases have
been reported in the literature, ACPs almost always show up
unilaterally.3 Nasal obstruction and nasal discharge are the
most common presenting symptoms, although in rare cases,
the presentation could be severe with dyspnea and/or ob-
structive sleep apnea, dysphagia or epistaxis.4 They repre-
sent� 4 to 6% of all nasal polyps in the general population.2,4
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Abstract Introduction There are no definitive parameters to guide the etiology and severity of
pediatric antrochoanal polyps.
Objective The aim of our study is to compare the values of blood cell distribution
parameters in cases of pediatric antrochoanal polyps (ACPs) with those of the control
group. These values may be guiding parameters in determining the etiology of ACPs
and evaluating the severity of the disease and the risk of recurrence.
Methods Blood count values of patients operated for pediatric ACPs were retrospec-
tively analyzed and compared with the data of the control group with the same age and
gender distribution. The ACPs group was divided into subgroups in terms of inflamma-
tion, severity, and recurrence, and these subgroups were statistically compared as well.
Results When the ACP patient group and the control group were compared, there
was no statistically significant difference between the two groups. When we compared
the patients considering the CT findings, there was a statistically significant difference
between the stage III patients and the control group in terms of mean platelet volume
(MPV) and platelet-to-lymphocyte ratio (PLR) values (p< 0.05 in both). Similarly, the
MPV and PLR values were significantly higher in the recurrence patient group than in
the control group. (p< 0.05 in both).
Conclusion As a result of the data obtained, it can be suggested that inflammatory
parameters in pediatric cases of ACPs vary in terms of recurrence and the severity of the
disease.
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In the pediatric population, this rate appears to be closer to
33% of all nasal polyps.5

Although some theories, such as chronic infection, lym-
phatic obstruction, and epithelial rupture theory, have been
proposed regarding the development of ACPs, no definitive
pathophysiological cause could be determined yet.6,7 The
developmental etiology of ACPs is much different from that
of nasal polyposis. In addition, there are no definitive
findings to explain the higher incidence of ACPs, especially
in the pediatric age group. However, a study comparing the
clinical findings in cases of pediatric and adult ACPs showed
that the disease severity was higher in the pediatric than in
the adult group, according to computed tomography (CT)
findings.8

Recently, there are studies in the literature showing
that hemogram parameters are associated with the sever-
ity of the disease and recurrence in chronic inflammatory
diseases.9,10 Especially, the parameters correlated with
the severity of systemic inflammation, such as the neu-
trophil-to-lymphocyte ratio (NLR) and the platelet-to-
lymphocyte ratio (PLR), have also been shown to increase
in cases of nasal polyposis.11 Moreover, there are also
studies suggesting that these parameters may be consid-
ered as an indicator for recurrence in cases of nasal
polyposis.12 Furthermore, in cases of obstructive pathol-
ogy, it is suggested that especially mean platelet volume
(MPV) and PLR ratios show an alteration in children and
adults, and this is also a risk factor for possible cardiovas-
cular complications.13,14 Based on these studies, we con-
sidered that the hemogram parameters could vary in cases
of pediatric ACPs due to the severity of inflammation and
nasal obstruction.

The aim of our study was to compare the blood count
parameters and NLR, PLR, and MPV related to chronic in-
flammation in cases of pediatric ACPs with those of the
control group. Besides that, we planned to investigate
whether these values vary in terms of etiology, severity,
and recurrence characteristics of the disease.

Patients and Methods

The research protocol was submitted to and approved
by the ethics committee of the Sakarya University Medical
Faculty and was conducted in accordance with the ethi-
cal regulations of the Declaration of Helsinki and in adher-
ence to the laws and regulations. The approval number of
the ethics committee was 71522473/050.01.04/122. The
records of patients aged between 6 and 17 years, who
were operated with unilateral polyp etiology in the Sakarya
University otolaryngology clinic between January 2009 and
January 2019, were retrospectively evaluated for our study.
A total of 68 patients whose operative and pathological
findings were consistent with ACPs were included in the
study group. A total of 60 children with the same age range
and gender distribution were determined as the control
group. Patients with systemic diseases, such as uncon-
trolled diabetes mellitus, allergic rhinitis, asthma, active
connective tissue disease, vasculitis, inflammatory bowel

disease, chronic kidney failure, and chronic liver failure,
were excluded from the study. The age, gender, paranasal
sinus tomography findings, pathological data, operation
notes, and recurrence information of the patients were
evaluated and recorded.

Peripheral venous blood samples taken before the oper-
ation were studied on a Cell-Dyn 3700 SL device (Abbott
Diagnostics, Abbott Park, IL, USA), and neutrophil, lympho-
cyte, platelet and eosinophil counts as well as red blood cell
distribution width (RDW), platelet distribution width
(PDW), and MPV values were recorded. Using this data,
the neutrophil, platelet and eosinophil counts were divided
by the lymphocyte, RDW, MPV, and PDWcounts, so the NLR,
PLR, and eosinophil-to-lymphocyte ratio (ELR) values were
calculated. The obtained data were compared with the
control group.

We classified the patients based on preoperative para-
nasal sinus computed tomography (PNS CT) findings: stage I
(antronasal polyp), stage II (ACP extended to the nasophar-
ynx and the ostium of themaxillary sinus was occluded fully
by the neck of the ACP), and stage III (ACP extended to the
nasopharynx and the ostium of the maxillary sinus was
occluded partially by the neck of the ACP).15

Theblood cell distributionparameters of thepatients in the
studywerecompared tothoseof thecontrolgroup. Inaddition,
the patients in the study group were divided into subgroups
according to the presence of recurrence and CT findings, and
the same data were compared between these subgroups.

The Statistical Analysis
The statistical analysis was performed using the IBM SPSS
version 24.0 for Windows statistical software (IBM Corpora-
tion, Armonk, NY, USA). The continuous variables were
expressed as mean� standard deviation and median, and
the categorical variables were expressed as percentage. The
Kolmogorov-Smirnov and Shapiro-Wilk tests were per-
formed for normality distribution analyses. We used one-
way analysis of variance (ANOVA) to compare multiple
groups of normally distributed variables. For the subgroup
comparisons, we used Tukey’s multiple comparison test and
Dunn’smultiple comparison test. For the comparison of non-
normally distributed variables, we used the Mann-
Whitney U tests. The Chi-squared test was used for the
comparison of the categorical variables. P-values of< 0.05
were accepted as significant.

Table 1 Demographic data of patients

Variables Study group Control group p

n Mean� SD
(age)

n Mean� SD
(age)

Gender

Female 33 10.8� 2.97 28 10.28� 4.23 0.,65

Male 30 13.23� 3.65 32 12.9� 2.41 0.57

Total 63 12.18� 2.97 60 11.36� 2.43 0.68

Abbreviation: SD, standard deviation.
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Results

Patients’ Data
Of the patients in the studygroup, 33 (52.38%)were female and
30 (47.62%)weremale. Of the patients in the control group, 28
patients were female and 32 were male. The mean age of the
patients in the studygroupwas12.18� 2.97 years (min6–max
17), while the mean age in the control group was 10.36� 3.67
years (min 6–max 17). There was no statistically significant
difference between the two groups in terms of age and gender
distribution (p¼ 0.05, p> 0.05).(►Table 1) When the opera-
tion notes and histopathology records of the cases in the study
groupwere evaluated, it was found that unilateral endoscopic
sinus surgery along with uncinectomyþ polyp excision was
performed in 61 cases, and the Caldwell-Luc operation was
added in 2 cases. The ACP was located on the right side in 33
(52.38%) of the cases and on the left side in 30 (47.62%) of the
cases. The median follow-up period of the cases was
40.26� 3.57 months (min 6–max 120), and 18 (26.47%) of
the cases had recurrence developed. All histopathological data
were reported as chronic inflammatory polyp.

When the patients in the study group were classified by
the preoperative PNS CT findings, 25 patients (39.68%) were
evaluated as stage III, 12 patients (19.04%) as stage I, and 26
(41.26%) patients as stage II. (►Fig. 1a–c)

Blood Cell Parameters
There was no statistically significant difference between the
study and control groups in terms of neutrophil, lymphocyte,
platelet, eosinophil, basophile, RDW, PDW and MPV counts.
Likewise, there was no statistically significant difference in
terms of NLR, PLR, and ELR values. (►Table 2)

When the recurrence patients (n¼ 18, 28,57%) and non-
recurrence patients (n¼ 45; 71.42%) in the study group were
evaluatedbetween themselves, theneutrophil andPLRvaluesof
the recurrence patients were significantly higher than those of
the non-recurrence patients (p¼ 0.021; p¼ 0.032). (►Table 3)
Additionally, theMPVandPLR values of thepatients in the stage
III group, according to preoperative CT findings, were signifi-
cantly higher than those of the control group (p¼ 0.022,
p¼ 0.037). There was no statistically significant difference

Table 2 Comparison of study and control groups in terms of blood cell parameters

Parameters Study group (n¼ 68) Control group (n¼ 60) p�

Mean� SD Mean� SD

Neutrophil 4,034� 1,175.14 3,967.63� 1,506,.23 0.797

Lymphocyte 2,608.54� 893.03 2,884.72� 954.68 0.120

Platelet 2,897.09� 45.53 2,904.90� 54.52 0.935

Eosinophil 196.38� 156.57 222.23� 160.6 0.395

Basophil 0.09� 0.23 0.076� 0.12 0.513

RDW 15.70� 1.32 15.64� 1.02 0.791

PDW 17.42� 0.87 17.26� 1.07 0.393

MPV 7.38� 0.90 7.1� 0.9 0.107

NLR 1.74� 0.81 1.56� 0.89 0.284

PLR 126.47� 58.95 109.41� 35.07 0.056

ELR 0.07� 0.06 0.08� 0.06 0.784

Abbreviations: ELR, eosinophil-to-lymphocyte ratio; MPV, mean platelet volume; NLR, neutrophil-to-lymphocyte ratio; PDW, platelet distribution
width; PLR, platelet-to-lymphocyte ratio; RDW, red blood cell distribution width; SD, standard deviation.

Fig. 1 (a–c) Coronal cross-sectional images of patients with stage 1, 2 and 3, respectively, on paranasal sinus tomography.
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between the other groups and the control group (p¼ 0.067,
p¼ 0.062). (►Table 4)

Discussion

Antrochoanal polyps are solitary polyps arising within the
maxillary sinus and extending to thenasopharynx through the
posterior nasal cavity.4 It has been suggested that the polyp
arises from the blocked and ruptured acinous mucous glands
during thehealing process of sinusitis, thus being an extension
of a mucocele.7 Various theories have been proposed in
terms of the causes inducing the development of ACP. In the
literature, there are studies revealing the role of arachidonic
acid metabolites, urokinase-type plasminogen activator and

plasminogen activator inhibitor-110, cytokine and IL-6 in the
etiopathogenesis.16–18 Mostofa et al suggested the lymphatic
obstruction theory, and they found increased lymphatic den-
sity in the transitional area between the sinusmucosa and the
ACP pedicle.7 However, one of the best known points about
ACP is that it is more common in children and young adoles-
cents.1,4 The reasons for themore frequent incidence of ACP in
childhood have not been clarified yet. However, chronic sinus-
itis and allergy are the most commonly emphasized topics on
this topic. In the studies on pediatric patients, the incidence of
ACPs in children with chronic sinusitis has been reported as
20.7%.19 Both Cook et al and Heck et al reported allergy in a
considerablepercentageof their patientswithACPs (23.4%and
69.7%, respectively). They found a statistically significant

Table 4 Comparison of blood cell parameters in terms of computed tomography findings grading of patients and control group

Parameters Stage I group (n¼ 12) Stage II
(n¼ 26)

Stage III
(n¼ 25)

Control
(n¼ 45)

p

Mean� SD Mean� SD Mean� SD Mean� SD

Neutrophil 4,088.88� 1,041.32 4,489.18� 1,283.61 3,983.75� 911.48 3,967.63� 1,506.23 0.865

Lymphocyte 2,494.44� 795.17 2,733.78� 931.54 2,213.75� 812.56 2,871.78� 950.91 0.232

Platelet 298,555.55� 5,269.67 290,027.02� 4,241.78 2,851.25� 5,498.44 2,895.00� 5,429.39 0.857

Eosinophil 216.11� 165.,11 196.89� 163.38 178� 139.38 220.89� 159.45 0.449

Basophil 0.097� 0.23 0.086� 0.12 0.089� 0.23 0.095� 0.12 0.867

RDW 15.65� 0.95 15.70� 1.43 15.56� 1.23 15.67� 1.04 0.834

PDW 17.3� 0.52 17.35� 0.82 17.97� 1.29 17.26� 1.06 0.408

MPV 7.26� 0.89 7.42� 0.93 8.31� 0.94 7.10� 0.89 0.022

NLR 1.73� 0.56 1.69� 0.85 1.94� 0.95 1.65� 0.85 0.675

PLR 128.36� 44.74 122.08� 60.89 149.86� 69.47 109.4� 34.75 0.037

ELR 0.09� 0.08 0.07� 0.06 0.07� 0.05 0.08� 0.06 0.943

Abbreviations: ELR, eosinophil-to-lymphocyte ratio; MPV, mean platelet volume; NLR, neutrophil-to-lymphocyte ratio; PDW, platelet distribution
width; PLR, platelet-to-lymphocyte ratio; RDW, red blood cell distribution width; SD, standard deviation.

Table 3 Comparison of blood cell parameters between in recurrence and non-recurrence patients groups

Parameters Recurrent group (n¼ 18) Non-recurrent group (n¼ 45) p

Mean� SD Mean� SD

Neutrophil 4,567.64� 1,229.26 3,778.91� 1,093.06 0.021

Lymphocyte 2,359.41� 785.79 2,643,24� 955.96 0.963

Platelet 290,294.11� 376.41 280,918.91� 489.73 0.867

Eosinophil 208,4595� 179.15 173.0� 97.19 0.449

Basophil 0.087� 0.23 0.096� 0.12 0.867

RDW 15.61� 1 15.7� 1.45 0.834

PDW 17.58� 1.07 17.37� 0.77 0.408

MPV 7.46� 0.83 7.34� 0.95 0.190

NLR 1.96� 0.84 1.63� 0.8 0.169

PLR 123.05� 71.49 106.28� 54.1 0.032

ELR 0.07� 0.06 0.08� 0.07 0.853

Abbreviations: ELR, eosinophil-to-lymphocyte ratio; MPV, mean platelet volume; NLR, neutrophil-to-lymphocyte ratio; PDW, platelet distribution
width; PLR, platelet-to-lymphocyte ratio; RDW, red blood cell distribution width; SD, standard deviation.
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correlation between ACPs and allergies.5,6 On the other hand,
other researchers failed to find even one case of a well-
confirmed allergic basis among patients with ACP.20 Consid-
ering the literature, it is seen that several blood parameters,
such as total eosinophil, basophil count or ELR in cases of
pediatric allergic rhinitis, provide data supporting allergy.21,22

Although there are not many studies evaluating blood param-
eters in casesof pediatricACP fromthispointof view, thestudy
by Pagella et al found no significant difference in terms of
eosinophil and basophil values.23 In this study, there was also
no significant difference between ACP cases and the control
group in terms of preoperative eosinophil andbasophil values.
Similarly, therewas no significant difference between the two
groups in terms of ELR value (p> 0.05 for both).

Recently, new inflammatory biomarkers, including MPV,
RDW, NLR, and PLR values observed in complete blood count
(CBC) testing, havebeen used to detect systemic inflammation
levels in the human body. These notably include NLR, and it
was also seen that PLR and ELR counts have been investigated
in various studies. Although there are many studies on their
correlations with disease severity and recurrence in nasal
polyposis cases, it is noted that the two most commonly
associated values in this respect are ELR and NLR.11,24 The
studies showed that PLR was more valuable than NLR in
chronic inflammation, and it has been emphasized that PLR
is an important inflammation marker.9,25 Furthermore, there
are also studies suggesting that PLR is a predictive marker in
nasal polyposis cases.12 Considering that another topic in ACP
etiology is chronic sinusitis and inflammation, there may be
changes in the inflammatory blood parameters of these
patients. In our study, there was no statistically significant
difference between the pediatric ACP cases and the control
group in terms of the specified parameters (p> 0.05). In our
study, we evaluated the patients according to recurrence and
severityof infection, as in the studies onnasal polyposis. In our
study, the recurrence rate of ACP was 26.47%. In a study on
recurrence rates in pediatric cases, the mean recurrence rate
was reported to be 15%.26However, in the study by Lee et al on
comparison of pediatric and adult ACP cases, the rate of
recurrence was found to be higher in adults.8 Although the
rate of recurrence was higher than the average rate in our
study, it should be kept in mind that the recurrence rates may
vary in the pediatric age group.When thepatients in our study
were grouped in terms of recurrence development, it was
found that the PLR and MPV values were higher in the
recurrence group (p< 0.05). Although the small number is
statisticallyaquestionmark, considering thesimilar studieson
nasal polyposis in this respect, it is seen that there are similar
patient ratios between recurrence and non-recurrence
cases.11,24

Furthermore, when we classified the patients in the
study group according to the preoperative CT findings in
terms of the severity of infection, it was found that the
majority of the patients (n¼ 31.65%) were stage II. Accord-
ingly, the MPV and PLR values were higher in 25 patients
whose findings were interpreted as stage III (p< 0.05). This
was thought to be due to obstructive pathology caused by
the extension of the current polyp to the nasopharynx. In a

study by Pagella et al, it was reported that in pediatric ACP
cases, the incidence of nasal obstruction as a symptom was
93% and the rate of obstructive sleep apnea syndrome
(OSAS) was 40%.23 In the literature, there are studies
showing that obstructive pathologies alter blood param-
eters in pediatric cases. In the study by Erdim et al on obese
children with sleep apnea disorder, it was found that the
NLR, PLR, and RDW values were significantly higher in the
group with a apnea-hypopnea index (AHI) � 5 than in the
control group.13 In the study conducted by Kucur et al, 105
patients with adenoid hypertrophy and 100 age- and sex-
matched healthy people were compared. The MPV levels
were significantly higher in patients with adenoid hyper-
trophy. When the pre and postoperative MPV levels of the
study group were compared, it was found that there was a
significant decrease in the MPV levels of the postoperative
group.27 In the studies, it is seen that the MPV and PLR
values are mostly associated with increased cardiovascular
risk. Although the preoperative AHI of our patients in the
study groupwas not evaluated, the high MPV and PLR values
in the stage III group may be important in terms of
indicating that the cardiovascular risks associated with
potential obstruction may increase in ACP cases.

Although the data obtained from a recent study will not
change the treatment strategy of ACPs, we think that these
findings will be helpful to understand the etiology and
effects of ACP in the pediatric age group. Especially knowing
that recurrent rhinological infections may play a role in the
development of ACP may be useful for patient follow-up.

Conclusion

Pediatric ACPs account for the majority of childhood polyps.
Although there are different theories in the literature about
the etiology of ACP, the theories proposed are allergy and
chronic sinusitis. There are studies suggesting that espe-
cially NLR and PLR values may be the determinant param-
eters in terms of severity of inflammation and recurrence in
cases of nasal polyposis. Furthermore, there are publica-
tions reporting that the ELR and PLR values increase in
allergic individuals. However, in our study conducted on
pediatric ACP cases, there was no significant difference in
the blood parameters of the patients with ACP compared
with those of the control group. However, when the
patients were grouped as recurrence and non-recurrence,
according to the infection severity in the preoperative CT
findings, the MPV and PLR values of the stage III patients
with recurrence were significantly higher than those of the
control group. We are of the opinion that this will contrib-
ute to the etiology and potential effects of the disease in
pediatric ACP cases. More comprehensive controlled studies
to be conducted in the future will provide more detailed
data on this issue.
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