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BACKGROUND/AIMS
In this study, it was aimed to evaluate systemic inflammatory markers as prognostic factors in patients with parotid gland tumors.
MATERIAL and METHODS
Between 2014and2019, retrospective analysis of 181 patients who applied to Otorhinolaryngology Clinic and operated due to parotid
gland tumor was performed. Additionally, 63 patients without tumor were included in the study as a control group. According to the
post-operative histopathological diagnosis, it was divided into two groups as patients with benign and malignant tumors. The patients’
age, gender, pre-operative blood tests, neutrophil-lymphocyte ratio(NLR), platelet-lymphocyte ratio(PLR), MPV-platelet ratio(MPVPR),
MPV-lymphocyte ratio(MPVLR) and Systemic inflammatory index(SII) parameters calculated.
RESULTS
RBC, hemoglobin, hematocrit and lymphocyte levels were statistically significantly lower in patients with malign tumor compared to
other groups. In addition, compared to benign tumor group, NLR, PLR and SII levels significantly increased and MPVLR level significantly
decreased in patients with malign tumor. Consequently, according to ROC analysis for malign tumor, RDW, lymphocyte, NLR, PLR,
MPVLR and SII were significant prognostic factors (P = .036, P = .002, P = .033, P = .004, P = .001, P = .049, respectively).
CONCLUSION
RDW, lymphocyte, NLR, PLR, MPVLR and SII parameters, which are fast, cheap and easy to use, can be used in the differential diagnosis
of benign and malignant masses in patients with parotid gland tumors.
Keywords: Parotid gland tumors, red cell distribution width, neutrophil-lymphocyte ratio, platelet-lymphocyte ratio, systemic
inflammatory index

INTRODUCTION
Salivary gland tumors (SGTs) constitute about 5–10% of all head and neck tumors, and approximately 80–85% of these
tumors originate from the parotid gland.1,2 Treatment of parotid tumors is primarily surgery. However, the planning of surgery varies depending on the histopathology and local spread of the tumor. Therefore, it is vital to distinguish whether
the lesions are benign or malignant in the preoperative period. Fine needle aspiration biopsy (FNAB) is the most commonly used diagnostic method today. FNAB has over 95% sensitivity in the separation of tumor and nontumor pathologies, while 90% in the benign/malignant distinction.1 Parotid tumors contain a large group of tumors with similar clinical
and histopathological features. In these tumors, cystic degeneration is also frequently encountered. It is very difficult to
make a definitive diagnosis in aspirates containing cystic rash.1 An experienced cytopathologist is required for a definitive diagnosis.
In recent years, the number of studies evaluating the relationship between cancer and immune system has increased
considerably. Epithelial inflammation is an important and diffuse pathological event that occurs alone or as a result of
neoplasia.3 First, inflammatory cells acts as a defense mechanism to prevent the formation of tumors task; however, preventing apoptosis may facilitate tumor proliferation and metastasis secondary to angiogenesis and DNA damage as a
result of chronic inflammation.4,5 Many researchers have reported that systemic inflammatory markers are important
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independent predictive markers in the diagnosis and prognosis
of head and neck cancers, based on the idea that inflammation
contributes to cancer onset and progression.6–12 We aimed to
evaluate the importance of preoperative systemic inflammatory markers (red cell distribution width [RDW], platelet, mean
platelet volume [MPV], neutrophil–lymphocyte ratio [NLR],
platelet–lymphocyte ratio [PLR], MPV–platelet ratio [MPVPR],
MPV–lymphocyte ratio [MPVLR], and systemic inflammatory
index [SII]) as a prognostic factor in the differential diagnosis of
benign and malignant parotid masses in our clinic.
MATERIALS and METHODS
In our study, between 2014 and 2019, retrospective analysis of 181
patients who applied to University Research Hospital Otorhinolaryngology Clinic and operated on for parotid tumor was performed. In addition, as a control group, 63 patients without
cancer were included in the study. Patients with active infection,
hematological diseases, second primary cancer, and chronic
inflammatory diseases, such as systemic lupus erythematosus
and missing data, were excluded from the study. The study was
approved by Gaziantep University Clinical Research Ethics
Committee (2020/134). Written informed consent was obtained
from the patients who participated in this study.
The patients’ ages, genders, and preoperative blood tests (one
day before surgery), and pathology results (tumor type, benign
or malign) were obtained from the patients’ files. In addition,
NLR, PLR, MPVPR, MPVLR, the systematic inflammatory index
(SII) values were calculated and recorded. The following
parameters were calculated from the hemogram results performed at the preoperative stage.
The NLR was calculated by dividing the neutrophil count by the
lymphocyte count. PLR was found by dividing platelet count by
lymphocyte count. MPVPR was found by dividing the number
of MPV by the number of platelets. MPVLR was found by
dividing the number of MPV by lymphocyte count. The SII was
found by multiplying neutrophil count and PLR value.
The tumor classification of the patients was made according to
the TNM classification determined by The American Joint
Committee on Cancer, which was modified in 2017. The stage of
the tumor and lymph node involvement were evaluated based
Main Points
• Compared to benign tumor group, NLR, PLR, and SII levels

significantly increased and MPVLR level significantly
decreased in patients with malign tumor.
• According to the results of ROC analysis in patients with

malign tumor, sensitivity 60.7% and specificity 54.2% for RDW
(P ¼ .036), sensitivity 41.0% and specificity 40.8% for lymphocyte (P ¼ .002), sensitivity 59.0% and specificity 56.7% for
NLR (P ¼ .033), sensitivity 59.0% and specificity 56.7% for PLR
(P ¼ .004), sensitivity 37.7% and specificity 35.0% for MPVLR
(P ¼ .001) were found.
• The risk factors found to be significantly related to differ-

entiation in the regression analysis involved lymphocyte,
NLR, PLR, and MPVLR, while the effect of age for differentiating malign tumor from benign tumor in multiple regression analysis was not statistically significant.
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on histopathological evaluation. Analyses of all samples were
performed on Sysmex XN-9100TM (Kobe, Japan) hematological auto-analyzer devices.
Statistical Analysis
All analyzes were done using Statistical Package for the Social
Sciences (SPSS) version 25 (IBM SPSS Corp.; Armonk, NY,
USA). P values less than .05 were considered significant. The
normality control of the data was done with the Shapiro–Wilk
test. Student’s t test was used for comparing the means of normally distributed parameters, and Mann–Whitney U test was
used for the comparison of parameters that did not conform to
normal distribution. In multiple comparisons, Kruskal–Wallis variance analysis was used. Descriptive statistics were expressed
with odds ratio and 95% confidence intervals. ROC analysis
was used to determine the cut-off point, the area under the
curve (AUC), the sensitivity (sensitivity), and the specificity
(specificity) of the data. Multivariate logistic regression analysis
performed to distinguish benign from malignant tumor in terms
of factors age, MPV, platelet, RDW, lymphocyte, NLR, PLR,
MPVPR, MPVLR, and SII.
RESULTS
Comparison of laboratory and socio-demographic findings
between the groups of patient and control is shown in Table 1.
The mean age of the patients was 49.59 6 15.7. In the control
group, the mean age was 42.76 6 13.1. There was a statistically
significant difference between the groups in terms of age (P ¼
.002). Compared to the control group, WBC, MCV, MCH, RDW,
and neutrophil levels were statistically significantly higher in
the patient group (P ¼ .027, P ¼ .007, P ¼ .004, P ¼ .032, P ¼
.033, respectively). Hemoglobin and hematocrit levels were
statistically significantly lower in the patient group compared
to the control group (P ¼ .020, P ¼ .003, respectively). There
was not any statistical significance between the groups in
terms of other parameters (Table 1).
Comparison of laboratory results according to tumor status is
shown in Table 2. There was a statistically significant difference between groups in terms of WBC, RBC, hemoglobin,
hematocrit, MCV, MCH, RDW, platelet, and lymphocyte levels
(P ¼ .040, P < .001, P ¼ .002, P < .001, P ¼ .028, P ¼ .017, P ¼ .012,
and P ¼ .004, respectively). WBC, MCV, MCH, and lymphocyte
levels were statistically significantly higher in patients with
benign tumor compared to control. RBC, hemoglobin, hematocrit, and lymphocyte levels were statistically significantly lower
in patients with malign tumor compared to other groups. However, there was statistical significance between the groups in
terms of NLR, PLR, MPVLR, and SII parameters (P ¼ .022, P ¼
.010, P ¼ .003, and P ¼ .049, respectively). In addition, compared
to benign tumor group, NLR, PLR, and SII levels significantly
increased and MPVLR level significantly decreased in patients
with malign tumor (Table 2).
ROC analysis results in patients with malign tumor are shown
in Table 3. According to the results of ROC analysis in patients
with malign tumor, sensitivity 47.5% and specificity 48.3% for
MPV (P ¼ .448). sensitivity 47.5% and specificity 50.8% for platelet (P ¼ .638), sensitivity 60.7% and specificity 54.2% for RDW
(P ¼ .036), sensitivity 41.0% and specificity 40.8% for lymphocyte (P ¼ .002), sensitivity 59.0% and specificity 56.7% for NLR
(P ¼ .033), sensitivity 59.0% and specificity 56.7% for PLR (P ¼
.004), sensitivity 54.1% and specificity 50.0% for MPVPR (P ¼
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TABLE 1. Comparison of Laboratory and Sociodemographic Findings

Age (years)
Gender (n, %)
Male
Female
WBC (mm–3)
RBC (mL)
Hemoglobin (g dL–1)
Hematocrit (%)
MCV (fL)
MCH (pg)
MCHC (g dL–1)
RDW (%)
Platelet (mm–3)
MPV (fL)
Neutrophil (mm–3)
Lymphocyte (mm–3)
NLR
PLR
MPVPR
MPVLR
SII

Patient (n ¼ 181)

Control (n ¼ 63)

P value

49.59 6 15.7

42.76 6 13.1

.002*
.658

107 (59.1%)
74 (40.9%)
8.20 (3.7-13.7)
5.02 6 0.5
14.61 6 1.8
43.65 6 4.9
87.40 (61.2-98.3)
29.20 (18.6-33.2)
33.44 6 1.2
13.30 (11.5-22.7)
270.71 6 58.3
10.20 (6.8-12.3)
4.89 (2.0-11.1)
2.47 (0.7-5.7)
1.92 (0.81-14.75)
105.94 (38.1-374.1)
0.038 (0.01-0.10)
4.08 (1.2-15.5)
498.62 (125.9-2714.0)

35 (55.6%)
28 (44.4%)
7.64 (3.9-13.8)
5.19 6 0.4
14.67 6 1.4
44.24 6 3.7
85.20 (69.6-94.9)
28.60 (21.9-31.3)
33.14 6 1.3
12.90 (11.8-17.2)
268.79 6 59.4
10.40 (9.1-13.8)
4.17 (1.4-8.9)
2.34 (1.3-4.7)
1.89 (0.67-5.00)
112.06 (39.3-217.7)
0.037 (0.02-0.08)
4.48 (2.2-9.9)
490.82 (163.9-1395.7)

.027**
.016*
.020*
.003*
.007**
.004**
.561*
.032*
.501*
.049**
.033**
.274**
.503**
.417**
.647**
.150**
.423**

WBC, white blood cell; RBC, red blood cell; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; RDW, red cell distribution width; MPV,
mean platelet volume; NLR, neutrophil–lymphocyte ratio; PLR, platelet–lymphocyte ratio; MPVPR, MPV–platelet ratio; MPVLR, MPV–lymphocyte ratio;
SII, systemic inflammatory index.
*Student t test.
**Mann–Whitney U test.

TABLE 2. Comparison of Laboratory Results According to Tumor Status
Control (n ¼ 63)
–3

WBC (mm )
RBC (mL)
Hemoglobin (g dL–1)
Hematocrit (%)
MCV (fL)
MCH (pg)
MCHC (g dL–1)
RDW (%)
Platelet (mm–3)
MPV (fL)
Neutrophil (mm–3)
Lymphocyte (mm–3)
NLR
PLR
MPVPR
MPVLR
SII

7.64 (3.9–13.8)
5.19 6 0.4
14.67 6 1.4
44.2 6 3.7
85.20 (69.6–94.9)
28.60 (21.9–31.3)
33.14 6 1.3
12.90 (11.8–17.2)
268.79 6 59.4
10.40 (9.1–13.8)
4.17 (1.4–8.9)
2.34 (1.3–4.7)
1.89 (0.6–5.0)
112.06 (39.3–217.7)
0.037 (0.02–0.08)
4.48 (2.2–9.9)
490.82 (163.9–1395.7)

Benign (n ¼ 120)
*

8.46 (3.7–13.7)
5.14 6 0.5
14.92 6 1.7
44.6 6 4.5
87.50 (65.7–97.5)*
29.25 (20.4–33.2)*
33.38 6 1.3
13.20 (11.5–19.8)
271.44 6 51.7
10.20 (7.7–12.3)
4.95 (2.1–10.9)
2.62 (0.7–5.7)*
1.82 (0.8–8.6)
101.71 (46.8–374.1)
0.038 (0.02–0.06)
4.33 (1.2–15.6)
481.96 (222.6–2192.1)

Malign (n ¼ 61)

P value

7.98 (3.9–13.5)
4.82 6 0.5†
13.99 6 1.7†
41.6 6 5.0†
86.90 (61.2–98.3)*
29.00 (18.6–32.9)*
33.55 6 1.1
13.50 (11.9–22.7)*
269.28 6 69.9
10.10 (6.8–12.3)
4.83 (2.0–11.1)
2.31 (0.7–5.5)†
2.00 (0.9–14.7)†
120.58 (38.1–318.6)‡
0.038 (0.01–0.10)
3.72 (1.6–9.5)*
511.12 (125.9–2714.0)‡

.040
<.001
.002
<.001
.028
.017
.216
.012
.949
.305
.103
.004
.022
.010
.876
.003
.049

WBC, white blood cell; RBC, red blood cell; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; RDW, red cell distribution width; MPV,
mean platelet volume; NLR, neutrophil–lymphocyte ratio; PLR, platelet–lymphocyte ratio; MPVPR, MPV–platelet ratio; MPVLR, MPV–lymphocyte ratio;
SII, systemic inflammatory index.
*Statistically significant compared to control.
†
Statistically significant compared to other groups.
‡
Statistically significant compared to benign.

.888), sensitivity 37.7% and specificity 35.0% for MPVLR (P ¼
.001), sensitivity 55.7% and specificity 56.7% for SII were found.
The cut-off point for these values were <10.15, >263.5, >13.25,
<2.40, >1.92, >106.9, >0.037, <3.91, and >505.8, respectively. As
a result, according to ROC analysis for malign tumor, MPV, platelet, and MPVPR were not found to be a prognostic factor,

although the RDW, lymphocyte, NLR, PLR, MPVLR, and SII were
significant prognostic factors (Table 3 and Figure 1).
Multivariate logistic regression analysis performed to distinguish benign from malignant tumor is shown in Table 4. The risk
factors found to be significantly related to differentiation in the
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venous thromboembolism, diabetes, cardiovascular disease,
and cancer.18 It is stated that RDW is a prognostic factor in various types of cancer, such as lung, breast, esophagus, brain,
kidney, stomach, colon, pancreas, prostate, multiple myeloma,
and lymphoma.19,20 Kara et al.8 showed that the RDW prognostic effects in 103 larynx carcinoma patients. In our study, RDW
levels were statistically significantly higher in the patient with
malign tumor group compared to control group. As a result,
according to ROC analysis for malign tumor, it was determined
that RDW is one of the prognostic factors.

Figure 1. ROC analysis of RDW, lymphocyte, NLR, PLR, MPVLR, and
SII (RDW, red cell distribution width; NLR, neutrophil–lymphocyte
ratio; PLR, platelet–lymphocyte ratio; MPVLR, mean platelet
volume–lymphocyte ratio; SII, systemic inflammatory index)

regression analysis involved lymphocyte, NLR, PLR, and MPVLR
while the effect of age for differentiating malign tumor from
benign tumor in multivariate logistic regression analysis was
not statistically significant (Table 4).
DISCUSSION
In our study, WBC, hemoglobin, RBC, hematocrit, MPV, RDW,
MCV, MCH, and neutrophil levels were statistically significant
in parotid tumor patients compared to healthy individuals.
However, compared to benign tumor group, NLR, PLR, and SII
levels significantly increased and MPVLR level significantly
decreased in patients with malign tumor. As a result, according
to ROC analysis for malign tumor, MPV, platelet, and MPVPR
were not found to be a prognostic factor, even though the
RDW, lymphocyte, NLR, PLR, MPVLR, and SII were significant
prognostic factors. In addition, the risk factors found to be significantly related to differentiating malign tumor from benign
tumor in the regression analysis included lymphocyte, NLR, PLR,
and MPVLR.
MPV was an early marker of activated platelets. Greater platelet reactivity has more than smaller ones.13 The relationship
between MPV and cancer has been researched in different
cancer types.14,15 It has been shown that thyroid papillary carcinomas have higher MPV levels than benign goiter patients and
the control group, and MPV levels decrease after surgical
treatment.15 In a study by Fu et al.16 in 216 laryngeal cancer
patients, they showed that MPV was significantly lower in
laryngeal cancer patients compared with control. It is also
stated that MPV is one of the independent risk factors for distinguishing malignant laryngeal tumor from benign laryngeal
tumor.16 Eryilmaz et al.17 reported that MPV levels of the
patients were significantly high in their study on 96 head and
neck cancer patients. In contrast to, MPV levels were statistically significantly lower in the parotid tumor group compared
to the control group in our study.
RDW is a parameter that shows the degree of heterogeneity of
erythrocyte volume. Its level increases in diseases, such as
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Lymphocytes have a potent antitumor response of cellular
immune and are important immune system components.21 Compared to neutrophils, lymphocytes supply host defense against
tumors; hence, lymphocyte increase is related to a better prognosis.22 On the contrary, lymphopenia shows impaired cellular
immunity against tumors and is related to poor prognosis.23 In
our study, lymphocyte levels were statistically significantly
lower in patients with malign tumor compared to control and
benign tumor group. In addition, as a result according to ROC
analysis for malign tumor, it was determined that lymphocyte is
one of the important prognostic factors.
In the study of Damar et al.2 on 182 patients covering all SGTs,
they reported that high NLR and low lymphocyte count can be
used to distinguish malignant tumors from benign tumors. The
PLR was also presented as prognostic value in various different
tumor types (tongue cancer, oral cancer, etc.).24,25 In the study
of Ekici and Kuran26 on 134 patients, they stated that NLR and
PLR can be used in the differential diagnosis of benign and
malignant masses in parotid gland tumors patients. In the study
of Kuzucu et al.10 in 145 patients with parotid tumors, they
stated that preoperative PLR and NLR values are higher malignant parotid tumors patients than benign parotid tumor
patients. In our study, there was statistical significance
between the groups in terms of PLR and NLR parameters. In
addition, compared to benign tumor group, NLR and PLR levels
significantly increased in patients with malign tumor. However,
according to the results of ROC analysis in patients with malign
tumor, the RDW, PLR, and NLR were significant prognostic
factors.
Deveci and Sürmeli7 reported that high SII values were associated with increased perineural/lymphovascular invasion and
extranodal involvement. Ekici and Kuran26 did not find a statistically significant difference in their study on 134 patients with
parotid gland tumors, although the SII value was higher in the
malignant tumor group. In our study, compared to benign tumor
group, SII levels significantly increased in patients with malign
tumor. However, as a result according to ROC analysis for
malign tumor, it was determined that SII is one of the important
prognostic factors.
Recently, the MPVLR was shown as one of the complete blood
count parameters. It was first shown by Kuzucu et al.10 in
patients with myocardial infarction and diabetes as a potential
prognostic marker in 2016. In the study of Sut et al.27 in 78
patients with breast cancer, compared to control, they reported
that MPVLR, NLR, and PLR levels were significantly higher in
patients with breast cancer. In addition, a significant association was found between NLR, PLR but not MPVLR and low dietary polyphenol intake in breast cancer patients.27 In our study,
NLR, PLR, and SII levels significantly increased and MPVLR
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TABLE 3. ROC Analysis Results in Patients with Malign Tumor

MPV (fL)
Platelet (mm–3)
RDW (%)
Lymphocyte (mm–3)
NLR
PLR
MPVPR
MPVLR
SII

Cut-off

Sensitivity

Specificity

AUC (95% CI)

P value

<10.15
>263.5
>13.25
<2.40
>1.92
>106.9
>0.037
<3.91
>505.8

47.5%
47.5%
60.7%
41.0%
59.0%
59.0%
54.1%
37.7%
55.7%

48.3%
50.8%
54.2%
40.8%
56.7%
56.7%
50.0%
35.0%
56.7%

0.465 (0.371–0.560)
0.479 (0.381–0.576)
0.596 (0.507–0.684)
0.358 (0.274–0.442)
0.597 (0.508–0.686)
0.631 (0.545–0.717)
0.494 (0.394–0.593)
0.351 (0.263–0.439)
0.589 (0.499–0.678)

.448
.638
.036
.002
.033
.004
.888
.001
.051

AUC, area under the curve; MPV, mean platelet volume; RDW, red cell distribution width; NLR, neutrophil–lymphocyte ratio; PLR, platelet–lymphocyte
ratio; MPVPR, MPV–platelet ratio; MPVLR, MPV–lymphocyte ratio; SII, systemic inflammatory index.

TABLE 4. Multivariate Logistic Regression Analysis of Factors Used for Differentiating Malign Tumor from Benign Tumor

Age (year)
MPV (fL)
Platelet (mm–3)
RDW (%)
Lymphocyte (mm–3)
NLR
PLR
MPVPR
MPVLR
SII

b

OR (95% CI)

P value

0.018
–0.267
–0.002
0.049
–0.566
1.239
0.007
0.001
–0.279
0.001

1.018 (0.997–1.039)
0.766 (0.534–1.097)
0.998 (0.992–1.004)
1.050 (0.776–1.422)
0.568 (0.369–0.873)
1.239 (1.007–1.525)
1.007 (1.001–1.013)
0.011 (0.008–0.014)
0.757 (0.597–0.959)
1.001 (1.000–1.002)

.091
.145
.589
.176
.010
.043
.028
.398
.021
.079

MPV, mean platelet volume; RDW, red cell distribution width; NLR, neutrophil–lymphocyte ratio; PLR, platelet–lymphocyte ratio; MPVPR, MPV–platelet
ratio; MPVLR: MPV–lymphocyte ratio; SII, systemic inflammatory index.

level significantly decreased in patients with malign tumor. As
a result according to ROC analysis for malign tumor, RDW, lymphocyte, NLR, PLR, MPVLR, and SII were significant prognostic
factors. However, as a result of multivariate logistic regression
analysis, the risk factors found to be significantly related to differentiation in the regression analysis, including lymphocyte,
NLR, PLR, and MPVLR used for differentiating malign tumor
from benign tumor. According to the literature knowledge, this
is the first research to examine the relation between MPVLR
and in patients with parotid cancer. We consider that reduced
MPVLR may reflect an impaired interaction between tumor
cells, blood platelets, and lymphocyte dependent immune
response.
Studies in the literature report that most of the systemic inflammatory markers change with age (e.g., RDW decreases, MCV,
NLR increase) in a healthy population.28–32 In our study,
although there was a significant difference between the
patient group and the healthy group in terms of age, the effect
of age for differentiating malign tumor from benign tumor in
multivariate logistic regression analysis was not statistically
significant.
As limitations in our study, our study is a single center and retrospective study. The small sample size and age differences
were other limitations. Moreover, multicenter and prospective
studies could be planned to backup these preliminary results.
Compared to other studies in the literature,2,8,17,26 the strengths

of our study, our sample was larger and our results were supported by a logistic regression analysis.
In conclusion, as far as we know, this study is the first study to
evaluate different numbers and rates of leukocytes (especially
MPVLR) together before surgery in patients with benign and
malign parotid gland tumors. These parameters which are
cheap and easy can be used as a potential prognosis factor in
patients with parotid tumors. Our results propound that the
combination of RDW, lymphocyte, NLR, PLR, and MPVLR could
be utilized as a potential inflammatory marker in patients to
differentiate benign from malignant parotid gland tumors. We
think that these values should be defined in laboratory devices
and added to blood results in order to facilitate the clinician’s
work. However, new prospective researches with a larger
group of patients are needed to determine the reference intervals of these values and to use them as prognostic factors.
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