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Is the neutrophil-to-lymphocyte ratio a marker for differentiating
between benign and malignant submandibular gland masses?

Adem Bora'*

SUMMARY

OBJECTIVE: This study aimed to evaluate the effect of the neutrophil-to-lymphocyte ratio on the differentiation of benign and malignant masses in
the submandibular triangle.

METHODS: We retrospectively evaluated 48 patients who underwent surgery for submandibular gland masses between January 2013 and February
2023.The patient’s age, gender, preoperative complete blood count and imaging findings, postoperative histopathological diagnosis, and hemogram
data were analysed. Patients were evaluated according to their postoperative histopathological diagnoses and categorised into four main groups:
sialolithiasis, sialadenitis, benign tumours, and malignant tumours. Benign submandibular gland disease formations were evaluated under group B
and malignant tumour formations under group M.

RESULTS: A preoperative fine needle aspiration biopsy was performed on 19 patients due to sialadenitis, pleomorphic adenoma, and malignant diseases
other than sialolithiasis. One patient died among the patients with malignant disease and the remaining 7 patients were compared with the benign
group of 40 patients regarding preoperative and postoperative neutrophil-to-lymphocyte ratio. In the benign group, the neutrophil-to-lymphocyte
ratiowas 2.64 preoperatively and decreased to 2.34 in the first postoperative year. The preoperative neutrophil-to-lymphocyte ratio decreased from
4.79 to 1.77 postoperatively in the malignant group. A statistically significant difference was observed (p<0.05).

CONCLUSION: This is the first study to demonstrate that the neutrophil-to-lymphocyte ratio can be used as a biomarker in submandibular gland
masses and has prognostic significance in malignant masses. In addition to fine needle aspiration biopsy results, neutrophil-to-lymphocyte ratio can

be used as a biomarker.
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INTRODUCTION

The submandibular triangle is a clinically significant area in
head and neck surgery practice, and patients may present
with an isolated submandibular mass. The differential diag-
nosis of submandibular masses includes salivary gland, lymph
node, soft tissue, vascular, and neural pathologies. The most
common submandibular gland pathologies are sialadenitis,
sialolithiasis, benign tumours, and carcinomas. Inflammatory
diseases of the salivary glands and sialolithiasis are more com-
monly observed in the submandibular gland'. Salivary gland
tumours are rare, and it has been reported that only 10-15%
of them are seen in the submandibular gland?®. The primary
approach for submandibular gland tumours is surgery, and
the indication for surgery varies based on the tumour’s histo-
pathology and local spread. Therefore, differentiating between
benign and malignant lesions and distinguishing low-grade
from high-grade malignancies during the preoperative period
is vital. Fine needle aspiration biopsy (FNAB) is widely per-
formed and is the preferred intervention in the differential

diagnosis of salivary gland pathologies®. However, consider-
ing the wide variety of tumours in the salivary glands, there
are many diagnostic challenges in salivary gland cytopathol-
ogy, including the need for a uniform reporting system. For
this purpose, the “Milan Classification System for Reporting
Salivary Gland Cytopathology” has been established under
the leadership of the American Society of Cytopathology
and the International Academy of Cytology. According to
the Milan System, cytopathological diagnoses are classified
into six main categories: (1) non-diagnostic (insufficient,
ordinary salivary gland); (2) non-neoplastic; (3) atypia of
undetermined significance; (4) neoplastic group: (a) benign
neoplasia and (b) salivary gland neoplasm of uncertain
malignant potential; (5) suspicion of malignancy; and (6)
malignant cytology. According to the Milan System, 25%
of cytopathological diagnoses fall into the first three cate-
gories, and a malignancy risk ranging from 10 to 25% has
been estimated for these categories’. This rate is significant

and cannot be ignored.
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Numerous studies have shown that inflammation plays a
significant role in cancer prognosis in recent years. Previous
studies have shown that high levels of inflammatory biomark-
ers such as neutrophil-to-lymphocyte ratio (NLR), plate-
let-to-lymphocyte ratio (PLR), and systemic immune inflam-
mation index are associated with poor prognosis in many types
of cancer. Many disorders have inflammation as a key factor
in their development. For example, rheumatoid arthritis pro-
duces more inflammation, while others produce only less. NLR
is an inflammatory marker, and its diagnostic and prognostic
role has been shown in irritable bowel disease, COVID-19
infection, diabetes mellitus, gastrointestinal conditions, car-
diac conditions, and thyroiditis®!!. Moreover, there is a clear
link between inflammation and cancer'?. Thus, it is rational
to study NLR in the differentiation of benign and malignant
conditions. In recent years, considerable evidence has shown
that inflammation plays a significant role in cancer prognosis'.

In their study in 2016, Damar et al. included major and
minor salivary glands and reported that a high NLR and low
lymphocyte count could differentiate malignant tumours from
benign tumours. They also reported that these parameters sig-
nificantly predicted low-grade and high-grade malignancies'.
However, our literature search did not find a specific study that
used NLR values as a marker for malignant tumours in cases
where submandibular gland excision was performed.

Therefore, this study aimed to evaluate the importance of
demographic data, preoperative FNAB results, and NLR values
in comparison with postoperative histopathological results in
differentiating between benign and malignant submandibular
gland masses in cases where submandibular gland excision was

performed in a third-level healthcare institution over 10 years.

METHODS

In this study, patients who underwent surgical interven-
tion for submandibular gland mass in the Department of
Otorhinolaryngology and Head and Neck Surgery, Faculty
of Medicine, Sivas Cumhuriyet University, between the years
2013 and 2023 were retrospective. Inclusion criteria were as
follows: having a previous diagnosis of submandibular gland
mass, a history of surgical intervention for this diagnosis, and
sufficient pre- and postoperative information. Exclusion crite-
ria included cases that underwent submandibular surgery for
a different diagnosis or as part of a more extensive resection
and had insufficient follow-up data. Additionally, patients with
inflammatory, autoimmune, acute or chronic infectious diseases,
haematological disorders, diabetes, obese patients (body mass
index >30), hypertension, obstructive sleep apnea, a history of
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corticosteroid treatment, or chronic kidney failure that could
affect inflammatory parameters were excluded, except for five
patients. Neutrophil and lymphocyte counts were recorded from
complete blood count samples obtained approximately 1 week
before surgery (venous blood samples taken at 10:00-11:00
in the morning). The NLR was calculated from these values.
All sample analyses were performed on automated haematology
analysers purchased from Sysmex XN-9100TM (Kobe, Japan).

After obtaining verbal and written consent from all cases
accepting to participate in the study according to the Declaration
of Helsinki principles, medical history, age, gender, FNAB
results, histopathological diagnosis, and hemogram data were
retrospectively reviewed. According to the postoperative his-
topathological diagnoses, patients were evaluated under four
main categories: sialolithiasis, sialoadenitis, benign tumours,
and malignant tumours. Sialolithiasis, sialoadenitis, and benign
tumours were considered benign disease categories (group B),
while malignant tumours were evaluated as malignant (group
M). Ethical approval for this study was obtained from the
Non-Interventional Ethics Committee of Sivas Cumhuriyet
University Faculty of Medicine (Date: 22.02.2023; Decision
number: 2023-02/04).

Statistical methods

The SPSS (SPSS Inc., Chicago, IL) 23.0 software was used
for data evaluation in the study. After necessary corrections,
descriptive statistics and frequency tables were used to describe
the population’s demographic characteristics. The normality of
the data was analysed using the Kolmogorov-Smirnov test, and
since the normality criterion was not provided, non-parametric
tests were performed. Due to the non-normal distribution of
scale means, Mann-Whitney U and Wilcoxon rank tests were
used to calculate the difference between two categorical vari-
ables. Differences between categorical variables were investi-
gated using Chi-square analysis. All analysis results were inter-
preted at a 95% confidence level.

RESULTS

A total of 48 patients were included in the study, with 35.40%
(n=17) females and 66.6% (n=32) males. The mean age of the
patients was 50.08+20.46 years (13-94 years). The mean age of
female patients was 55.24+20.54 years (13—94 years), and male
patients was 47.26£20.18 years (14—89 years), with no signifi-
cant difference in age between males and females. The mean age
of the benign disease group, which consisted of sialolithiasis,
sialadenitis, and benign tumours, was 47.88+20.13 years (rang-

ing from 13 to 94 years), while the mean age of the malignant
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disease group was 61.12419.62 years (ranging from 25 to 89
years) (Figure 1A). The youngest patient in the benign disease
group underwent surgery at 13 years, who was in the malignant
disease group and was operated on for adenocystic carcinoma
at 25 years. There was no statistically significant difference in
age between benign and malignant diseases.

In group B, 9 (18.80%) patients underwent surgery due
to sialolithiasis, 23 (47.90%) patients due to sialadenitis, and
8 (16.70%) patients due to pleomorphic adenoma. On the
contrary, 8 (16.70%) patients underwent surgery due to group
M (Figure 1B).

The patients who underwent surgery due to malignant dis-
eases were reported as three cases of adenocystic carcinoma,

two cases of mucoepidermoid carcinoma, adenocarcinoma,
diffuse large B-cell lymphoma, and peripheral T-cell lym-
phoma, respectively.

In all, 19 patients underwent FNAB preoperatively due to
sialoadenitis, pleomorphic adenoma, and malignant diseases,
excluding the sialolithiasis group. Among the 13 patients whose
preoperative FNAB results were reported as benign cytology,
9 were confirmed as benign and 4 as malignant, according to
postoperative histopathology. All three cases with FNAB results
reported as insufficient cytology had benign postoperative his-
topathology. Among the three cases with suspicious malignant
cytology in preoperative FNAB, one was reported as benign and
two as malignant in postoperative histopathology (Figure 2A).
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Figure 1. (A) Average age in benign and malignant diseases. (B) Distribution of patients who underwent submandibular gland excision according

to the histopathological results.
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Figure 2. (A) Comparison of preoperative fine needle aspiration biopsy results with postoperative histopathological results. (B) Comparison of
the neutrophil-to-lymphocyte ratio of benign and malignant diseases before and after surgery.
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One patient has died due to a malignant disease. When the
preoperative and postoperative hemogram values of 7 other
patients and 40 patients in group B were compared, the
preoperative value in group B was 2.64, while it was 2.34
in the first year after surgery. In malignant cases, the preop-
erative value decreased from 4.79 to 1.77 postoperatively.
A statistically significant difference was observed (p<0.05)
(Figure 2B). The demographic data of the patients along
with NLR and histopathological results are summarized

in Table 1.

DISCUSSION

Non-neoplastic lesions may resemble neoplastic lesions clin-
ically and pathologically, and their differentiation is signif-
icant. The definitive diagnosis is a histopathological evalu-
ation of the surgical material®. FNAB is important in the
preoperative diagnosis and treatment of patients with sub-
mandibular masses'®. However, due to the high rates of false
positives and false negatives in salivary gland pathologies, the
predictive value of FNAB is low'. In our study, among 13
cases with benign cytology, 4 were reported as malignant and
2 of the cases with suspicious malignant cytology resulted
in malignancy. Therefore, due to its misleading outcomes,
surgical and medical treatments should not be determined
solely based on the FNAB results. The most significant

result of our study is that, upon comparing the preopera-
tive and postoperative hemogram values of 7 patients with
malignant disease and 40 patients in group B, we observed
a decrease in the preoperative value of group B from 2.64
to 2.34 in the first year after surgery. In cases diagnosed
with malignancy, the preoperative value decreased signifi-
cantly from 4.79 to 1.77 after surgery (p<0.05). Numerous
studies have described the association between malignancy
and inflammation'®. Therefore, we aimed to utilise inflam-
matory criteria in the differentiation of malignant lesions.
NLR values can serve as a dependable indicator of inflam-
mation. Additionally, NLR proves to be valuable in distin-
guishing between benign and malignant nodules in patients
with thyroid nodules. Sit et al. found that the mean NLR
of the malignant nodule group (2.1£0.9) was higher com-
pared to both the benign nodule group (1.7+0.9) and the
control group (1.740.6). The observed difference between
the groups was statistically significant (p=0.002)". In our
study, similar results were obtained, with the additional
finding of higher values in malignant patients. This state
may be attributed to the assessment based on preoperative
values, which differs from the approach taken in the study
conducted by Sit et al.”.

Recently, high preoperative NLR and PLR values have
been reported to be associated with increased recurrence

risk, tumour aggressiveness, and poor prognosis in various

Table 1. Demographic data, and biochemical and histopathological results of patients with submandibular gland masses.

Age i
Mean+SD (min-max) 50.1+20.5 (13-94)

Male (n=31) 47.26+20.18 (14-89)
p=0.215
Female (n=17) 55.24420.54 (13-94)
Mean age of patients with Benign diseases 47.88420.13 (13-94)
submandibular gland masses ] ] p=0.105
[Mean+SD (min-max)] Malignant diseases 61.12+19.62 (25-89)
Sialolithiasis 9(18.8)
Submandibular Sialadenitis 23(47.9)
diagnoses, n (%) Pleomorphic adenoma 8(16.7)
Malignant diseases 8(16.7)
Fine needle aspiration biopsy results, n (%) None Insufficient cytology Benign Sr:asﬁécnlgﬁts p-value
Sialolithiasis 9(31) 0(0) 0(0) 0(0)
Sialoadenitis 17 (58.6) 2(66.7) 3(23.1) 1(33.3) 0,001
Pleomorphic adenoma 1(3.4) 1(33.3) 6(46.2) 0(0) )
Malignant diseases 2(6.9) 0(0) 4(30.8) 2(66.7)
Neutrophil-to- Benign diseases 2.64-2.34 (preoperative-postoperative) 0.387
lymphocyte ratio Malignant diseases 4.79-1.77 (preoperative-postoperative) 0.043

Bold values indicate statistical significance at the p<0.05 level.
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head and neck malignancies®. Kuzucu et al. found a sig-
nificant difference in the NLR between benign and malig-
nant tumours on parotid gland malignant tumours?'. The
preoperative NLR was significantly different in this study,
with an average value of 2.64 in benign tumours and 4.79
in malignant tumours. Similar results were also obtained
in our study. Our data showed a very close correlation. We
concluded that NLR can be utilised in the discrimination
between benign and malignant lesions of submandibu-
lar gland tumours. The prevalence of malignancy in sub-
mandibular gland tumours varies in the literature. In some
series, the prevalence of malignant tumours ranges from 40
to 60%, and this rate is lower in Western populations®. In
the recent studies, it has been reported that the prevalence of
submandibular gland malignancies is approximately 20%7%.
This prevalence rate is also observed in our clinic.

Another important finding of our study is that there was no
age-related difference between benign and malignant patholo-
gies. Although the mean age of malignant cases may be slightly
higher, the youngest patient with adenocystic carcinoma was
25 years. Therefore, it is necessary to approach every patient
presenting with a mass complaint in the submandibular area
as a potential malignancy until proven otherwise.

The most common reason for submandibular gland exci-
sion in the past was sialolithiasis, but in our study, the most
common etiological cause was sialoadenitis?®. This change is
due to the development of new methods, which now allows
for the preservation of the gland through endoscopic stone
removal and extracorporeal shock wave lithotripsy.

Pleomorphic adenomas are the most common benign sub-
mandibular gland tumours, and our study is consistent with the
literature?. In addition, incomplete resection of pleomorphic
adenoma has been reported to result in a high tumour recur-
rence rate. Therefore, meticulous preservation of the tumour
capsule and complete removal of the entire gland are neces-
sary®. In our study, we did not have any cases of recurrence
due to pleomorphic adenoma.

The limitations of this study include the retrospective
study design, single-centre experience, and small sample size
(n=48), particularly in histological subtypes and treatment.
Survival data should be tested and confirmed in a prospec-

tively designed study.

REFERENCES

1. Singh PP, Goyal M.Ourexperience withintraoral submandibular gland
excision. Indian J Otolaryngol Head Neck Surg. 2020,72(3):297-
301. https://doi.org/10.1007/512070-019-01784-x

5

If there is a mass in the submandibular triangle, careful his-
tory-taking, physical examination, and endoscopic examina-
tion should be performed first. Ultrasonography is preferred for
the initial radiological evaluation. If there is a high suspicion
of infection, antibiotic therapy and anti-inflammatcory treat-
ment should be initiated while eliminating the submandibular
mass. If there is no clinical and radiological improvement with
medical treatment, a histopathological examination should
be performed to evaluate the risk of malignancy. FNAB is the
initial step in histopathological evaluation for submandibu-
lar masses. If repeated FNABs are unsuccessful, an excisional
biopsy should be performed.

CONCLUSION

This study discussed the demographic data and histopatho-
logical evaluation of patients with submandibular masses.
Sialadenitis was the most common condition, and benign and
malignant tumours were encountered similarly. Although the
average age of malignant diseases was slightly higher, no sig-
nificant difference was observed between benign and malig-
nant tumours based on age. FNAB results for submandibular
gland masses can be misleading. Therefore, it is necessary to
keep malignancies in mind until proven otherwise in patients
presenting with submandibular mass complaints. The NLR
and FNAB results may indicate malignant tumours in sub-

mandibular gland masses.

ETHICAL APPROVAL AND CONSENT
TO PARTICIPATE

The protocol of the study was approved by the Institutional
Review and Animal Ethics Use Committee of Sivas Cumhuriyet
University School of Medicine, and the study was carried out
based on the accepted guidelines on the care and use of labora-
tory animals (Date: 22.02.2023; Decision number: 2023-02/04).

DATA ACCESSIBILITY
The data that support the findings of this study are available

on request from the corresponding author. The data are not

publicly available due to privacy or ethical restrictions.

2. Rossi ED, Faquin WC, Baloch Z, Barkan GA, Foschini MP,
Pusztaszeri M, et al. The Milan systemfor reporting salivary gland
cytopathology: analysis and suggestions of initial survey. Cancer
Cytopathol. 2017;125(10):757-66. https://doi.org/10.1002/
cncy.21898

Rev Assoc Med Bras. 2023:69(11):e20230738


https://doi.org/10.1007/s12070-019-01784-x
https://doi.org/10.1002/cncy.21898
https://doi.org/10.1002/cncy.21898

Neutrophil-lymphocyte ratio in submandibular gland masses

10.

11.

12.

13.

14.

Abbate V, Orabona GDA, Barone S, Troise S, Bonavolonta P, Pacella
D, et al. Relevance of inflammatory biomarkers in salivary gland
cancers management. Eurasian J Med Oncol 2021;5(4):311-7.
https://doi.org/10.14744/ejmo0.2021.67755

Young A, Okuyemi OT. Malignant salivary gland tumors. [Updated
2023 Jan 12]. In: StatPearls[Internet]. Treasure Island, FL: StatPearls
Publishing; 2023. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK563022/

Carlson ER, McCoy JM. Margins for Benign salivary gland
neoplasms of the head and neck. Oral Maxillofac Surg Clin North Am.
2017;29(3):325-40. https://doi.org/10.1016/j.coms.2017.03.009

Aktas G, Duman T, Atak B, Kurtkulagi O, Bilgin S, Basaran E et al.
Irritable bowel syndrome is associated with novel inflammatory
markers derived from hemogram parameters. Fam Med Prim
Care Rev. 2020;22(2):107-10. https://doi.org/10.5114/
fmpcr.2020.95311.

Aktas G. Hematological predictors of novel coronavirus infection.
Rev Assoc Med Bras (1992). 2021:67Suppl 1(Suppl 1):1-2. https:/
doi.org/10.1590/1806-9282.67.Suppl1.20200678

DumanTT, Aktas G, Atak BM, Kocak MZ, Erkus E, Savli H. Neutrophil
tolymphocyte ratio as an indicative of diabetic control level in type
2 diabetes mellitus. Afr Health Sci. 2019;19(1):1602-6. https://doi.
org/10.4314/ahsv19i1.35

Balci SB, Aktas G. A comprehensive review of the role of hemogram-
derived inflammatory markers in gastrointestinal conditions. Iran
J Colorectal Res. 2022;10(3):75-86. https://doi.org/10.30476/
ACRR.2022.97244.1160.

Sahin S, Sarikaya S, Alcelik A, Erdem A, Tasliyurt T, Akyol L, et al.
Neutrophil to lymphocyte ratio is a useful predictor of atrial
fibrillation in patients with diabetes mellitus. Acta Med Mediterr.
20183;29:847-51.

Aktas G, Sit M, Dikbas O, Erkol H, Altinordu R, Erkus E, et al. Elevated
neutrophil-to-lymphocyte ratio in the diagnosis of Hashimoto's
thyroiditis. Rev Assoc Med Bras (1992). 2017;63(12):1065-68.
https://doi.org/10.1590/1806-9282.63.12.1065

Sit M, Aktas G, Ozer B, Kocak MZ, Erkus E, Erkol H, et al. Mean
platelet volume: an overlooked herald of malignant thyroid nodules.
Acta Clin Croat. 2019;58(3):417-20. https://doi.org/10.20471/
acc.2019.58.03.03

Sun Y, Zhang L. The clinical use of pretreatment NLR,
PLR, and LMR in patients with esophageal squamous cell
carcinoma: evidence from a meta-analysis. Cancer Manag
Res. 2018;10:6167-79. https://doi.org/10.2147/CMAR.
5171035

Damar M, Din¢ AE, Erdem D, Aydil U, Kizil Y, Eravci FC,
et al. Pretreatment neutrophil-lymphocyte ratio in salivary
gland tumors is associated with malignancy. Otolaryngol
Head Neck Surg. 2016;155(6):988-96. https://doi.
org/10.1177/0194599816659257

6

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Rooper LM, Onenerk M, Siddiqui MT, Faquin WC, Bishop JA, Ali
SZ.Nodular oncocytic hyperplasia: can cytomorphology allow for
the preoperative diagnosis of a nonneoplastic salivary disease?.
Cancer Cytopathol.2017;125(8):627-34. https://doi.org/10.1002/
cncy.21865

Rivera Rolon M, Schnadig VJ, Faiz S, Nawgiri R, Clement
CG. Salivary gland fine-needle aspiration cytology with the
application of the Milan system for risk stratification and
histological correlation: a retrospective 6-year study. Diagn
Cytopathol. 2020;48(11):1067-74. https://doi.org/10.1002/
dc.24478

Wakely PE. Mucoepidermoid carcinoma: analysis of 76
cytologic cases and correlation with histologic grade. Cancer
Cytopathol. 2022;130(10):783-99. https://doi.org/10.1002/
cncy.22600

Atak BM, Kahveci GB, Bilgin S, Kurtkulagi O, Kosekli MA.
Platelet to lymphocyte ratio in differentiation of benign
and malignant thyroid nodules. Experimental Biomedical
Research. 2021;4(2):148-53. https://doi.org/10.30714/
j-ebr.2021267978

Sit M, Aktas G, Erkol H, Yaman S, Keyif F, Savli H. Neutrophil
to lymphocyte ratio is useful in differentiation of malign and
benign thyroid nodules. P R Health Sci J. 2019;38(1):60-3.
PMID: 30924917

Rassouli A, Saliba J, Castano R, Hier M, Zeitouni AG. Systemic
inflammatory markers as independent prognosticators of head and
neck squamous cell carcinoma. Head Neck. 2015;37(1):103-10.
https://doi.org/10.1002/hed.23567

Kuzucu, Guler i, Kum RO, Baklaci D, Ozcan M. Increased neutrophil
lymphocyte ratio and platelet lymphocyte ratio in malignant parotid
tumors. Braz J Otorhinolaryngol. 2020;86(1):105-10. https://doi.
org/10.1016/j.bjorl.2019.02.009

Coleman M, Liang J, Rastatter JC, Arch RS, Gartrell J, Chelius DC,
et al. Exploring the epidemiology and survival trends in pediatric
major salivary gland malignancies: insights from the National
Cancer Database. Curr Oncol. 2023;30(7):6134-47. https://doi.
org/10.3390/curroncol30070456

Cunha JLS, Hernandez-Guerrero JC, Almeida OP, Soares CD,
Mosqueda-Taylor A. Salivary gland tumors: a retrospective study
of 164 cases from a single private practice service in Mexico and
literature review. Head Neck Pathol. 2021;15(2):523-31. https://
doi.org/10.1007/512105-020-01231-2

Guenzel T, Hoch S, Heinze N, Wilhelm T, Gueldner C, Franzen A,
et al. Sialendoscopy plus laser lithotripsy in sialolithiasis of the
submandibular gland in 64 patients: a simple and safe procedure.
Auris Nasus Larynx. 2019;46(5):797-802. https://doi.org/10.1016/j.
anl.2019.01.009

Lim EH, Nadarajah S, Mohamad I. Giant submandibular calculus
eroding oral cavity mucosa. Oman Med J. 2017;32(5):432-5.
https://doi.org/10.5001/0mj.2017.81

Rev Assoc Med Bras. 2023;69(11):e20230738


https://doi.org/10.14744/ejmo.2021.67755
https://www.ncbi.nlm.nih.gov/books/NBK563022/
https://www.ncbi.nlm.nih.gov/books/NBK563022/
https://doi.org/10.1016/j.coms.2017.03.009
https://doi.org/10.5114/fmpcr.2020.95311
https://doi.org/10.5114/fmpcr.2020.95311
https://doi.org/10.1590/1806-9282.67.Suppl1.20200678
https://doi.org/10.1590/1806-9282.67.Suppl1.20200678
https://doi.org/10.4314/ahs.v19i1.35
https://doi.org/10.4314/ahs.v19i1.35
https://doi.org/10.30476/ACRR.2022.97244.1160
https://doi.org/10.30476/ACRR.2022.97244.1160
https://doi.org/10.1590/1806-9282.63.12.1065
https://doi.org/10.20471/acc.2019.58.03.03
https://doi.org/10.20471/acc.2019.58.03.03
https://doi.org/10.2147/CMAR.S171035
https://doi.org/10.2147/CMAR.S171035
https://doi.org/10.1177/0194599816659257
https://doi.org/10.1177/0194599816659257
https://doi.org/10.1002/cncy.21865
https://doi.org/10.1002/cncy.21865
https://doi.org/10.1002/dc.24478
https://doi.org/10.1002/dc.24478
https://doi.org/10.1002/cncy.22600
https://doi.org/10.1002/cncy.22600
https://doi.org/10.30714/j-ebr.2021267978
https://doi.org/10.30714/j-ebr.2021267978
https://doi.org/10.1002/hed.23567
https://doi.org/10.1016/j.bjorl.2019.02.009
https://doi.org/10.1016/j.bjorl.2019.02.009
https://doi.org/10.3390/curroncol30070456
https://doi.org/10.3390/curroncol30070456
https://doi.org/10.1007/s12105-020-01231-2
https://doi.org/10.1007/s12105-020-01231-2
https://doi.org/10.1016/j.anl.2019.01.009
https://doi.org/10.1016/j.anl.2019.01.009
https://doi.org/10.5001/omj.2017.81

