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ABSTRACT

Objective: In this study, we aimed to evaluate the differential diagnosis of nasal polyps and infected nasal polyps before the operation with
density measurement in paranasal sinus computed tomography examination.

Methods: The study included 129 patients (93 men and 36 women; mean age 41.00 years; range 13 to 82 years) diagnosed as nasal polyps
(nasal polyps group) and 26 patients (17 men, 9 women; mean age 42.50 years; range 16 to 74 years) diagnosed as infected nasal polyps. In the
preoperative paranasal computed tomography examination, the nasal polyps density of the patients was scored according to the Lund-Mackey
system. To measure the volume of inflammatory opacification, the soft tissue density ratio (%) was measured. Neutrophil to lymphocyte ratio,
mean platelet volume values, Lund-Mackey system, and soft tissue density ratio scores were statistically compared in all the groups.

Results: The median mean platelet volume value was 9.40 (6.4-12.0) in the nasal polyps group and 10.20 (7.9-12.1) in the infected nasal polyps
group with a statistically significant difference (P = .007). There was a significant positive correlation between infected nasal polyps and mean
platelet volume (P =.006, r = 0.219**), Lund-Mackey system total, and soft tissue density ratio total (P =.000, r = 0.797**). According to the re-
sults of receiver operating curve analysis in patients with infected nasal polyps, sensitivity 61.5% and specificity 60.5% for mean platelet volume
(P=.007, area under curve: 0.669 [0.574-0.763]) were found. The cut-off point for mean platelet volume value was > 9.95.

Conclusion: If there is an infection in patients with nasal polyps, surgery should be considered after antibiotic therapy. The use of mean platelet vol-
ume as a marker of inflammation in these patients appears to be more reliable than the Lund-Mackey system and soft tissue density ratio scores.
Keywords: Lund-mackey system, mean platelet volume, nasal polyps, neutrophil lymphocyte ratio, soft tissue density ratio

Introduction

Nasal polyps (NP) is a disease characterized by progressive in-
flammation in which eosinophils, T cells, neutrophils, and plas-
ma cells are seen in the nasal mucosa and paranasal mucosa.’
Nasal polyp is seen in 5%-12% of the population and is often
associated with chronic rhinosinusitis.? Nasal polyps is more
common with asthma, aspirin hypersensitivity, cystic fibrosis,
and Churg-Strauss syndrome.? Nasal congestion, runny nose,
bad smell, and sneezing are the main complaints in patients.
Nasal endoscopic examination and computed tomography
(CT) are used in the diagnosis of NPs.®

The pathophysiology of NP is not fully understood. NP is a
multifactorial disease affected by atopy, inflammation, genet-
ic factors, and environmental factors.? Inflammation has an
important place in NP pathophysiology. T helper 1 (Th1) cyto-
kines, Th2 cytokines, and chemokines were found to be high in
the nasal secretion in patients with NP.#
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Neutrophil lymphocyte ratio (NLR) can be determined from the
hemogram analysis of the peripheral blood. Neutrophil lympho-
cyte ratio value was found to be high in systemic inflammation,
peripheral vascular diseases, diabetes mellitus, coronary artery
diseases, some gynecological and hepatobiliary malignancies;
and this situation was associated with poor prognosis.>”

Platelets play an important role in the pathogenesis of local
and systemic inflammation-related disorders. Mean platelet
volume (MPV) shows platelet function and indicates increased
platelet activation.® It has been recently reported that MPV can
be used as a risk indicator in some diseases and also reflects
inflammation.®'°

Rhinosinusitis (RS) is defined as the inflammation of the na-
sal and paranasal sinus mucosa.® Computed tomography ex-
amination is the frequently used imaging method in parana-
sal sinus pathologies in patients where diagnosis or surgery
is planned." Nasal polyps and rhinosinusitis are seen as soft
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tissue density (isodense) on CT examination. We can reveal
the difference between the density measurement made from
the workstation and the soft tissue density. Although there are
studies on diffusion-magnetic resonance imaging in the diag-
nosis of rhinosinusitis in the literature, we have not encoun-
tered any studies on CT density measurement in the literature.
Preoperative differential diagnosis of NPs and rhinosinusitis is
important in terms of surgical information.

In this study, we aimed to evaluate the differential diagnosis
of NP and infected NP (rhinosinusitis) before the surgery with
density measurement, MPV, and NLR levels in paranasal sinus
CT examination.

Methods

Study Participants

One hundred and twenty nine patients (NP group; 93 men, 36
women; mean age 41.00 years; range 13 to 82 years) and 26 pa-
tients with infected NPs (infected NP group; 17 men, 9 women;
mean age 42.50 years; range 16 to 74 years) who were operated
upon with a diagnosis of NP and whose pathology was reported
as NP at the University Faculty of Medicine Ear Nose and Throat
(ENT) Clinic between June and October 2020 were included in
the study. Endoscopic examination and paranasal CT examina-
tions were first performed on patients who were planned for sur-
gical treatment for NP. Local and systemic steroid therapy was
given to all the patients before surgery. Informed consent was not
necessary owing to the nature of this study. This study was ap-
proved by the university of Mustafa Kemal non-interventional re-
search ethics committee (Approval number: 06/07/2020, 08-32).

Exclusion Criteria

Patients with systemic diseases such as uncontrolled diabe-
tes mellitus, uncontrolled hypertension, acute coronary artery
disease, active connective tissue disease, connective tissue
disease, vasculitis, inflammatory bowel disease, chronic renal
failure, and chronic liver failure were excluded from the study.

Lund-Mackey System

In the preoperative paranasal CT examination, the NP densi-
ty of the patients was scored according to the Lund-Mackey
system (LMS)." For each nasal cavity, the maxillary sinus, ante-
rior ethmoid sinus, posterior ethmoid sinus, frontal sinus, and
sphenoid sinus were scored as 0 points if there were no polyps,
1 point if limited polyps, and 2 points if there were polyps filling
the sinus completely. It was scored as 2 points in the presence
of polyps in the osteomeatal complex. Both nasal cavity scores
were calculated separately, and the total score was recorded
by summing up (as shown in Supplemental Table 1).

Main Points

If there is an infection in patients with nasal polyps (NP), sur-
gery should be considered after antibiotic therapy.

Mean platelet volume (MPV) values were higher in patients
with infected NPs. Mean platelet volume, which is used as a
marker for inflammation, is still controversial.

The use of MPV as a marker of inflammation in patients
with infected NP appears to be more reliable than the
Lund-Mackey system and soft tissue density ratio scores.
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Table 1. Lund-Mackey System

Sinus Right Sinus Left Sinus
Frontal 0-2 0-2
Anterior ethmoids 0-2 0-2
Posterior ethmoids 0-2 0-2
Maxillary 0-2 0-2
Sphenoid 0-2 0-2
Ostiomeatal complex Oor2 Oor2

For the sinuses: 0 = no inflammation; 1 = partial inflammation; 2 = 100%
inflammation.

For the ostiomeatal complex: 0 = not occluded; 2 = occluded; Maximum total
score: 24.

Table 2. Soft Tissue Density Rate

Sinus Right Sinus Left Sinus
Frontal 0-4 0-4
Anterior ethmoids 0-4 0-4
Posterior ethmoids 0-4 0-4
Maxillary 0-4 0-4
Sphenoid 0-4 0-4
Ostiomeatal complex Oor2 Oor2

For the sinuses: 0 = 0% inflammation; 1 = 1%-33% inflammation; 2 = 34 %-
66% inflammation; 3 = 67%-99% inflammation; 4 = 100% inflammation.
For the ostiomeatal complex: 0 = not occluded; 2 = occluded; Maximum total
score: 44.

Soft Tissue Density Rate

To measure the volume of inflammatory opacification, the soft
tissue density ratio (STDR) (%) was evaluated with a comput-
er workstation. Axial images were obtained preoperatively with
multi-slice CT spiral scanning. Imaging was performed on a
64-slice CT device (Toshiba Aquilion 64 MDCT, Toshiba Med-
ical Systems, Otawara, Japan) in the supine position without
contrast. The scanning parameters were 120 kV, 80 mAs, 0.35
second spin time, and pitch 1.5. The images obtained were re-
constructed with a slice thickness of 1 mm using a high fre-
quency reconstruction algorithm. The images obtained were
evaluated retrospectively with the Osirix MD (Pixmeo Labs, Ge-
neva, Switzerland) program on the imaging monitors in our unit.
Density measurements were made on axial plane images. The
approximate values for the volume of each sinus and the soft
tissue density in each sinus were then calculated by adding the
relevant areas for each slice and multiplying by the slice width.
Computed tomography axial section slice width varied from an
average of 4.1 mm to 3 to 5 mm. Soft tissue density ratio was
calculated by dividing the soft tissue density in each sinus by the
volume of each sinus (STDR = soft tissue density in each sinus/
volume of each sinus x 100%). In STDR, the volume of inflam-
matory disease in each sinus was classified into 4 strata using
intervals of 33% and was evaluated the inflammation score us-
ing a 4-point system (as shown in Supplemental Table 2)."

Statistical Analysis
IBM Statistical Package for the Social Sciences version 25.0
software program (IBM Corporation, Armonk, New York, USA)
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Table 3. Comparison of Nasal Polyp (NP) and Infected NP

Nasal Polyp Infected NP
(NP) (n=129) (n=26) P

Sex (n, %)

Male 93 (72.1%) 17 (65.4%) 493

Female 36 (27.9%) 9 (34.6%)
Age 41.00 (13-82) 4250(16-74)  .647
(years, min-max)
NLR 226 (0.4-131) 1.92(1.2-13.9) .458
MPV 9.40 (6.4-12.0) 10.20 (7.9-12.1) .007
LMS Total 13.00 (2-24) 11.00 (3-24) .357
STDR Total 16.00 (2-29) 15.00 (4-23) .208

NLR, neutrophil to lymphocyte ratio; MPV, mean platelet volume; LMS, Lund-
Mackey system; STDR, soft tissue density rate.

Table 4. Correlation Analysis Results According to Infected
Nasal Polyp (NP)

Infected NP LMS Total
P, Correlation Coefficient (r)
Age .649.r=0.037 .600.r=0.042
NLR .460.r=-0.060 .080.r=-0.141
MPV .006.r=0.219** .462.r=0.060
LMS Total .3569.r=-0.074 -
STDR Total .209.r=-0.101 .000.r=0.797**

NLR, neutrophil to lymphocyte ratio; MPV, mean platelet volume; LMS, Lund-
Mackey system; STDR, soft tissue density.
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Figure 1. Receiver operating curve for mean platelet volume in the
infected nasal polyp (P =.007, area under curve 0.669 [0.574-0.763])
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was used for statistical analysis. Continuous variables were ex-
pressed as median (minimum-maximum). Categorical variables
were expressed in percentages. Kolmogorov-Smirnov test was
used to evaluate the distribution of variables. Student's t test
was used for normal distribution of continuous variables, and
Mann-Whitney U test was used for non-normal distribution.
The chi-squared test was used for categorical variables. Pear-
son's correlation was used to evaluate statistical analysis rela-
tionships. A P value of < .05 was considered significant.

Results

Comparison of Laboratory Values and Clinical Outcomes
Between Patients with NP and Infected NP

In the statistical evaluation, the NP group and the infected
NP group were found to be similar in terms of age and sex
(P=.647 and P =.493). The median value of the NLR was 2.26
(0.4-13.1) in the NP group and 1.92 (1.2-13.9) in the infected
NP group. Although the NLR value was not statistically signifi-
cant in the NP group, it was found to be higher (P = .458). The
median MPV was 9.40 (6.4-12.0) in the NP group and 10.20
(7.9-12.1) in the infected NP group. The MPV value was found
to be statistically significantly higher in the infected NP group
(P =.007). In the NP group, the median value of Lund-Mack-
ay CT total scores was 13.00 (2.0-24.0). The median value of
Lund-Mackay CT scores in the infected NP group was 11.00
(3.0-24.0). Although the LMS value of patients with infected
NP was lower than that of the NP group, it was not statistically
significant (P = .357). In the NP group, the STDR total median
value was 16.00 (2.0-29.0). In the infected NP group, the STDR
total median value was 15.00 (4.0-23.0). Although the STDR
value of the patients with infected NP was lower than that of
the NP group, it was not statistically significant (P = .208) (as
shown in Supplemental Table 3).

Correlation Analysis and Receiver Operating Curve Analysis
Correlation analysis results according to the infected NP and
LMS total scores are shown in Supplemental Table 4. There
was a significant positive correlation between infected NP and
MPV (P =.006, r = 0.219**), LMS total and STDR total (P =.000,
r=0.797*%).

According to the results of receiver operating curve analysis
(ROC) analysis in patients with infected NP, sensitivity 61.5%
and specificity 60.5% for MPV (P = .007, area under curve
[AUC] 0.669 (0.574-0.763]) were found. The cut-off point for
MPV value was > 9.95 (Figure 1).

Discussion

It is important to inform the surgeon about the preoperative
differential diagnoses of NP and infected NP (rhinosinusitis).
Rhinosinusitis is difficult to diagnose according to symptom
criteria. Radiological classifications were made depending on
the presence or absence of polyps. Confirmatory radiograph-
ic evidence is required to diagnose rhinosinusitis before pro-
longed treatment or surgery.”? In our study, although STDR
measurement and LMS score were lower in patients with in-
fected NP in the paranasal sinus CT examination, we could not
obtain statistically significant results in the evaluation of the
differential diagnosis with NP. We believe this is because of the
low number of patients in the sample group.
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Neutrophil lymphocyte ratio is easily calculated and is not an
expensive test. Neutrophil lymphocyte ratio has been suggest-
ed as a new marker for systemic inflammation.'® It has been
shown that the NLR value can be helpful in determining the
short- and long-term mortality in acute coronary syndrome.
Mortality also increases in patients with high NLR."®* In the
study of Ulu et al," the NLR value was found to be statistically
significantly higher in patients with sudden hearing loss than
in the control group. In the same study, a decrease in response
to treatment was observed in patients with high NLR values,
and this was stated as a poor prognostic factor." In the study
of Bucak et al,”® the neutrophil and NLR values in patients with
Bell's palsy were compared with the healthy control group, and
it was found that the neutrophil and NLR values were statisti-
cally significantly higher in the former group than the latter. In
the study of Atan et al,® the neutrophil and NLR values were
found to be statistically significantly higher in 105 patients
with NP than those in the control group. Unlike the studies in
the literature, in our study, the NLR value was found to be high-
er in the NP group than that in the infected NP group, although
it was not statistically significant (P = .458).

Mean platelet volume is a machine-calculated measurement of
the average platelet size. It also shows the activation of plate-
lets. Recent studies show that MPV is increased in patients
with Crohn’s disease, rheumatoid arthritis, familial Mediterra-
nean fever, ulcerative colitis, diabetes, acute pancreatitis, and
acute ischemic stroke.%'®'® Mean platelet volume is currently
used as an inflammatory marker in patients with inflammato-
ry disease.'®?° Sagit et al'® reported that MPV levels were sig-
nificantly higher in patients with NP than in the control group.
They also reported that there was no significant relationship
between MPV and paranasal sinus CT scores. In the study of
Aktas et al,?" it was revealed that MPV levels were significantly
lower in patients with NP than those in the control group. In
the study of Cevik et al,?? it was revealed that MPV levels in
patients with NP were significantly lower than in the control
group. In our study, the MPV value was found to be statistically
significantly higher in the infected NP group than that in the
NP group (P =.007).

Sagit et al. reported that there was no significant correlation
between paranasal sinus CT scores (LMS scores) and MPV
values.”® In our study, we detected strong positive correlation
between LMS and STDR scores calculated by paranasal sinus
CT (P=.000,r=0.797**). However, in our study, there is no sig-
nificant relationship between MPV values and LMS and STDR
scores. In addition, there was a significant positive correlation
between infected NP and MPV (P = .006, r = 0.219**). Accord-
ing to the results of ROC analysis in patients with infected
NP, sensitivity 61.5% and specificity 60.5% for MPV (P =.007,
AUC: 0.669 [0.574-0.763]) were found. The cut-off point for
MPV value was >9.95.

Our study had a few limitations. First, this study was limited by
the small sample size of patients with NP. Second, MPV val-
ues in patients with NP were not evaluated after the operation.
However, the strength of our study was that it is the first study
in which the differential diagnosis of NP and infected NP was
evaluated together with LMS and STDR scores calculated by
paranasal sinus CT and MPV.
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In conclusion, if there is an infection in patients with NP, sur-
gery should be considered after antibiotic therapy. In our study,
the MPV values were higher in patients with infected NP. Mean
platelet volume, which is used as a marker of inflammation, is
still controversial. The use of MPV as a marker of inflammation
in patients with infected NP appears to be more reliable than
LMS and STDR scores. However, there are very few studies re-
garding this subject and further studies are needed.
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