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Abstract
Objective

Several studies have looked at systemic immune-inflammation index (SII) (neutrophil x platelet x
lymphocyte) values, which have been shown to be useful in determining tumor aggressivity and prognosis,
as well as predicting recurrence risk, particularly in cancer cases. The purpose of the current study was to
determine SII values in patients with parotid masses and investigate their utility in distinguishing between
malignant and benign parotid tumors.

Methods

This retrospective study included 237 adult patients-112 women and 125 men-who were followed up on and
treated for parotid mass between 2015 and 2021. The SII values determined were compared between the
groups.

Results

The difference between the two groups was statistically significant (p = 0.001). In addition, SII values were
higher in malignant tumors with perineural and lymphovascular invasion compared to other malignant
tumors, although the difference was not statistically significant.

Conclusions

Although SII values yielded significant results in differentiating malignant from benign parotid tumors,
since no significant cut-off value was determined, we do not think that they represent an effective marker
capable of being used to distinguish between these tumors in clinical practice.

Categories: Otolaryngology
Keywords: sii index, systemic immune-inflammation index, parotid mass, malignant tumor, inflammatory
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Introduction

Salivary gland tumors represent 3%-10% of all head and neck tumors, and 80% occur in the parotid gland
[1,2]. Previous studies have shown that salivary gland cancers are the sixth most common head and neck
cancers and constitute 0.3% of all malignancies. [3]. According to the 2017 WHO classification, there are 11
histologically benign types of parotid tumors and 24 malignant types, with each having unique
characteristics [4]. The ability to determine the type of tumor preoperatively is of the utmost importance for
accurate treatment planning but is generally not easy. Findings such as pain, tenderness, and facial paralysis
are suggestive of malignancy in parotid gland masses. In addition, differentiating between malignant and
benign masses is difficult due to the limited numbers of parotid carcinomas and to the findings in benign
parotid masses being non-specific [4]. While ultrasonography (USG) and magnetic resonance imaging (MRI),
used as the first step in preoperative evaluation, provide important information about the tumor location,
studies involving functional MRI combined with advanced MRI techniques have yielded promising results in
determining the tumor type with the highest sensitivity and specificity rates. Although USG-guided fine
needle aspiration biopsy (FNAB) may be insufficient for determining the tumor type, it exhibits high
accuracy rates for distinguishing benign from malignant in the hands of a good cytopathologist. Core needle
biopsy is a method that can be used for diagnosis in situations in which FNAB is insufficient [5].

The cells that provide immune response development in the organism form as a result of hematopoietic

stem cell differentiation. The immune response to microorganisms and tumor cells can protect the organism
[2]. The relationship between cancer and inflammation is well known, and the cellular immune system is key
to the inflammatory response [6]. Inflammation increases the risk of tumors, and inflammatory cells play an
important role in neoplasm proliferation, invasion, and metastasis [7-9]. A number of recent studies [1] have
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investigated the systemic immune response in tumors. Peripheral cells associated with inflammation
obtained from peripheral blood (neutrophils (N), lymphocytes (L), and platelets (P)) have been found to be
related to tumor progression [9]. Recent studies have shown that inflammatory indices such as the N-L ratio
(NLR), P-L ratio (PLR), and monocyte (M)-L ratio (MLR) may be associated with poor cancer prognosis [8]. In
addition, the NLR has been described as capable of being used in differentiating malignant from benign
salivary gland tumors [10]. It has also been suggested that the NLR can be used as a malignancy biomarker in
salivary gland tumors [2]. The systemic immune-inflammation index (SII) has recently been shown to be
capable of use as a prognostic marker in various malignancies [8]. The SII has also been described as a more
objective and better marker than indices such as the NLR and PLR in showing the relationship between
inflammation and immune response [9].

To the best of our knowledge, no previous study has examined the SII in parotid tumors. The purpose of this
research was to investigate the usefulness of SII values in differentiating malignant from benign parotid
tumors in patients presenting with parotid masses.

Materials And Methods

Approval for this retrospective study was granted by the Ataturk University Medical Faculty Clinical
Research Ethical Committee (no. 2021/0152). The study included 237 patients who presented to the Ataturk
University Medical Faculty Ear, Nose, and Throat Department with a parotid mass between 2015 and 2021
and were treated with superficial or total parotidectomy. All patients’ preoperative USG, MRI, and FNAB
results were recorded.

Individuals with any hematological disease, cardiac diseases such as congestive heart failure or myocardial
infarction, chronic kidney failure, inflammatory or autoimmune disease, acute or chronic infection, any
other tumor or distant metastasis, diabetes mellitus, hypertension, or obstructive sleep apnea, or those on
corticosteroid therapy were all excluded from the study.

Clinical data were retrieved from patients' medical records. Demographic characteristics such as age and
gender, previous complete blood count (CBC) results without receipt of any therapy, and postoperative
histopathological findings were recorded. Blood specimens were collected from all patients in the morning
one day before surgery. CBC measurements were performed on an automatic hematology analyzer (Sysmex
XN-1000TM, Sysmex Europe GmbH, Japan). Based on postoperative pathology reports, patients were divided
into two groups: malignant parotid tumor and benign parotid tumor. The patients with malignant parotid
tumors were further subdivided into groups with and without perineural and lymphovascular invasion. P, N,
and L results were used to calculate the SII (P x N/L). In the malignancy cases, SII values were compared
between the malignant and benign groups, as well as between patients with and without perineural and
lymphovascular invasion.

IBM Statistical Package for the Social Sciences (SPSS) 20.0 was used for statistical analyses. The Shapiro-
Wilk test was used for determining the distribution of data. As the distribution was normal, the Student's t-
test was used for the comparison of data between the two groups. The chi-square test was used for the
comparison of categorical data. A receiver operating characteristic (ROC) curve analysis was performed to
establish a cut-off point. P<0.05 was regarded as significant for all tests.

Results

The study included 237 patients ranging in age from seven to 91 years old, with 112 females and 125 males
participating. A benign parotid mass was present in 185 (78.1%) patients and a malignant tumor in 52
(21.9%). The most common benign tumor was pleomorphic adenoma (125 patients, 67.5%), followed by
Warthin tumor (32 patients, 17.2%). The most common malignant tumor was mucoepidermoid carcinoma (13
patients, 25%), followed by acinic cell carcinoma (9 patients, 17.3%), and ductal carcinoma (five patients,
9.6%). Benign neoplasia was observed in 87 female and 98 male patients, and malign neoplasia in 25 female
and 27 male patients. No statistically significant gender difference was determined in terms of the benign-
malignant ratio in parotid masses (p = 0.509). As expected, patients with malignant neoplasms were
significantly older (p = 0.007). (Table 1)

SII values were 563.6+290.3 in benign neoplasias and 787.2+316.9 in malignant neoplasias and differed
significantly between the two groups (p = 0.001) (Table I). ROC analysis revealed no significant SII cut-off
value capable of being used in differentiating malignant and benign tumors.

Perineural invasion was present in 11 of the patients with malignant neoplasia and lymphovascular invasion
in 12. The mean SII value in the perineural invasion-positive patients was 812.54+414.2, while that in the
patients without perineural invasion was 780.29+497.8. The difference between the two values was not
statistically significant (p=0.871). Similarly, the SII value in the presence of lymphovascular invasion was
949.5+420.9, compared to 742.94+486.4 in the absence of lymphovascular invasion, and the difference
between the two was again not significant (p = 0.294) (Table 2).
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Benign (n=185) Malignant (n=52) p
Age 48.76+17.3 56.46+20.8 0.007*
Gender (M/F)  98/27 87/25 0.509
Histopathology Pleomorphic adenoma (125) Warthin (32) Mucoepidermoid carcinoma (13) Asinic cell carcinoma (9) Ductal carcinoma
(n) Others (28) (5) Others (25)
Sli 563.6+290.3 787.2£316.9 0.001*

TABLE 1: Demographic properties

All data are given as mean+SD
Sll: Systemic immune inflammatory index

*: Statistically significant

Sl Positive Negative p
Lymphovascular invasion (n=12) 949.5+420.9 742,94+486,4 0,294
Perineural invasion (n=11) 812.54+414.2 780,29+497,8 0,871

TABLE 2: SlI of patients with lymphovascular and perineural invasion

All data are given as mean+SD

SllI: Systemic immune inflammatory index

Discussion

Malignant salivary gland tumors represent less than 5% of all head and neck cancers. Their
clinicopathological spectra are broad, and they entail significant prognostic differences [2]. In addition,
although swelling is the most common symptom in parotid gland tumors, the mass cannot be detected by
palpation in 3%-20% of malignancies [4]. There are therefore still several difficulties in the diagnosis and
management of parotid malignancies [2].

The relationship between cancer and inflammation has previously been investigated, and the effects of
inflammatory cells on carcinogenesis have been reported [7]. Inflammation plays an important role in tumor
development, invasion, and metastasis. Neutrophils, lymphocytes, mast cells, macrophages, and eosinophils
all exhibit an effect in this process. Chemokines released by tumor cells, macrophage inflammatory protein
1, and interleukin (IL)-8 cause inflammatory cells to accumulate around the tumor, and tumors grow with
the activation of these [1]. The neutrophils, platelets, and lymphocytes used to calculate SII values can
affect the development of cancer in various ways. Neutrophils with important roles in tumor development,
invasion, and progression also affect the production of angiogenic factors and cytokines [1,11]. Platelets and
the coagulation system also facilitate the adhesion of tumor cells by releasing chemokines and cytokines and
play an important role in cancer progression [6,7]. In contrast, lymphocytes exhibit their effect by
preventing the proliferation and migration of tumor cells [7]. Lymphocytes play an important role in the
elimination of cancer cells [11]. It may therefore be concluded that a high SII (NxP/L) is associated with more
powerful inflammation, a weaker immune response, a disposition to malignancy, and a poor prognosis in
patients.

Recent studies have shown a relationship between systemic inflammatory response levels and various
tumors [2]. The SII, calculated from neutrophil, platelet, and lymphocyte counts at peripheral CBC, was
recognized as a prognostic marker in 2014 and was used in several solid tumors [6]. High SII has been shown
to be potentially associated with a poor prognosis [7]. To the best of our knowledge, the effect of the SII on
salivary gland tumors, including parotid tumors, has not previously been investigated. One meta-analysis
examining the effect of the SII on prognosis found that SII elevation was associated with poor prognosis in
hepatocellular carcinomas, gastrointestinal tract cancers, urinary cancers, small-cell lung cancers, and acral
melanomas. In those studies [9], no standard cut-off for SII was determined. In addition, a study of patients
with hepatocellular carcinoma reported a poorer prognosis in patients with an SII >330 [12]. Another study
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found that high SII was associated with local recurrence in patients operated on due to early-stage
squamous cell carcinoma (SCC) of the tongue [13]. An SII cut-off point of 715.739 was determined for
patients with nasopharyngeal carcinoma in one study, which emphasized the value of SII in diagnosis and
prognosis [14]. Another study described SII values as an independent prognostic factor in patients with
laryngeal SCC, with a cut-off point of 517.64 [15]. No significant cut-off for SII could be determined in the
present study. A high SII value has been linked to the histopathological presence of perineural and
lymphovascular invasion in patients with tongue cancer [7]. A similar finding emerged in the present study,
although this was not statistically significant.

A study of 209 patients with laryngeal lesions investigating NLR values in malignant, benign, and
precancerous lesions reported significant elevations in malignant lesions [16]. A meta-analysis involving
6479 patients reported significant NLR elevations in cancers of the oral cavity, nasopharynx, hypopharynx,
and larynx [17]. A study of 899 patients with laryngeal cancer observed statistically significant PLR elevation
in advanced-stage cases [18]. Another study of 145 patients with parotid gland masses and 83 healthy
controls reported higher NLR and PLR values in patients with malignant tumors than in those with benign
tumors and also in the healthy population [2]. The SII investigated in the present study has been described
as a better and more objective marker than indices such as NLR and PLR in showing the association between
inflammation and immune response [8]. SII values in the present study were significantly higher in cases
with malignant tumors.

Limitations

There are a number of limitations to this study, such as its retrospective and single-center nature. In
addition, due to the low number of patients with perineural and lymphovascular invasion, the relationship
between the SII and these histopathological findings, and thus the prognosis, could not be determined in a
statistically significant manner. Further prospective studies with wider participation might be usefully
performed on this subject.

Conclusions

To the best of our knowledge, this is the first study to examine the value of the SII in patients with parotid
tumors. Predicting the potential malignancy of a mass is critical for planning the appropriate surgical
approach in patients with a parotid mass. Although SII values in this study yielded significant findings in
terms of differentiating malignant from benign parotid tumors, since no significant cut-off point could be
determined, we do not think that they are an effective marker for use in differentiating these tumors in
clinical practice.

Additional Information
Disclosures
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ethical objection to the research (04.03.2021). Animal subjects: All authors have confirmed that this study
did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
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References

1. Damar M, Ding AE, Erdem D, et al.: Pretreatment neutrophil-lymphocyte ratio in salivary gland tumors is
associated with malignancy. Otolaryngol Head Neck Surg. 2016, 155:988-96. 10.1177/0194599816659257

2. Kuzucu i, Giiler I, Kum RO, Baklac1 D, Ozcan M: Increased neutrophil lymphocyte ratio and platelet
lymphocyte ratio in malignant parotid tumors. Braz ] Otorhinolaryngol. 2020, 86:105-10.
10.1016/j.bjor].2019.02.009

3. Poutoglidis A, Tsetsos N, Sotiroudi S, Fyrmpas G, Poutoglidou F, Vlachtsis K: Parotid gland tumors in
northern Greece: a 7-year retrospective study of 207 patients. Otolaryngol Pol. 2020, 75:1-5.
10.5604/01.3001.0014.5731

4. Inaka Y, Kawata R, Haginomori SI, Terada T, Higashino M, Omura S, Kikuoka Y: Symptoms and signs of
parotid tumors and their value for diagnosis and prognosis: a 20-year review at a single institution. Int J Clin
Oncol. 2021, 26:1170-8. 10.1007/s10147-021-01901-3

5. Stoia S, Baciut G, Lenghel M, et al.: Cross-sectional imaging and cytologic investigations in the preoperative
diagnosis of parotid gland tumors - an updated literature review. Bosn ] Basic Med Sci. 2021, 21:19-32.
10.17305/bjbms.2020.5028

6. LiC, Tian W, Zhao F, et al.: Systemic immune-inflammation index, SII, for prognosis of elderly patients with
newly diagnosed tumors. Oncotarget. 2018, 9:35293-9. 10.18632/oncotarget.24293

2022 Sahin et al. Cureus 14(11): €31878. DOI 10.7759/cureus.31878 4 0of 5


https://dx.doi.org/10.1177/0194599816659257?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0194599816659257?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjorl.2019.02.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjorl.2019.02.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5604/01.3001.0014.5731?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5604/01.3001.0014.5731?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10147-021-01901-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10147-021-01901-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17305/bjbms.2020.5028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17305/bjbms.2020.5028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18632/oncotarget.24293?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18632/oncotarget.24293?utm_medium=email&utm_source=transaction

Cureus

10.

11.

12.

13.

14.

Deveci I, Siirmeli M: Correlation of systemic immune-inflammation index and neutrophil-to-lymphocyte
ratio with histopathological findings in patients with tongue cancer. Haydarpasa Numune Med J. 2018,
58:122-7. 10.14744/hnhj.2018.96268

Yang R, Chang Q, Meng X, Gao N, Wang W: Prognostic value of systemic immune-inflammation index in
cancer: a meta-analysis. ] Cancer. 2018, 9:3295-302. 10.7150/jca.25691

Zhong JH, Huang DH, Chen ZY: Prognostic role of systemic immune-inflammation index in solid tumors: a
systematic review and meta-analysis. Oncotarget. 2017, 8:75381-8. 10.18632/oncotarget.18856

Cheng G, Liu F, Niu X, Fang Q: Role of the pretreatment neutrophil-to-lymphocyte ratio in the survival of
primary parotid cancer patients. Cancer Manag Res. 2019, 11:2281-6. 10.2147/CMAR.S195413

Gao H, Gao Q, Sun J: Significance of pretreatment neutrophil-to-lymphocyte ratio in mucoepidermoid
carcinoma of pediatrics: a multicenter study. Front Pediatr. 2020, 8:96. 10.3389/fped.2020.00096

Hu B, Yang XR, Xu Y, et al.: Systemic immune-inflammation index predicts prognosis of patients after
curative resection for hepatocellular carcinoma. Clin Cancer Res. 2014, 20:6212-22. 10.1158/1078-
0432.CCR-14-0442

Ozturk K, Akyildiz NS, Uslu M, Gode S, Uluoz U: The effect of preoperative neutrophil, platelet and
lymphocyte counts on local recurrence and survival in early-stage tongue cancer. Eur Arch
Otorhinolaryngol. 2016, 273:4425-9. 10.1007/s00405-016-4098-y

Zeng X, Liu G, Pan Y, Li Y: Development and validation of immune inflammation-based index for predicting
the clinical outcome in patients with nasopharyngeal carcinoma. ] Cell Mol Med. 2020, 24:8326-49.
10.1111/jcmm.15097

LiZ,QuY, Yang Y, et al.: Prognostic value of the neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte
ratio and systemic immune-inflammation index in patients with laryngeal squamous cell carcinoma. Clin
Otolaryngol. 2021, 46:395-405. 10.1111/coa.13689

Kum RO, Ozcan M, Baklaci D, Kum NY, Yilmaz YF, Gungor V, Unal A: Elevated neutrophil-to-lymphocyte
ratio in squamous cell carcinoma of larynx compared to benign and precancerous laryngeal lesions. Asian
Pac | Cancer Prev. 2014, 15:7351-5. 10.7514/apjcp.2014.15.17.7351

Mascarella MA, Mannard E, Silva SD, Zeitouni A: Neutrophil-to-lymphocyte ratio in head and neck cancer
prognosis: a systematic review and meta-analysis. Head Neck. 2018, 40:1091-100. 10.1002/hed.25075
MaoY, FuY, Gao Y, Yang A, Zhang Q: Platelet-to-lymphocyte ratio predicts long-term survival in laryngeal
cancer. Eur Arch Otorhinolaryngol. 2018, 275:553-9. 10.1007/s00405-017-4849-4

2022 Sahin et al. Cureus 14(11): €31878. DOI 10.7759/cureus.31878

50f5


https://dx.doi.org/10.14744/hnhj.2018.96268?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14744/hnhj.2018.96268?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7150/jca.25691?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7150/jca.25691?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18632/oncotarget.18856?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18632/oncotarget.18856?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/CMAR.S195413?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/CMAR.S195413?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fped.2020.00096?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fped.2020.00096?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/1078-0432.CCR-14-0442?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/1078-0432.CCR-14-0442?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00405-016-4098-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00405-016-4098-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jcmm.15097?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jcmm.15097?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/coa.13689?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/coa.13689?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7314/apjcp.2014.15.17.7351?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7314/apjcp.2014.15.17.7351?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/hed.25075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/hed.25075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00405-017-4849-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00405-017-4849-4?utm_medium=email&utm_source=transaction

	Efficacy of the Systemic Immune Inflammation Index in Malignant and Benign Parotid Neoplasms
	Abstract
	Objective
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	TABLE 1: Demographic properties
	TABLE 2: SII of patients with lymphovascular and perineural invasion

	Discussion
	Limitations

	Conclusions
	Additional Information
	Disclosures

	References


