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The aim of the study was to find clinical and pathological factors with the greatest prognostic significance in patients with OSCC. The analysis included 125 patients grouped according to the tumor primary site (TPS): the floor of the mouth (FOM), tongue (TC) and retromolar triangle (RMT). Grading (G), tumor size (pT), nodal metastases (NM), local recurrence (LR), nodal recurrence (NR), perineural invasion (PNI), lymphovascular invasion (LVI), extranodal extension (pENE), and nodal yield (NY) were evaluated in each group.




Results

With regard to TPS, FOM appeared to be the most metastatic. However, the recurrence rate was similar to TC tumors, which were characterized by higher G than those in other locations. When analyzing G, the highest percentage of LR (40.5%) and NM (34.5%) was observed among patients with G2. As G increased, so did the number of pENE G1 – 7.4%; G2 – 31%; G3 – 35.7%; LVI: G1 – 25.9%; G2 – 50%; G3 – 57.1%; PNI: G1 – 29.6%; G2 – 47.6%; G3 – 92.9%; NR G1 – 14.8%; G2 – 32.1%; G3 – 21.4%. Grading did not affect the type of growth and did not directly affect the occurrence of NR. pT and DOI increased the frequency of NM but we did not observe any effect of pT and DOI on LR, PNI, and LVI. NY in the study group did not increase the risk of NR.





Conclusion

Tumor primary sites within the FOM, TC, and pT classification are the factors that increase the risk of NM and LR. However, apart from the primary site predisposing to the occurrence of NM, the histological structure of the tumor turned out to be the most important feature affecting the patient’s prognosis. The number of cases of pENE+, LVI+, PNI+, NM+, and NR+ increased with the increase in G. Although the pT, DOI increased the frequency of NM, we did not observe the effect of the pT and DOI on LR, PNI and LVI. Thus, even in the case of a small tumor of the FOM and TC with at least G2, elective neck dissection should be performed each time.
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Introduction

Oral squamous cell carcinoma is the 6th most common cancer (1) and accounts for over 90% of oral cancers (2, 3).

Despite advances in medicine, surgical techniques and our knowledge of tumor biology, surgeons are still unable to improve the 5-year survival rates of patients with OSCC (oral squamous cell carcinoma). Survival rates of 48% (1, 3) are not satisfactory (4).

The increasing number of patients in the third and fourth decades of life necessitates a deeper understanding of the biology of OSCC (5, 6). Low public awareness, lack of oncological vigilance among primary care physicians and dentists and disregard for the problem by the patients themselves result in high rates of patients presenting to specialized care at an advanced stage. Moreover, the incidence of OSCC has increased over the past two decades, to 0.7% and 1.8% for men and women, respectively (7). The risk of local, nodal recurrence (LR/NR), and the 5-year survival rate depend on many factors (3, 8).

Information in the available literature points to pT – the tumor size, G – grading, or TPS – the tumor primary sites as the prognostically significant features (9–11).

The occurrence of perineural invasion (PNI) may be related to the chemotropism of neoplastic cells (12) and is not specific to OSCC only (13, 14). Its occurrence, similarly to lymphovascular invasion (LVI), is an unfavorable prognostic factor (15–17). In addition to the above, another unfavorable prognostic factor is extranodal extension (pENE), and its occurrence is associated with a possible increase in the risk of nodal recurrence (NR) (18, 19); however, a comparison of these features, along with an assessment of the TPS, DOI and the occurrence of nodal or local metastases (NM/LR), nodal recurrence NR and G will give us a better understanding of what combination of the aforementioned factors may be associated with the most unpredictable course of the disease. It should be noted that patients often die as a result of the locoregional spread of the tumor to the lymphatic system (20) rather than as a result of the growth of the primary tumor. Metastasis is a common feature of malignant tumors (21, 22). In addition, due to the primary site of the tumor in the oral cavity, in which numerous areas with a rich lymphocytic lining are located, the risk of NM is high (9, 23).

Nevertheless, some patients with small pT1 OSCC have positive N+ cervical lymph nodes or develop recurrence within a short time after their treatment, while others, sometimes even with larger primary tumors, have neither metastatic lymph nodes nor recurrences. Due to the unsatisfactory results of treatment, it has been attempted to find and identify the prognostic factors, both improving and deteriorating the prognosis.

An extensive multivariate retrospective analysis may contribute to a better understanding of the biology of the tumor and, thus, the clinical course of the disease. This is all the more important upon a clear tendency toward a younger age of diagnosis of patients with OSCC (5, 6, 11, 24, 25). Studies indicate a higher survival rate in younger age groups (26), but it still remains at an unsatisfactory level.

For this reason, the authors set themselves the task of comparing OSCC features such as TPS in the oral cavity, G, pT, DOI (measured in mm), PNI, LVI and pENE. Additional comparison of the cases of LR and NR (confirmed within 2 years of surgical treatment), or NM (confirmed by post-surgical histopathological examination) allowed for an assessment of the factors worsening the patient’s prognosis. Based on detailed clinical data collected before and after the surgery, statistical analysis was performed to determine which tumor features have a significant impact on the patient’s prognosis.





Materials and methods

The analysis included 125 patients diagnosed with OSCC, treated in the Department of Maxillofacial Surgery of the Medical University of Gdańsk in the years 2017-2019. The patients were in the 5th-8th decade of life, median 64.4 years. The average age was 64.4 years, 67.2% were males.

All of the patients were smokers for at least 5 pack-years and consumed alcohol 10-50g/day.

Non-smokers were excluded due to a very small number of cases.

Additional factors taken into account in the selection of patients for the study group are the occurrence of distant metastases M and high-risk HPV infection.

Patients with M were excluded from the study – they were not qualified for surgical treatment. In most cases, they were referred for systemic oncological treatment (radiochemotherapy). Single cases of generalized patients treated surgically and by metastasectomy were not eligible for the study group.

The objective of the study was to determine the factors that increase the occurrence of NM without specifying the positive lymph node level. NM is the most significant aggravating factor in the prognosis of patients with OSCC. Therefore, the study determined the overall presence or absence of NM.

The qualified patients with a p16-negative result were divided according to the TPS into the floor of the mouth (FOM), tongue cancers TC and the retromolar triangle RMT groups. Postoperative histopathological results were evaluated for the following features: pT, DOI two groups: DOI > 10 mm and DOI ≤ 10 mm), G, PNI, LVI, pENE, nodal yield (NY), nodal metastasis (NM) and occurrence of LR and NR within 2 years after the surgery.

The eligible patients underwent radical tumor resection (R0 margins) and had the least elective neck dissection END (I-III) in the case of radiographic N0 n = 74, nodal yield NY – END   = 23.9 (patients with FOM and TC tumor were subjected to a bilateral nodal surgery), while in the case of radiographic N+ or the intraoperative finding of metastatic lymph nodes, modified radical neck dissection RMND (I-V) was performed (n = 51), nodal yield NY – RMND   = 32.1 either unilaterally or bilaterally for carcinoma of the FOM and TC. Patients with postoperatively confirmed NM, including pENE+ or/and DOI > 10 mm and PNI+ received postoperative radiotherapy (PORT). Adjuvant treatment according to the Dahanc scheme was instituted in n = 68 cases. The areas were treated according to risk with 50 to 60 Gy in 33 fractions 5 or 6 times a week.

None of the patients received neoadjuvant radiotherapy. The follow up time for local and nodal recurrences was 2 years (Table 1).


Table 1 | Characteristics of the study group; 8th TNM classification used; legends: TC, tongue cancer; FOM, floor of the mouth; RMT, retromolar triangle; TPS, tumor primary site; G, grading; pT, tumor size; DOI, depth of invasion; NM, nodal metastases; LR, local recurrence; NR, nodal recurrence; pENE, extranodal extension; PNI, perineural invasion; LVI, lymphovascular invasion; ND, neck dissection; END, elective neck dissection; RMND, radical modified neck dissection; KPS, Karnofsky performance score.



Using the obtained data, the incidence of NM and/or LR and NR was calculated according to TPS, G, pT, DOI, pENE, PNI, LVI, and NY. The influence of clinicopathological factors on the recurrence and survival was evaluated. Fisher’s test and McNemar’s test were used in the analysis. For quantitative evaluation, t-student test was implemented in the case of normal distribution, and Mann-Whitney (two-sided Wilcoxon sum test) in the cases presenting non-normal distribution. Analysis was also conducted by using variance tests (for more than 2 classes): one-way ANOVA – in the case of a normal distribution and the Kruskal-Wallis rank-sum test – in the case of a distribution that does not belong to the normal distribution.





Results

The study showed that not all the evaluated factors proved to be prognostic, with statistically significant differences between them. However, we were able to isolate those whose preoperative and postoperative assessments may influence our decisions to continue a patient’s treatment. In the first stage of the study, the TPS was evaluated in terms of the distribution of G, the occurrence of NM, or LR. In the case of TC, it was evident that tumors with higher grading (G3 – 35.7%, G2 – 23.8%, G1 – 18.5%, p.value = 0.499) were more common than in other TPS, while G2 tumors were most common in the FOM (72.1%, p.value = 0.033). Table 2. Next, we analyzed whether TPS influenced the incidence of NM and/or LR. The results indicated that cancers located in the FOM metastasized most frequently (32.45%, p.value = 0.428 Fisher test) in the evaluated group (n = 55) of patients, which was also observed by other authors.


Table 2 | Distribution (n/%) of G and LR according to the OSCC primary site.



Among patients with TC tumors (n = 30), NM were found in 26.7% (p.value = 0.822), while in those with RMT (n = 40, p.value = 0.03) it was 20%. The development of LR within 2 years after surgical treatment was confirmed in 41 cases. Furthermore, divided according to the TPS, the percentage distribution was as follows: among patients with TC and FOM, LR was found in 36.7% (p.value = 0.658) and 36.8% (p.value = 0.343), respectively. In contrast, among patients with OSCC of the RMT, LR occurred in 22.5% of cases (p.value = 0.106). Table 2.

In the second stage, we evaluated whether G affects the incidence of LR and NR, NM, pENE, DOI, LVI and PNI. Among patients with OSCC G1, LR was reported in 22.2%, n = 6 cases, G2 – 40.5% n = 34, G3 – 7.1% n = 1, p.value = 0.018. The result is statistically significant and yields OSCC G2 as the subtype with the highest risk of LR. On the other hand, histopathological assessment confirmed NM in the G1 group of patients, metastasis was confirmed in 11.1% n = 3 patients, G2 – 34.5% n = 29, and G3 – 28.6% n = 4; p.value = 0.058. The results indicate that similarly to LR, NM was also most frequently found in the G2 variant of the tumor. When evaluating the effect of the G score on the risk of pENE, it was found that the incidence of pENE increased with the increasing G of the tumor, p.value = 0.024; pENE+: G1 – 7.4%; n = 2; G2 – 31%, n = 26; G3 – 35.7%, n = 5.

G did not affect the type of growth (endophytic or exophytic) in the groups evaluated. The distribution of G was similar; DOI ≤ 10 mm: G1 – 21.74%, G2 – 66.67%, G3 – 11.59%; DOI > 10 mm: G1 – 21.43%, G2 – 67.86%, G3 – 10.71%, which may suggest that the type of tumor growth does not depend on histological G.

The distribution of LVI and PNI in the individual G groups was as follows: LVI: G1 – 25.9%, n = 7; G2 – 50%, n = 42; G3 – 57.1%, n = 8; p.value = 0.058; PNI: G1 – 29.6%, n = 8; G2 – 47.6%, n = 40; G3 – 92.9%, n = 13; p.value = 0.00034. The distribution of PNI among group G turned out to be statistically significant. However, no statistical significance was noted when assessing the incidence of NR among the individual G groups.

NR in the G groups was G1 – 14.8%, n = 4; G2 – 32.1%, n = 27; G3 – 21.4%, n = 3; p.value = 0.214. Table 3.


Table 3 | Distribution (n/%) of LR, NM, pENE+, DOI ≤ 10 mm, DOI > 10mm, LVI, PNI, and NR according to G.



Due to the common perception that DOI is a prognostically significant factor, an attempt was made to evaluate whether the DOI affects the incidence of LR, NM, PNI and LVI.

Statistical analysis showed no increase in the incidence of LR with increasing DOI; moreover, a slightly higher LR rate of 37.7% was found in the group of patients with invasion ≤ 10mm, compared to 26.8% in the group with invasion > 10mm, (p.value = 0.251). This result is quite surprising, and the available literature provides scarce reports investigating the DOI with regard to the risk of LR.

Nonetheless, when correlating DOI with confirmed NM, a higher incidence of NM in patients with DOI > 10mm – 41.1%, n = 13 was observed in comparison with the group ≤ 10mm – 18.5%, n = 23. This difference was statistically significant (p.value = 0.009, Wilcoxon rank sum test with continuity correction, p.value< 0.05), which allows us to conclude that patients with tumors with endophytic growth type and DOI > 10mm have a higher risk of NM, which, as we know, significantly worsens the prognosis of the patients and reduces 5-year survival rate (27, 28) as well as qualifies the patient for postoperative complementary radiotherapy (29, 30), Figure 1.




Figure 1 | Distribution of DOI as quantitative data regarding NM, G and LR.



The analysis of the frequency of PNI and LVI in the individual DOI groups was not statistically significant, and the distribution was as follows; PNI: DOI ≤ 10mm – 42%, n = 29; DOI > 10mm – 57.1%, n = 32; p.value = 0.1074; LVI: DOI ≤ 10mm – 42%, n = 29, DOI > 10mm – 50%, n = 28; p.value = 0.4703.

Nodal yield is an important prognostic factor. The average number of lymph nodes removed in the entire study group was 27 (elective neck dissection END nodal field   = 23.9; modified radical Neck dissection MRND   = 32.1). Dividing patients into two groups in terms of the surgical treatment of the neck lymphatic system: radiological N0 – END and radiological N+ – MRND, no statistically significant differences between the study groups could be demonstrated. Figure 2.




Figure 2 | The Welch Two Sample t-test, NY grouped by the presence of NR showed that no significant differences between the groups could be observed: p.value ≥ 0.05.



Then, it was assessed whether NR was more common among patients diagnosed with pENE.

Among patients without pENE – NR occurred in 20.7%, n = 19, while in the pENE+ group, NR occurred in 45.5%, n = 15; p.value = 0.01 (statistically significant differences can be observed).

The last parameter evaluated was pT. No statistically significant results were found upon evaluation of the incidence of LR in the studied groups: pT1 – 25.8%, n = 8; pT2 – 40.8%, n = 20; pT3 – 28.6% n = 8; pT4 – 29.4%, n = 5; p.value = 0.514. However, when assessing the incidence of NM, a correlation was observed.

An increase in NM with pT was observed: pT1 – 16.1%, n = 5; pT2 – 24.5%, n = 12; pT3 – 39.3%, n = 11; pT4 – 47.1%, n = 8; p.value = 0.067; Figure 3, Table 4.




Figure 3 | Percentage distribution of NM relative to pT. p.value = 0.067.




Table 4 | Summary of characteristic values (* statistical significance – p.value ≤ 0.05).







Discussion

The increasing number of cases of squamous cell carcinoma is a global health problem (31). The identification of prognostic factors affecting patients’ 5-year survival is of utmost importance and may contribute to a better understanding of the biology and clinical course of cancer, as well as influence surgical treatment standards.

It seems important to identify clinical as well as histopathological parameters of the tumor, which will determine the extent of treatment and/or its type. The analysis carried out highlighted the tumor characteristics that affect the increased risk of NM or LR and NR, which significantly affect the 5-year survival of patients (27, 32).

Therefore, the decision determining the scope of treatment, including neck dissection (ND), must be based on a broad analysis of the evaluated prognostic factors. The aim of the authors was to determine which of them is the most important and should have the greatest impact on our therapeutic decisions. In addition, broad-spectrum analysis provided an answer which combination of the factors has the greatest impact on deterioration of the prognosis.

The G of the patients who underwent surgical treatment was assessed according to the WHO guidelines. However, it should be noted that there are also other assessment methods, e.g., Trojani and Coindre’s three-stage division of histological malignancy was based on three tumor characteristics: 1. similarity to mature tissue, 2. extent of necrosis, 3. number of mitoses per 10 fields of view. It is a prognostically significant indicator (33, 34). The result of the study reveals that TC tumors have more commonly a higher G than cancers in other primary sites. Additionally, the G2 subtype was found to be the most metastatic. The results show that TC and FOM tumors have the highest risk of LR, 36.7% (p.value = 0.658) and 36.8% (p.value = 0.343), respectively, while NM metastases were most common in the group of patients with FOM cancer (32.45%, p.value = 0.428 Fisher test).

This result confirms the information available in the literature that the rich lymphatic lining of the floor of the mouth favors the formation of NM (35).

No publications that would jointly compare the TPS in terms of LR and NM were found in the available literature. Our study demonstrates such a correlation. However, it should be noted that only the 3 most common OSCC locations were assessed. Others require further analysis. In addition to TPS, other factors that have a prognostic impact were taken into account and assessed.

G is considered as an important prognostic factor; a study by Doshi et al. shows a direct correlation between the occurrence of NM depending on G (36). Khawaja et al. believe that tumor G should be taken into account when selecting the appropriate treatment method (37).

Shu Ting Chuang et al., on the other hand, suggest that even for small ≥ G2 tumors, END or adjuvant radiotherapy is advised (38). Moreover, he considers the G2 variant of the tumor as an important factor in worsening the patient’s prognosis (39), which was also confirmed in our study.

Among the analyzed patients, NM and LR were most frequently found in the group of patients with G2. As is well known, regional spread is a poor prognostic factor (35), and its occurrence significantly reduces the patient’s prognosis. FOM tumors were proved to be the most metastatic in the studied group.

The authors of the present study, like Chairat Burusapat et al., point out the necessity of performing END in the majority of patients with OSCC of the TC, FOM (40).

In a retrospective study conducted between 1991 and 2017, Wichmann G. et al. demonstrated the correlation between the increase in the survival rate and the increase in the number of performed ENDs (41).

LR is associated with several factors, such as pT, TPS, G, PNI, and LVI. The tumor resection itself is also extremely important, and it should be noted that all operated patients qualified for analysis in the postoperative histopathological result had R0 margins. The resulting n = 41 puts oral cancers among those with a high risk of LR. It should be noted that the G obtained during the patient’s pre-procedural diagnosis (biopsy) can provide us with a lot of valuable information.

As shown by the experience, the OSCC G level affects the risk of PNI and LVI, which are important prognostic factors (15, 16, 20, 42).

Our study, therefore, showed that the higher the G, the higher the patient’s risk of PNI (p.value = 0.00034) and LVI (p.value = 0.058) as well as pENE (p.value = 0.024). There was no direct relationship between the increase in NR and G.

The occurrence of NR was influenced by the patient’s primary nodal status (N+) and the presence of pENE. We showed that the presence of pENE significantly increases the risk of NR (p.value = 0.01).

Similar conclusions from studies available in the literature place pENE as a significant risk factor for NR (18, 43, 44).

A direct relationship between pENE and NR demonstrated in this study indicates the need to qualify patients with pENE+ to the high-risk group of NR.

The endophytic type is the most common type of OSCC growth. In the study group, as many as 44.8% of patients had a tumor with a DOI > 10mm. However, an increased frequency of higher G and larger number of recurrences among these patients (DOI > 10mm) were not observed. In contrast, the results of other authors indicate an increased risk of LR with increasing DOI. Farhan Zubair et al. state that DOI > 10mm is predictive of an increased risk of LR (45). This fact shows how unpredictable OSCC is as a neoplasm, which makes it very difficult to develop gold standards for therapeutic approaches.

The DOI can be found in the literature as a very important prognostic factor in OSCC (4, 32, 46, 47). DOI is often associated with an increased risk of NM (48, 49). Moreover, the 8th American Joint Committee on Cancer (AJCC) included the DOI in the criteria for assessing the size of the tumor T, which confirms the extremely important prognostic role of the DOI (50).

A similar result was obtained in our study. Available publications indicate that DOI can be a clinical tool for predicting hidden NM and determining the need for END in the early stages of OSCC (51) and PORT (52).

In our study, we have shown that DOI is a very important factor in determining the risk of locoregional dissemination of cancer, which often determines treatment failures in patients with OSCC.

The distribution of G in the particular DOI groups was almost identical, which indicates that the G does not affect the type of tumor growth.

However, we did not find a direct relationship between the increase in the incidence of PNI and LVI with the increase in DOI, and the differences between the selected DOI groups in relation to the LVI and PNI characteristics were not statistically significant. On the other hand, it should be remembered that the tumor G is one of the most important factors affecting the occurrence of LVI and PNI.

In his study, Harri Keski-Säntti confirmed that the DOI of a tumor affects the incidence of NM. In a retrospective study, he analyzed the occurrence of NM and diagnosed it in 24% of patients with pT1 cancer and 35% of those with pT2 (53).

The above result is confirmed by the analysis conducted and described in our study as well as others available in the literature (54, 55).

The aforementioned data indicates the necessity of performing END in every patient with at least G2 grade FOM and TC tumors.

In a comprehensive study encompassing 372 cases of OSCC recurrences, L. J. Oh explicitly notes that patients who underwent END accounted for 15.1% (n = 98) of the studied group, while the remaining 274 recurrences were patients who had undergone surgery without END (41.5%) (54).

Nodal yields are a prognostic factor increasing the risk of NR, and the number of at least 18 lymph nodes removed during a surgical procedure is associated with improved patient survival and lower rates of NR (56, 57).

In the study group of patients, the average NY was for END NY   = 23.9; MRND NY   = 32.1. Such a result translated into a lack of statistical significance in the studied groups, and thus no effect of NY on NR was found.

Discussing the obtained results, we can conclude that the histological structure of the tumor is the most important feature affecting the occurrence of factors worsening the prognosis, and its determination must be an essential element of planning the scope of the surgery (including END) and adjuvant treatment. Clinical decisions in the treatment process should be based in the first place on the histological structure of the tumor and then on its pT and location.

Due to the increasing incidence of OSCC, especially in younger age groups (1, 5, 6), a deeper understanding of OSCC biology is extremely important. The presented study has clearly identified the factors deteriorating the prognosis most significantly, which is extremely important in view of the global cancer problem.





Conclusions

The study identified the factors that worsen the prognosis of patients with OSCC TPS of the FOM and TC with the type of endophytic growth (DOI > 10mm) and at least G2 turned out to be the most disseminated locoregionally and prognostically unfavorable. A high incidence of NM and LR, known to be a very unfavorable prognostic factor, was observed in this group (55, 58).

However, apart from the location predisposing to the occurrence of NM, the histological structure of the tumor (G) was found to be the most important feature affecting the patient’s prognosis.

The number of cases of pENE+, LVI+, PNI+, NM+ and NR+ increased with G, although the pT, including the DOI parameter, increased the frequency of NM, but we did not observe the effect of pT, including DOI, on LR, PNI and LVI.

Based on the obtained results, we can put forward the thesis that the risk of high DOI is not dependent on the level of tumor grading G. Apart from the factors deteriorating the patient’s prognosis, it has been proven that the G value of a tumor does not affect its type of growth.

It should also be emphasized that patients with pENE+ features must be automatically included in the group with the highest risk of NR.

The NY of 18, described many times in the literature, is, according to many authors, a number below which there is an increased risk of NR. The result above 18 obtained in our study did not increase the risk of NR, which confirms the above thesis.

The obtained result revealed a group of OSCC prognostic factors whose presence should always oblige the surgeon to perform END, also in the case of radiological N0. Even small tumors of the FOM and TC with at least G2 and endophytic type of growth (DOI) must be resected with simultaneous END.





Author contributions

Conceptualization AM. Methodology AM, AP. Software TW, LG. Validation AM, MS. Formal analysis AM, AP. Investigation AM. Resources AM, AP, MS, TW, BD. Data curation AM, AP. Writing—original draft preparation AM. Writing—review and editing MS, BD. Visualization AM, LG, TW. Supervision AM, MS. Project administration AM, MS, BD. All authors contributed to the article and approved the submitted version.





Funding

The publication costs were covered by the Medical University of Gdańsk, “Excellence Initiative – Research University” Program. Medical University of Gdańsk, 3a, M. Skłodowskiej-Curie Street, 80-210 Gdańsk, Poland,




Acknowledgments

The authors wish to thank BEng Maksym Jopek for the statistical analysis.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Boras, V, Fucic, A, Virag, M, Gabric, D, Blivajs, I, Tomasovic-Loncaric, C, et al. Significance of stroma in the biology of oral squamous cell carcinoma. Tumori (2018) 104(1):9–14. doi: 10.5301/tj.5000673

2. Hunter, HD, Parkinson, EK, and Harrison, PR. Profiling early head and neck cancer. Nat Rev Cancer (2005) 5(2):127–35. doi: 10.1038/nrc1549

3. Kumar, M, Nanavati, RG, Modi, T, and Dobariya, Ch. Oral cancer: Etiology and risk factors. A Rev J Cancer Res Ther (2016) 12(2):458–63. doi: 10.4103/0973-1482.186696

4. Wen-Hui, T, Brian Shannon, N, Thankappan, K, Balasubramanian, D, Pillai, V, Shetty, V, et al. Risk stratification in oral cancer: A novel approach. Front Oncol (2022) 12:836803. doi: 10.3389/fonc.2022.836803

5. Mneimneh, W, Xu, B, Ghossein, Ch, Alzumaili, B, Sethi, S, Ganly, I, et al. Clinicopathologic characteristics of young patients with oral squamous cell carcinoma. Head Neck Pathol (2021) 15(4):1099–108. doi: 10.1007/s12105-021-01320-w

6. Elseragy, A, Bello, I, Wahab, A, D. Coletta, R, Mäkitie, A, Leivo, I, et al. Emerging histopathologic markers in early-stage oral tongue cancer: A systematic review and meta-analysis. Head Neck (2022) 44(6):1481–91. doi: 10.1002/hed.27022

7. Braakhui, B, Leemans, R, and Visser, O. Incidence and survival trends of head and neck squamous cell carcinoma in the Netherlands between 1989 and 2011. Oral Oncol (2014) 50(7):670–5. doi: 10.1016/j.oraloncology.2014.03.008

8. Kwaśniewska, A, Wawrzeńczyk, A, Brus-Sawczuk, K, Ganowicz, E, and Strużycka, I. Preliminary results of screening for pathological lesions in oral mucosa and incidence of oral cancer risk factors in the adult population. PrzeglEpidemiol (2019) 73(1):81–92. doi: 10.32394/pe.73.09

9. Po Wing Yuen, A, Yin Lam, K, Kun Lam, L, Ming Ho, L, Wong, A, Lin Chow, T, et al. Prognostic factors of clinical stage I and II oral tongue carcinoma—a comparative study of stage, thickness, shape, growth pattern, invasive front Malignancy grading. Head Neck (2002) 24(6):513–20. doi: 10.1002/hed.10094

10. Martínez-Gimeno, C, PereraMolinero, A, Castro, V, Muñoz Sastre, M, Espejo Castro, E, and Aguirre-Jaime, A. Prospective validation of the Martinez-Gimeno clinic pathologic scoring system (MGSS) for evaluating the risk of cervical lymph node metastases of squamous cell carcinoma of the oral cavity. Head Neck (2005) 27(4):320–5. doi: 10.1002/hed.20156

11. Yosefof, E, Hilly, O, Stern, S, Bachar, G, and Shpitzer T Mizrachi, A. Squamous cell carcinoma of the oral tongue: Distinct epidemiological profile disease. Eyal; Head Neck (2020) 42(9):2316–20. doi: 10.1002/hed.26177

12. Hurník, P, Zuzana Chyra, Z, Ševčíková, T, Štembírek, J, SmešnýTrtková, K, and Gaykalova, D. Epigenetic regulations of perineural invasion in head and neck squamous cell carcinoma. Front Genet (2022) 13:848557. doi: 10.3389/fgene.2022.848557

13. Yang, Y, Huang, X, Sun, J, Gao, P, Song, Y, Chen, X, et al. Prognostic value of perineural invasion in colorectal cancer: a meta-analysis. J Gastrointest Surg (2015) 19(6):1113–22. doi: 10.1007/s11605-015-2761-z

14. Liebig, C, Ayala, G, Wilks, J, Berger, D, and Albo, D. Perineural invasion in cancer: a review of the literature. Cancer (2009) 115(15):3379–91. doi: 10.1002/cncr.24396

15. Choi, Y, Gyeong Kim, M, Ho Lee, J, Park, J, and Choi, S. Analysis of prognostic factors through survival rate analysis of oral squamous cell carcinoma patients treated at the National Cancer Center: 20 years of experience. J Korean Assoc Oral Maxillofac Surg (2022) 48(5):284–91. doi: 10.5125/jkaoms.2022.48.5.284

16. Chatzistefanou, I, Lubek, J, Markou, K, and Ord, R. The role of perineural invasion in treatment decisions for oral cancer patients: A review of the literature. J Craniomaxillofac Surg (2017) 45(6):821–5. doi: 10.1016/j.jcms.2017.02.022

17. Spoerl, S, Gerken, M, Fischer, R, Mamilos, A, Spoerl, S, Wolf, S, et al. Lymphatic and vascular invasion in oral squamous cell carcinoma: Implications for recurrence and survival in a population-based cohort study. Oral Oncol (2020) 111:105009. doi: 10.1016/j.oraloncology.2020.105009

18. Chang, C, Wang, C, Lu, C, Wang, C, Wu, C, Wang, C, et al. Incidence and prognostic significance of extranodal extension in isolated nodal recurrence of oral squamous cell carcinoma. RadiotherOncol (2022) 167:81–8. doi: 10.1016/j.radonc.2021.12.008

19. Son, H-J, Roh, J, Cho, K, Choi, S, Nam, S, and Kim, S. Nodal factors predictive of recurrence and survival in patients with oral cavity squamous cell carcinoma. ClinOtolaryngol (2018) 43(2):470–6. doi: 10.1111/coa.12995

20. Zanoni, DK, Montero, PH, Migliacci, JC, Shah, JP, Wong, RJ, Ganly, I, et al. Survival outcomes after treatment of cancer of the oral cavity (1985-2015). Oral Oncol (2019) 90:115–21. doi: 10.1016/j.oraloncology.2019.02.001

21. Suhail, Y, Cain, P, VanajaGireesan, P, Kurywchak, P, Levchenko, A, and Kalluri, R. Systems biology of cancer metastasis. Cell Syst (2019) 9(2):109–27. doi: 10.1016/j.cels.2019.07.003

22. Fidler, I. The pathogenesis of cancer metastasis: the 'seed and soil' hypothesis revisited. Nat Rev Cancer (2003) 3(6):453–8. doi: 10.1038/nrc1098

23. Abbas, W, Gupta, S, Gupta, S, Goel, V, and Aggarwal, A. Predictors of occult neck metastasis and extra capsular spread in early oral cancers. Indian J Otolaryngol Head Neck Surg (2022) 74(Suppl 2):2122–8. doi: 10.1007/s12070-020-02020-7

24. Valero, C, Yuan, A, Zanoni K, K, Lei, E, Dogan, S, Shah, JP, et al. Young non-smokers with oral cancer: What are we missing and why? Oral Oncol (2022) 127:105803. doi: 10.1016/j.oraloncology.2022.105803

25. Yu, Ch, and Zhou, Z. Relationship between young non-smokers and oral cancer: What can we learn? Oral Oncol (2022) 133:106064. doi: 10.1016/j.oraloncology.2022.106064

26. Ansarin, M, De Berardinis, R, Corso, F, Giugliano, G, Bruschini, R, De Benedetto, L, et al. Survival outcomes in oral tongue cancer: A mono-institutional experience focusing on age. Front Oncol (2021) 11:616653. doi: 10.3389/fonc.2021.616653

27. Almangush, A, Bello, I, Coletta, R, Mäkitie, A, Mäkinen, L, and Joonas, H. For early-stage oral tongue cancer, depth of invasion and worst pattern of invasion are the strongest pathological predictors for locoregional recurrence and mortality. Virchows Arch (2015) 467(1):39–46. doi: 10.1007/s00428-015-1758-z

28. Chatterjee, D, Bansal, B, and Malik, V. Tumor budding and worse pattern of invasion can predict nodal metastasis in oral cancers and associated with poor survival in early-stage tumors. Ear Nose Throat J (2019) 98(7):E112–9. doi: 10.1177/0145561319848669

29. Pu, YM, Yang, Y, Wang, YJ, Ding, L, Huang, XF, Wang, Z, et al. Postoperative radiotherapy is dispensable for OSCC patients with micrometastases in lymph nodes. Virchows Arch (2018) 472(5):797–805. doi: 10.1007/s00428-018-2351-z

30. Kiyota, N, Tahara, M, and Fujii, M. Adjuvant treatment for post-operative head and neck squamous cell carcinoma. Jpn J ClinOncol (2015) 45(1):2–6. doi: 10.1093/jjco/hyu195

31. Peres, M, Macpherson, L, Weyant, R, Daly, B, Venturelli, R, Mathur, M, et al. Oral diseases: a global public health challenge. Lancet (2019) 394(10194):249–60. doi: 10.1016/S0140-6736(19)31146-8

32. Almangush, A, Bello, I, Keski-Säntti, H, Mäkinen, L, Kauppila, J, Pukkila, M, et al. Depth of invasion, tumor budding, and worst pattern of invasion: prognostic indicators in early-stage oral tongue cancer. Head Neck (2014) 36(6):811–8. doi: 10.1002/hed.23380

33. Shetty, R. Histologic grading of the tumor/tissue interface to predict lymph node metastasis in squamous cell carcinoma of the tongue. Dent Med Probl (2020) 57(3):233–8. doi: 10.17219/dmp/119937

34. Dissanayake, U. Malignancy grading of invasive fronts of oral squamous cell carcinomas: Correlation with overall survival. Transl Res Oral Oncol (2017) 2:1–8. doi: 10.1177/2057178X17708874

35. Fives, C, Feeley, L, Sadadcharam, M, O'Leary, G, and Sheahan, P. Incidence of intraglandular lymph nodes within the submandibular gland, and involvement by the floor of mouth cancer. Eur Arch Otorhinolaryngol (2017) 274(1):461–6. doi: 10.1007/s00405-016-4205-0

36. Doshi, NP, Shah, SA, Patel, KB, and Jhabuawala, MF. Histological grading of oral cancer: A comparison of different systems and their relation to lymph node metastasis. Nat J Community Med (2011) 2:136–42.

37. Khwaja, T, Tayaar, AS, Acharya, S, Bhushan, J, and Muddapur, MV. The pattern of invasion as a factor in determining lymph node metastasis in oral squamous cell carcinoma. J Cancer Res Ther (2018) 14(2):382–7. doi: 10.4103/0973-1482.187281

38. Chuang, ST, Chen, CC, Yang, SF, Chan, LP, Kao, YH, and Huang, MT. Tumor histologic grade as a risk factor for neck recurrence in patients with T1-2N0 early tongue cancer. Oral Oncol (2020) 106:104706. doi: 10.1016/j.oraloncology.2020.104706

39. Almangush, A, Mäkitie, A, Triantafyllou, A, de Bree, R, Stroja, P, and Rinaldo, R. Staging and grading of oral squamous cell carcinoma: An update. Oral Oncol (2020) 107:104799. doi: 10.1016/j.oraloncology.2020.104799

40. Burusapat, Ch, Jarungroongruangchai, W, and Charoenpitakchai, M. Prognostic factors of cervical node status in head and neck squamous cell carcinoma. World J Surg Oncol (2015) 13:51. doi: 10.1186/s12957-015-0460-6

41. Wichmann, G, Pavlychenko, M, Willner, M, Halama, D, Kuhnt, T, Kluge, R, et al. Standardized diagnostic workup and patient-centered decision making for surgery and neck dissection followed by risk-factor adapted adjuvant therapy improve loco-regional control in local advanced oral squamous cell carcinoma. Front Oncol (2021) 11:737080. doi: 10.3389/fonc.2021.737080

42. Hingsammer, L, Seier, T, Ikenberg, J, Schumann, P, Zweifel, D, Rücker, M, et al. The influence of lymph node ratio on survival and disease recurrence in squamous cell carcinoma of the tongue. Int J Oral Maxillofac Surg (2019) 48(7):851–6. doi: 10.1016/j.ijom.2019.01.008

43. Blasco, M, Noel, C, Truong, T, Huang, S, Goldstein, D, and Irish, J. Radiologic-pathologic correlation of major versus minor extranodal extension in oral cavity cancer. Head Neck (2022) 44(6):1422–9. doi: 10.1002/hed.27036

44. Pilborough, A, Lambert, D, and Khurram, S. Extranodal extension in oral cancer: A role for the nodal microenvironment? J Oral Pathol Med (2019) 48(10):863–70. doi: 10.1111/jop.12870

45. Zubair, F, Farooq, S, Wright, S, and Schipani, S. Patterns of recurrence amongst patients undergoing resection of oral squamous cell carcinoma with curative intent. Br J Oral Maxillofac Surg (2022) 60(10):1379–84. doi: 10.1016/j.bjoms.2022.07.015

46. Ling, W, Mijiti, A, and Moming, A. Survival pattern and prognostic factors of patients with squamous cell carcinoma of the tongue: a retrospective analysis of 210 cases. J Oral Maxillofac Surg (2013) 71(4):775–85. doi: 10.1016/j.joms.2012.09.026

47. Wunschel, M, Neumeier, M, Utpatel, K, Reichert, TE, Ettl, T, and Spanier, G. Staging more important than grading? Evaluation of Malignancy grading, depth of invasion, and resection margins in oral squamous cell carcinoma. Clin Oral Investig (2021) 25(3):1169–82. doi: 10.1007/s00784-020-03421-2

48. Huang, SH, Hwang, D, Lockwood, G, Goldstein, DP, and O'Sullivan, B. Predictive value of tumor thickness for cervical lymph-node involvement in squamous cell carcinoma of the oral cavity: a meta-analysis of reported studies. Cancer (2009) 115(7):1489–97. doi: 10.1002/cncr.24161

49. Vassiliou, L, Acero, J, Gulati, A, Hölzle, F, Hutchison, I, Prabhu, I, et al. Management of the clinically N0 neck in early-stage oral squamous cell carcinoma (OSCC). An EACMFS position paper. J CraniomaxillofacSurg (2020) 48(8):711–8. doi: 10.1016/j.jcms.2020.06.004

50. Lydiatt, WM, Patel, SG, O'Sullivan, B, Brandwein M.S Ridge, JA, Migliacci, JC, et al. Head and Neck cancers-major changes in the American Joint Committee on Cancer eighth edition cancer staging manual. CA Cancer J Clin (2017) 67(2):122–37. doi: 10.3322/caac.21389

51. Jiang, Z, Wu, W, Hu, S, Liao, N, and Huang, Y. Research on neck dissection for oral squamous cell carcinoma: a bibliometric analysis. Int J Oral Sci (2021) 13(1):13. doi: 10.1038/s41368-021-00117-5

52. Ebrahimi, A, Gil, Z, Amit, M, Yen, T, Liao, C, Chaturvedi, P, et al. Depth of invasion alone as an indication for postoperative radiotherapy in small oral squamous cell carcinomas: an International Collaborative Study. Head Neck (2019) 41(6):1935–42. doi: 10.1002/hed.25633

53. Keski-Säntti, H, Atula, T, Törnwall, J, Koivunen, P, and Mäkitie, A. Elective neck treatment versus observation in patients with T1/T2 N0 squamous cell carcinoma of the oral tongue. Oral Oncol (2006) 42(1):96–101. doi: 10.1016/j.oraloncology.2005.06.018

54. Oh, LJ, Phan, K, Kim, SW, Low, TW, and Gupta R Clark, JR. Elective neck dissection versus observation for early-stage oral squamous cell carcinoma: Systematic review and meta-analysis. Oral Oncol (2020) 105:104661. doi: 10.1016/j.oraloncology.2020.104661

55. Cai, H, Zhu, SY, Wang, C, and Zhang, Y. Neck nodal recurrence and survival of clinical T1-2 N0 oral squamous cell carcinoma in comparison of elective neck dissection versus observation: A meta-analysis, Author links open overlay panel. Oral Surg Oral Med Oral Pathol Oral Radiol (2020) 129(4):296–310. doi: 10.1016/j.oooo.2019.10.012

56. Divi, V, Harris, J, Harari, P, Cooper, J, McHugh, J, and Bell, D. Establishing quality indicators for neck dissection: Correlating the number of lymph nodes with oncologic outcomes (NRG Oncology RTOG 9501 and RTOG 0234). Cancer (2016) 122(22):3464–71. doi: 10.1002/cncr.30204

57. Ebrahimi, A, Clark, J, Amit, M, Yen, T, Liao, C, and Kowalski, L. Minimum nodal yield in oral squamous cell carcinoma: defining the standard of care in a multicenter international pooled validation study. Ann SurgOncol (2014) 21(9):3049–55. doi: 10.1245/s10434-014-3702-x

58. Eu, YG, Lee, JW, Kim, SW, and Hyun DH Bae, JW. Oral microbiome associated with lymph node metastasis in oral squamous cell carcinoma. Sci Rep (2021) 11(1):23176. doi: 10.1038/s41598-021-02638-9




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2023 Michcik, Polcyn, Sikora, Wach, Garbacewicz and Drogoszewska. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/im4.jpg





OEBPS/Images/im2.jpg





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Oral squamous cell carcinoma – do we always need elective neck dissection? evaluation of clinicopathological factors of greatest prognostic significance: a cross-sectional observational study

      

        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Materials and methods

        



        		

          Results

        



        		

          Discussion

        



        		

          Conclusions

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-13-1203439-g002.jpg
60

B3 no
ES ves

NO YES NO YES





OEBPS/Images/im5.jpg





OEBPS/Images/fonc.2023.1203439_cover.jpg
& frontiers | Frontiers in Oncology

Oral squamous cell carcinoma — do we
always need elective neck dissection?
evaluation of clinicopathological factors of
greatest prognostic significance: a cross-
sectional observational study





OEBPS/Images/table2.jpg
G(n) Gl
G2
G3

LR No (n = 84)
Yes (n = 41)

'TPS, tumor primary site; LR, local recurrence; FOM, floor of the mouth; TC, tongue cancer, RMT, retromolar triangle.

16 (23.5%)
49 (72.1%)
3 (4.4%)

43 (63.2%)
25 (36.8%)

5 (16.7%)
20 (66.7%)
5 (16.7%)

19 (63.3%)
11 (36.7%)

5 (16.7%)
25 (62.5%)
6 (15.0%)

31 (77.5%)
9 (22.5%)





OEBPS/Images/table4.jpg
NM

No
(n=89)
s FOM 16 19 0.584 2 46 0.428 25 3 0343
(n=68)
e 5 20 0.499 8 2 0.822 1 19 0,658
(n=30)
RMT
9 2 0.033* 8 2 0203 9 31 0.106
(n=40)
G G1
. . . 3 2 6 20
(n=27)
G2
- . . 29 55 0.058 34 51 0018
(n=84)
G3 4 10 . 5
(n=14)
|
pT pTI1
1 5 2 8 23
(n=31) 2 8 6
pT2
o) 13 33 12 37 20 29
| 0204 0.067 0514
pIs 3 19 11 17 8 20
(n=28)
P 2 14 8 9 5 12
(n=17)
DOI <10mm
15 16 13 56 15 a1
(n=69)
1 0.009* 0251
~A%mm 12 38 23 33 2 )

(n=56)






OEBPS/Images/table3.jpg
Gl
LR 6(22.2%)
NM 3(11.1%)
PENE+ 2(7.4%)
DOIL <10mm>10mm 12 (21.74%)

15 (21.43%)
LVI 7(25.9%)
PNI 8(29.6%)

NR 4(14.8%)

G2
34(40.5%)
29(34.5%)
26(31%)

38 (66.67%)
46 (67.86%)

42(50%)
40(47.6%)

27(32.1%)

i

1(7.1%)
4(28.6%)
5(35.6%)

6 (11.59%)
8 (10.71%)

8(57.1%)
13(92.9%)

3(21.4%)






OEBPS/Images/im3.jpg





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/im1.jpg





OEBPS/Images/fonc-13-1203439-g003.jpg
NM no [l ves

100% -

75% -

i T4
pT1 pT2 pT3 p





OEBPS/Images/fonc-13-1203439-g001.jpg
YES

LR

NO

YES

NO

4
=3 )
&

(ww) 10

401





OEBPS/Images/im6.jpg





OEBPS/Images/table1.jpg
Characteristic %

Gender male 84 67.2
female 41 3238
Age 50" 6 438
60" 73 584
70" 12 336
80" 4 32
Smoking No< 5 pack- years not qualified -
> 5 pack-years not qualified -
125 100
Alcohol intake < 10 g/day - -
10-30 g/day 52 416
31- 50g/day 73 584
> 50 g/day 1 0.8
TPS TC 30 24.0
FOM 55 44.0
RMT 40 320
G Gl 27 21.6
G2 84 67.2
G3 14 112
pT pT1 31 248
pT2 49 392
pT3 28 224
pT4 17 136
DOI < 10mm 69 552
> 10 mm 56 448
NM No 89 712
Yes 36 288
IR No 84 67.2
Yes 41 328
NR No 91 728
Yes 34 272
PENE No 92 73.6
Yes 33 264
PNI No 64 512
Yes 61 488
LVI No 68 54.4
Yes 57 45.6
ND END 74 59.2
RMND 51 40.8
KPS 80-90 80 64

50-70 45 36





