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Abstract 

Background General treatment of oral squamous cell carcinoma (OSCC) is surgical treatment with or without neck 
dissection. Although the incidence of delayed neck metastasis is rare, it may occur after the surgery and is known 
to be the most important factor in the prognosis. The purpose of is study is to evaluate the clinical and histopatho‑
logical factors associated with delayed neck metastasis case among patients.

Methods A total of 195 patients who underwent surgical treatment for OSCC from 2016 to 2022 were investigated. 
Among them, delayed neck metastasis (DNM) was analyzed. The criterion for delayed neck metastasis was a newly 
developed neck lesion after the primary operation without neck dissection in cN0 necks. To identify the correlation 
between prognostic factors and the incidence of delayed neck metastasis, χ2 analysis with phi correlation and Cram‑
er’s V test was performed. Cumulative survival rates (CRS) were compared between the groups with the incidence 
of DNM and without DNM. Also, the log rank test for CSR and Cox proportional hazard model was analyzed to esti‑
mate the significance of the CSR and confirm the correlations between prognostic factors and DNM.

Result Among 195 patients, 14 were discovered to have DNM. The primary tumor locations were the tongue (n = 5), 
floor of the mouth (n = 2), mandibular gingiva (n = 1), maxillary gingiva (n = 4), retromolartrigone (n = 1), and buc‑
cal mucosa (n = 2) each. The cases consisted of TNM stage I (n = 1), stage II (n = 3), stage III (n = 3), and stage IV (n = 8), 
respectively. The result of the χ2 analysis identified a correlation between positive neck (p = 0.01), depth of invasion 
(p = 0.09), radiation therapy (p = 0.003), and DNM. Groups without DNM showed better prognosis compared to groups 
with DNM. Regarding positive neck, depth of invasion, and radiation therapy, only depth of invasion showed signifi‑
cance in CSR analysis.

Conclusion DNM after surgical treatment of OSCC is a rare event, and few were found in a review of the literature. 
Also, many prognostic factors have been suggested but controversial. However, in our study, some prognostic factors 
have been identified to have a significant correlation with the incidence of DNM, and analysis of such factors provides 
important information predicting neck metastasis and the prognosis.
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Background
The rate of neck metastases of oral squamous cell car-
cinoma (OSCC) is known to be about 20–30% [1–3]. 
However, delayed neck metastasis (DNM) of OSCC 
is known to be a rare event accounting for 3 ~ 9% of 
all head and neck cancers [4]. Also, the issue of DNM 
received few attentions in the previous studies, and 
relatively few reports were found in a review of the 
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literature [5–8]. Furthermore, DNM on the contralat-
eral side is rarer than the ipsilateral side. The positive 
lymph nodes on the ipsilateral side of the neck at the 
time of diagnosis are considered to be the most related 
factor in the development of metastasis on the con-
tralateral side [9, 10]. The primary prognostic factor for 
head and neck cancer is whether cervical lymph node 
metastases have occurred or not [11, 12]. Therefore, 
the treatment of the disease relies heavily on the proper 
management of the lymph nodes after primary surgery 
[13]. According to previous studies, the incidence of 
neck metastasis might vary from 15 to 60% depend-
ing on several prognostic factors [14–16]. Such factors 
include tumor stage (TNM stage), histological differ-
entiation and grading, depth of tumor, perineural inva-
sion, and lymphovascular invasion [17, 18]. Although 
such factors were not evaluated precisely according 
to previous studies, they may be significant causes of 
delayed neck metastasis [19].

The most precise technique for determination and 
diagnosis of the lymph node status is the surgical explo-
ration during the procedure of elective or therapeutic 
neck dissection (ND) and histopathologic evaluation 
of removed neck nodes [20]. The treatment procedure 
for neck lymph nodes depends on the treatment plan of 
the primary cancer and the clinical evaluation of cervi-
cal lymph node metastasis [21]. The procedure of elec-
tive neck dissection is acknowledged if the risk of occult 
metastasis is higher than 15–20% or when readings 
of magnetic resonance imaging show positive cervi-
cal lymph node metastasis [21, 22]. The purpose of the 
present study was to evaluate the incidence of DNM in 

patients with OSCC and analyze the prognostic factors of 
OSCC.

Methods
Patients
A retrospective study included clinical data of patients 
with OSCC who underwent surgical treatment from 2006 
to 2022 by a single surgeon at the Department of Oral 
and Maxillofacial Surgery. The patients were selected 
by strict inclusion and exclusion criteria. A total of 195 
patients were investigated. Patients who turned out to 
be diagnosed with other diseases after primary resec-
tion were excluded (n = 6). Patients who were diagnosed 
with positive neck in clinical examinations were excluded 
(n = 122). Patients with local recurrence, regional recur-
rence, distant recurrence, and second primary OSCC 
were excluded (n = 11). The inclusion criteria contained 
patients with cN0 neck patients who have not undergone 
neck dissection during the initial surgery (n = 56). In our 
study, DNM was defined as the incidence of newly devel-
oped metastatic neck lesion after complete resection 
of the primary tumor and without evidence of residual 
lesion in cN0 neck patients. The inclusion criteria are 
described in Fig. 1.

Diagnosis and surgical procedures
Patients were staged via manual examination, result of 
ultrasonography or computed tomography (CT), and 
magnetic resonance (MRI). Therapeutic neck dissec-
tion was performed if the result of magnetic resonance 
imaging showed positive neck lymph node metasta-
sis. In general, in case of advanced OSCC at stage III or 
beyond, elective neck dissection could be performed as a 

Fig. 1 The inclusion criteria of patients in the study
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preventive method. However, in our study, if reconstruc-
tion using free flap was not deemed necessary due to the 
relatively small size of the tumor or if the patient’s overall 
condition was not suitable for surgery due to old age, we 
adopted the approach of only performing mass excision 
followed by direct closure rather than including neck dis-
section at the time of the initial surgery.

The primary surgery was performed with free flap 
reconstruction when the defect after radical resection of 
OSCC is unable to close directly. The surgery contained 
mass excision with or without neck dissection. The resec-
tion margin of the mass was set 1 to 1.5 cm safety margin. 
A frozen biopsy was done during the surgery, and fur-
ther resection with an additional frozen biopsy was per-
formed until a negative resection margin was confirmed. 
If necessary, free flap reconstruction was performed by 
the same surgeon with methods of radial forearm free 
flap, fibular free flap, and latissimus dorsi free flap. Post-
operative radiotherapy was decided depending on the 
results of the biopsy including positive or close resection 
margin.

Statistical methods
Gender, age (below 65, 65 and above), clinical staging 
according to TNM classification (I, II, III, IV), primary 
tumor site (tongue, floor of the mouth, mandibular gin-
giva, maxillary gingiva, mandibular vestibule, maxillary 
vestibule, retromolartrigone, hard palate, soft palate, 
buccal mucosa, PIOS), grade of histologic differentiation 
(well differentiated, moderated differentiated, poorly dif-
ferentiated), depth of invasion (under 5 mm, 5 mm and 
over), perineural invasion (positive, negative), and lym-
phovascular invasion (positive, negative) were analyzed 
as critical factors for incidence of delayed neck metasta-
sis. In the case of the primary tumor site, the operational 
definition was established to specify the precise locations 
of the tumor. The term “gingiva” was defined to include 
the attached gingiva, and for “vestibule,” it was defined to 
encompass the connective tissue beyond the mucogingi-
val junction.

Univariate analysis with the χ2 test with phi correla-
tion and Cramer’s V test was performed to evaluate the 
correlation between neck metastasis and prognostic fac-
tors. The level of significance was set as p < 0.05. All fac-
tors analyzed in the study are described in Table  1. In 
addition, the Kaplan–Meier methods with the log rank 
test were performed to compare the cumulative survival 
rate (CSR) between patients with and without DNM, as 
well as within DNM patients based on prognostic fac-
tors which turned out to be significantly correlated with 
the incidence of the disease. Also, the Cox proportional 
hazard model was analyzed to confirm the correlation of 
prognostic factors and DNM. All statistical analyses were 

performed by using the IBM SPSS for Windows (ver. 
22.0).

Result
A total of 195 patients underwent surgery, and among 
them, 56 patients were identified to meet the inclusion 
criteria. Among them, 14 patients had an incidence of 
DNM (Table 2). The age ranged from 37 to 90 years with 
a mean age of 66.5 ± 13.78 years. The patients consisted of 
40 males (71.43%) and 16 female (28.57%). Out of these, 
18 patients died during the follow-up period. The range 
of the follow-up period before the incidence of neck 
metastasis for the 14 patients was 1 to 68 months, with an 
average of 10.79 ± 16.17 months. The average duration of 
survival was 27 ± 19.99 months (range, 7 to 78 months). 
The chi-square test through cross-analysis revealed that 
age (younger than 65 vs 65 and older) and gender did not 
show any significant results in relation to the occurrence 
of DNM.

Out of the total 14 cases, 1 was diagnosed as stage I 
(7.14%), 3 as stage II (21.43%), 3 as stage III (21.43%), and 
7 as stage IV (50%). In cases with stages I and II, the “wait 
and see” policy was applied. In cases with stages III and 
IV, elective neck dissection is generally recommended. 
However, at the hospital where the study was conducted, 
the relatively small size of the tumor and the feasibility 
of primary closure were considered. Therefore, the surgi-
cal approach adopted was minimally invasive, opting not 
to perform neck dissection. The chi-square test through 
cross-analysis revealed a significant correlation between 
pTNM stage and incidence of DNM (p = 0.03).

Patients who had relatively large size of tumors com-
pared to other patients or who revealed positive and 
close resection margins on biopsy results underwent 
postoperative radiation therapy. The presence of postop-
erative radiation therapy showed a significant correlation 
with DNM (p = 0.008). The results of histopathological 
examination in patients with DNM showed that among 
the patients, well differentiated consisted of 4 cases, 
moderate differentiated of 10 cases, and none of the cases 
was identified as poorly differentiated. Histologic grade 
did not show significant associations with DNM. In the 
case of the depth of invasion (DOI), the average was 
7.85 ± 5.48  mm (range, 1 to 23  mm). DOI refers to the 
degree of penetration into tissues beneath the epithelial 
surface. In our study, we categorized the cases into two 
groups based on the DOI: those with DOI less than 5 mm 
and those with 5 mm or greater. We conducted a cross-
analysis to investigate the relationship between DOI and 
the occurrence of DNM and confirmed a significant cor-
relation (p = 0.0085).

Among patients with cN0, the primary site of tumor 
was most frequently observed in the tongue (n = 15), 
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Table 1 Comparison of cumulative survival rates between patients with incidence of delayed neck metastasis and without delayed 
neck metastasis (disease‑free)

DOI Depth of invasion, PNI Perineural invasion, LVI Lymphovascular invasion, RT Radiotherapy, FOM Floor of the mouth, Mn Mandible, Mx Maxilla, RMT Retromolar 
trigone, BM Buccal mucosa, PIOS Primary intraosseous squamous cell carcinoma
* P < 0.05

Factor No. of cases (%) No. of delayed neck metastasis (%) χ2 test with phi 
correlation, Cramer’s V 
test p-value

Gender

 Male 40 (71.43) 9 (64.29) 0.495

 Female 16 (28.57) 5 (35.71)

Age (years)

 < 65 26 (46.43) 7 (50.00) 0.533

 ≥ 65 30 (53.57) 7 (50.00)

T‑stage

 T1 17 (30.36) 1 (7.14) 0.03*

 T2 13 (23.21) 3 (21.43)

 T3 6 (10.71) 3 (21.43)

 T4 20 (35.71) 7 (50.00)

DOI

 < 5 23 (41.07) 3 (21.43) 0.0085*

 ≥ 5 33 (58.93) 11 (78.57)

PNI

 Yes 3 (5.36) 1 (7.14) 0.732

 No 53 (94.64) 13 (92.86)

LVI

 Yes 6 (10.71) 2 (14.29) 0.618

 No 50 (89.29) 12 (85.71)

Histologic grade

 Well differentiated 26 (46.43) 4 (28.57) 0.122

 Moderate differentiated 30 (53.57) 10 (71.43)

 Poorly differentiated 0 (0) 0 (0)

RT

 Yes 23 (41.07) 10 (71.43) 0.008*

 No 33 (58.93) 4 (28.57)

Site

 Lip 1 (1.79) 0 (0) 0.669

 Tongue 15 (26.79) 5 (35.71)

 FOM 3 (5.36) 2 (14.29)

 Mn gingiva 10 (17.86) 1 (7.14)

 Mx gingiva 12 (21.43) 3 (21.43)

 Mn vestibule 1 (1.79) 0 (0.00)

 Mx vestibule 0 (0.00) 0 (0.00)

 RMT 6 (10.71) 1 (7.14)

 Hard palate 0 (0.00) 0 (0.00)

 Soft palate 1 (1.79) 0 (0.00)

 BM 7 (12.50) 2 (14.29)

 PIOS 0 (0.00) 0 (0.00)

Total 56 (100.00) 14 (100.00)
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followed by maxillary gingiva (n = 12), mandibular gin-
giva (n = 10), buccal mucosa (n = 7), retromolartrigone 
(n = 6), floor of mouth (n = 3), lip (n = 1), mandibular ves-
tibule (n = 1), and soft palate (n = 1). Especially in the case 
of patients with DNM, the tongue (n = 5), followed by 
maxillary gingiva (n = 3), floor of the mouth (n = 2), buc-
cal mucosa (n = 2), mandibular gingiva (n = 1), and ret-
romolartrigone (n = 1), the primary tumor sites were not 
significantly associated with DNM.

Considering prognostic factors that have shown 
a significant relationship with neck metastasis, this 

study compared the cumulative survival rate (CSR) 
between patients with an incidence of DNM after pri-
mary surgery and patients who were disease-free. Also, 
to confirm the correlation between the prognostic fac-
tors and DNM, a Cox proportional hazard model anal-
ysis was performed. Patients who had DNM seemed to 
be showing poor overall prognosis and survival rates 
(Fig.  2). This evaluation and differences in CSR were 
confirmed by the log rank test (p = 0.038). The result 
of the Cox proportional hazard model showed that 
pTNM stage was the most significant covariant of the 

Table 2 Follow‑up periods and occurrence of delayed neck metastasis

Gender Age Primary site of cancer Occurrence of delayed neck metastasis 
(months after primary surgery)

Survival period 
(months)

Survival

Female 65 Buccal mucosa 68 78 Yes

Male 81 Tongue 6 14 No

Female 85 Tongue 6 49 No

Male 60 Buccal mucosa 5 51 Yes

Male 60 Maxillary gingiva 9 9 No

Female 37 Tongue 8 13 No

Male 82 Retromolar trigone 1 36 No

Female 63 Mandibular gingiva 4 33 Yes

Female 49 Floor of mouth 15 29 Yes

Male 70 Tongue 5 20 Yes

Male 78 Maxillary gingiva 7 7 No

Male 80 Maxillary gingiva 4 6 No

Male 62 Floor of mouth 8 14 Yes

Male 57 Tongue 5 19 No

Fig. 2 Comparison of cumulative survival rates between patients with incidence of delayed neck metastasis and without delayed neck metastasis 
(disease‑free)
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incidence of DNM among three major prognostic fac-
tors (p = 0.04) (Fig.  3, Table  3). Also, to evaluate the 
relevance of factors which turned out to be related to 

the occurrence of DNM, Kaplan–Meier curves show-
ing the occurrence of the DNM were provided (Figs. 3, 
4, and 5).

Fig. 3 Occurrence of delayed neck metastasis according to pTNM stage

Table 3 Overall test table for model coefficients in the Cox proportional hazard model including significant prognostic factors of 
delayed neck metastasis

Overall (score) Change from the previous step Change from the previous block

 − 2 log likelihood Chi-square df Sig Chi-square df Sig Chi-square df Sig

79.618 13.222 3 .004 13.198 3 .004 13.198 3 .004

Fig. 4 Occurrence of delayed neck metastasis according to depth of invasion
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Discussion
DNM after oral cancer is a rare clinical phenomenon 
which the etiology has not been clearly identified. There 
are some literature and reviews about the event followed 
by OSCC of the tongue [5, 6, 8, 17, 18]. However, only 
few research was related to OSCC at other sites [9, 10]. 
According to previous studies, it is clear that neck metas-
tasis is the most significant predictor of prognosis in 
cases of OSCC [11, 12]. The presence of neck metastasis 
results in approximately 50% reduction of the cure rate 
[23]. In consequence, the disease can significantly reduce 
the survival rate by more than 50% [22].

This study, conducted as a retrospective investigation 
into a highly rare phenomenon, holds clinical significance 
as it involved long-term tracking and analysis of patient 
data. Predicting the occurrence of DNM after surgery 
for OSCC is challenging, as it involves various host and 
tumor factors. Analyzing these factors is important for 
understanding the causes of DNM, which, in turn, plays 
a pivotal role in predicting patient prognosis and estab-
lishing appropriate treatment strategies. This study con-
tains cumulative patient data of 17  years since 2006 to 
precisely analyze the relatively unreported field of DNM. 
Statistical analysis was based on demographic character-
istics, patient factors, and tumor factors to estimate the 
prognosis of the disease.

Previous studies have suggested several patient and 
tumor factors related to the prognosis of OSCC. Some 
studies researched occult neck metastasis of node-nega-
tive cases [13, 24, 25]. Others suggested the risk factors 
and compared the survival rate of the patients [22]. Still, 
others have reported neck metastasis of the contralateral 

side associated with the risk factors [9, 10]. Such factors 
include demographic characteristics, size, pTNM stage, 
regional metastasis, neck dissection, depth of invasion, 
primary tumor site, clinical stage, and postoperative 
radiation therapy. However, DNM has not been reported 
frequently. Also, studies analyzing a direct correlation 
between risk factors and DNM and estimating survival 
rates based on significant factors were rare. Our findings 
did not reveal any significant difference in the occur-
rence of DNM concerning age, sex, distant metastasis, 
histopathological differentiation, perineural invasion, 
and lymphovascular invasion. Three factors that showed 
a significant correlation with DNM were pTNM stage, 
depth of invasion, and postoperative radiation therapy. 
A recent study has shown that the primary location of 
the tumor and pTNM stage are important predictors of 
neck metastasis [24, 25]. In case of survival, several stud-
ies have suggested that the pTNM stage at the time of 
diagnosis turned out to be a crucial factor [22, 26]. In our 
study, cumulative survival rates of patients with DNM 
and without DNM were estimated.

When comparing the CSR of patients who had DNM 
after the initial surgery and patients who remained dis-
ease-free, the latter group showed a better prognosis in 
survival. Also, the most important covariant related to the 
incidence of DNM turned out to be pTNM stage by the 
result of the Cox proportional hazard model. Although 
the result of this analysis indicates the significance of 
pTNM as an important factor contributing to the occur-
rence of DNM, it may not reveal how much more likely 
DNM is to occur in advanced stages compared to early 
stages. However, the result can imply the assertion made 

Fig. 5 Occurrence of delayed neck metastasis according to radiation therapy
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in previous studies, which indicates that as the pTNM 
stage advances, the likelihood of survival decreases [27, 
28]. This implies that even in cases of DNM after primary 
surgery, the lower pTNM stage indicates a greater chance 
of successful treatment in OSCC. Also, the higher CSR of 
disease-free patients suggests that the recurrence of neck 
lymph nodes may be indicative of a higher cancer malig-
nancy or a more rapid disease progression. Therefore, it 
can be said that rapid detection of recurrence is crucial 
for the prognosis of DNM.

In our study, the χ2 test has shown a significant correla-
tion between DNM and depth of invasion. This result is 
coherent with previous studies that suggest the anatomi-
cal DOI is associated with nodal metastasis and reported 
to be a predictable factor of neck metastasis [29–33]. 
This factor can be predicted to be related to the pTNM 
stage mentioned above, because a malignant tumor that 
reveals higher DOI is likely to classify into a higher level 
of pTNM stage, in terms of either depth or size. However, 
when the DOI was evaluated considering the cumulative 
survival rate, it did not show a significant correlation with 
the occurrence of DNM in this study. This is speculated 
due to the small sample size, since numerous previous 
studies have verified the significance of the factor, indi-
cating the need for further evaluation in future research.

Postoperative radiation therapy implies a positive or 
close margin in biopsy results. According to the treat-
ment protocol, adjuvant therapy seems to be less effective 
due to the potential for localized or regional invasion in 
OSCC [22]. In this study, cross-analysis results revealed 
a higher tendency for patients undergoing radiation 
therapy to experience DNM. It is considered that when 
radiation therapy is administered due to the result of 
close margin after initial surgery or the high malignancy 
of the tumor, the likelihood of metastasis to other areas 
is increased. Therefore, it is believed that the obtained 
results are attributed to the elevated probability of DNM 
in such cases.

In order to explain the presence of DNM, the theory 
of field cancerization is considered. Field cancerization 
was first suggested in 1953 while pathologic tissue was 
found in clinically normal tissue around OSCC [34]. 
The findings led to a conclusion that the normal mucosa 
near OSCC has gone through changes in its characteris-
tics due to exposure to carcinogens accelerating multi-
ple foci development of malignant transformation [35]. 
This could be explained by molecular and genetic tissue 
alterations [36–40]. The nearby healthy mucosa exposed 
to carcinogens can also undergo abnormal molecular 
changes. The molecular alterations, identified as key 
signs of field cancerization, involve mutations in onco-
genes and tumor suppressor genes, loss of heterozygo-
sity, and genomic instability [37, 38]. Cells carrying these 

modifications are known to gain the capability to initiate 
and expand the pre-cancerous field. It is theorized that 
these altered, pre-cancerous cells may eventually replace 
the normal mucosal cells, making the epithelium more 
susceptible to further genetic alterations, thereby trig-
gering the formation of tumors. This suggests that if a 
tumor arises from tissues which are altered by field can-
cerization, there is an increased likelihood of cancer cells 
spreading through the lymphatic vessels to nearby lymph 
nodes. This signifies that mutations are occurring over a 
wide area even before the tumor is detected. Regarding 
this theory, pre-surgical examinations such as sentinel 
node biopsy should be performed to identify entrapped 
tumor-suppressing gene or oncogene [41]. The sentinel 
node is known to be the first group of lymph nodes in a 
regional lymphatic basin where cancer is likely to spread 
from the primary tumor site. Therefore, this procedure 
can determine the extent of cancer involvement and 
guide treatment decisions.

The limitations of this study include a relatively small 
sample size and a short follow-up period for patients who 
underwent initial surgery recently. Especially for patients 
who underwent surgery relatively recently, DNM can 
potentially occur at any time in the future. Additionally, 
there is a limitation in not considering cases such as local 
recurrence and second primary SCC, which could be 
directly related to neck failure. However, in the obtained 
sample for this study, the number of such cases was very 
limited, making it challenging to incorporate them into 
the statistical analysis. It is deemed essential to address 
these aspects in future research.

Conclusion
Our research identified several prognostic factors that 
exhibit a significant correlation with the likelihood of 
DNM, offering valuable insights for predicting this 
occurrence and assessing prognosis. Also, by analyz-
ing and comparing the CSR of patients who experienced 
DNM and who did not after surgery, the results found by 
the study can contribute to the prediction of prognosis of 
the treatment.

Acknowledgements
None.

Authors’ contributions
LSM reviewed the articles on delayed neck metastasis, collected and analyzed 
the data, and was a major contributor in writing the manuscript. KHS collected 
the data and provided information on delayed neck metastasis. Professor AKM 
gathered the raw data and suggested the criteria for surgical intervention in 
oral squamous cell carcinoma and delayed neck metastasis. All authors read 
and approved the final manuscript.

Funding
This work was supported by the Korea Medical Device Development Fund 
grant funded by the Korean government (the Ministry of Science and ICT; the 



Page 9 of 10Lee et al. Maxillofacial Plastic and Reconstructive Surgery           (2024) 46:21  

Ministry of Trade, Industry and Energy; the Ministry of Health & Welfare; the 
Ministry of Food and Drug Safety) (project number: RS‑2022–00140935).

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 24 September 2023   Accepted: 27 May 2024

References
 1. Bilde A, von Buchwald C, Therkildsen MH et al (2008) Need for intensive 

histopathologic analysis to determine lymph node metastases when 
using sentinel node biopsy in oral cancer. Laryngoscope 118:408–414

 2. Hernando J, Villarreal P, Alvarez‑Marcos F, Gallego L, Garcia‑Consuegra 
L, Junquera L (2014) Comparison of related complications: sentinel 
node biopsy versus elective neck dissection. Int J Oral Maxillofac Surg 
43:1307–1312

 3. Samant S (2014) Sentinel node biopsy as an alternative to elective neck 
dissection for staging of early oral carcinoma. Head Neck 36:241–246

 4. de Braud F, al‑Sarraf M, (1993) Diagnosis and management of squa‑
mous cell carcinoma of unknown primary tumor site of the neck. 
Semin Oncol 20:273–278

 5. Okamoto M, Nishimine M, Kishi M et al (2002) Prediction of delayed 
neck metastasis in patients with stage I/II squamous cell carcinoma of 
the tongue. J Oral Pathol Med 31:227–233

 6. Kurokawa H, Yamashita Y, Takeda S, Zhang M, Fukuyama H, Takahashi T 
(2002) Risk factors for late cervical lymph node metastases in patients 
with stage I or II carcinoma of the tongue. Head Neck 24:731–736

 7. Hoekstra JW, Kummer JA, van Es RJ (2008) Late (> 5 years) regional 
lymph node metastasis of oral squamous cell carcinoma (SCC), proven 
by p53 mutation analysis. J Craniomaxillofac Surg 36:415–418

 8. Lim SC, Zhang S, Ishii G et al (2004) Predictive markers for late cervical 
metastasis in stage I and II invasive squamous cell carcinoma of the 
oral tongue. Clin Cancer Res 10:166–172

 9. Capote‑Moreno A, Naval L, Munoz‑Guerra MF, Sastre J, Rodriguez‑
Campo FJ (2010) Prognostic factors influencing contralateral neck 
lymph node metastases in oral and oropharyngeal carcinoma. J Oral 
Maxillofac Surg 68:268–275

 10. Gonzalez‑Garcia R, Naval‑Gias L, Rodriguez‑Campo FJ, Sastre‑Perez J, 
Munoz‑Guerra MF, Gil‑DiezUsandizaga JL (2008) Contralateral lymph 
neck node metastasis of squamous cell carcinoma of the oral cavity: 
a retrospective analytic study in 315 patients. J Oral Maxillofac Surg 
66:1390–1398

 11. Wenzel S, Sagowski C, Kehrl W, Metternich FU (2004) The prognostic 
impact of metastatic pattern of lymph nodes in patients with oral and 
oropharyngeal squamous cell carcinomas. Eur Arch Otorhinolaryngol 
261:270–275

 12. Grandi C, Alloisio M, Moglia D et al (1985) Prognostic significance of 
lymphatic spread in head and neck carcinomas: therapeutic implica‑
tions. Head Neck Surg 8:67–73

 13. El‑Naaj IA, Leiser Y, Shveis M, Sabo E, Peled M (2011) Incidence of oral 
cancer occult metastasis and survival of T1–T2N0 oral cancer patients. J 
Oral Maxillofac Surg 69:2674–2679

 14. Capote A, Escorial V, Munoz‑Guerra MF, Rodriguez‑Campo FJ, Gamallo C, 
Naval L (2007) Elective neck dissection in early‑stage oral squamous cell 
carcinoma–does it influence recurrence and survival? Head Neck 29:3–11

 15. Kowalski LP, Medina JE (1998) Nodal metastases: predictive factors. Oto‑
laryngol Clin North Am 31:621–637

 16. Woolgar JA, Vaughan ED, Scott J, Brown JS (1994) Pathological findings 
in clinically false‑negative and false‑positive neck dissections for oral 
carcinoma. Ann R Coll Surg Engl 76:237–244

 17. Ganly I, Patel S, Shah J (2012) Early stage squamous cell cancer of the 
oral tongue–clinicopathologic features affecting outcome. Cancer 
118:101–111

 18. Yii NW, Patel SG, Rhys‑Evans PH, Breach NM (1999) Management of the 
N0 neck in early cancer of the oral tongue. Clin Otolaryngol Allied Sci 
24:75–79

 19. Yuen AP, Wei WI, Wong YM, Tang KC (1997) Elective neck dissection versus 
observation in the treatment of early oral tongue carcinoma. Head Neck 
19:583–588

 20. Kowalski LP, Sanabria A (2007) Elective neck dissection in oral carcinoma: 
a critical review of the evidence. Acta Otorhinolaryngol Ital 27:113–117

 21. Weiss MH, Harrison LB, Isaacs RS (1994) Use of decision analysis in plan‑
ning a management strategy for the stage N0 neck. Arch Otolaryngol 
Head Neck Surg 120:699–702

 22. Sim YC, Hwang JH, Ahn KM (2019) Overall and disease‑specific survival 
outcomes following primary surgery for oral squamous cell carcinoma: 
analysis of consecutive 67 patients. J Korean Assoc Oral Maxillofac Surg 
45:83–90

 23. Suslu N, Hosal AS, Aslan T, Sozeri B, Dolgun A (2013) Carcinoma of the 
oral tongue: a case series analysis of prognostic factors and surgical 
outcomes. J Oral Maxillofac Surg 71:1283–1290

 24. Hoch S, Fasunla J, Eivazi B, Werner JA, Teymoortash A (2012) Delayed 
lymph node metastases after elective neck dissection in patients 
with oral and oropharyngeal cancer and pN0 neck. Am J Otolaryngol 
33:505–509

 25. Mizrachi A, Migliacci JC, Montero PH et al (2018) Neck recurrence in clini‑
cally node‑negative oral cancer: 27‑year experience at a single institution. 
Oral Oncol 78:94–101

 26. Geum DH, Roh YC, Yoon SY et al (2013) The impact factors on 5‑year 
survival rate in patients operated with oral cancer. J Korean Assoc Oral 
Maxillofac Surg 39:207–216

 27. Warnakulasuriya S (2009) Global epidemiology of oral and oropharyngeal 
cancer. Oral Oncol 45:309–316

 28. Sklenicka S, Gardiner S, Dierks EJ, Potter BE, Bell RB (2010) Survival analysis 
and risk factors for recurrence in oral squamous cell carcinoma: does 
surgical salvage affect outcome? J Oral Maxillofac Surg 68:1270–1275

 29. Mitani S, Tomioka T, Hayashi R, Ugumori T, Hato N, Fujii S (2016) Anatomic 
invasive depth predicts delayed cervical lymph node metastasis of 
tongue squamous cell carcinoma. Am J Surg Pathol 40:934–942

 30. Kane SV, Gupta M, Kakade AC, D’Cruz A (2006) Depth of invasion is the 
most significant histological predictor of subclinical cervical lymph node 
metastasis in early squamous carcinomas of the oral cavity. Eur J Surg 
Oncol 32:795–803

 31. Caldeira PC, Soto AML, de Aguiar MCF, Martins CC (2020) Tumor depth 
of invasion and prognosis of early‑stage oral squamous cell carcinoma: a 
meta‑analysis. Oral Dis 26:1357–1365

 32. Shinn JR, Wood CB, Colazo JM, Harrell FE Jr, Rohde SL, Mannion K (2018) 
Cumulative incidence of neck recurrence with increasing depth of inva‑
sion. Oral Oncol 87:36–42

 33. Pentenero M, Gandolfo S, Carrozzo M (2005) Importance of tumor 
thickness and depth of invasion in nodal involvement and prognosis 
of oral squamous cell carcinoma: a review of the literature. Head Neck 
27:1080–1091

 34. Slaughter DP, Southwick HW, Smejkal W (1953) Field cancerization in 
oral stratified squamous epithelium; clinical implications of multicentric 
origin. Cancer 6:963–968

 35. Angadi PV, Savitha JK, Rao SS, Sivaranjini Y (2012) Oral field canceriza‑
tion: current evidence and future perspectives. Oral Maxillofac Surg 
16:171–180

 36. Peralta‑Mamani M, Terrero‑Perez A, Tucunduva RMA et al (2022) Occur‑
rence of field cancerization in clinically normal oral mucosa: a systematic 
review and meta‑analysis. Arch Oral Biol 143:105544

 37. Lydiatt WM, Anderson PE, Bazzana T et al (1998) Molecular support for 
field cancerization in the head and neck. Cancer 82:1376–1380

 38. Ha PK, Califano JA (2003) The molecular biology of mucosal field canceri‑
zation of the head and neck. Crit Rev Oral Biol Med 14:363–369



Page 10 of 10Lee et al. Maxillofacial Plastic and Reconstructive Surgery           (2024) 46:21 

 39. Califano J, van der Riet P, Westra W et al (1996) Genetic progression model 
for head and neck cancer: implications for field cancerization. Cancer Res 
56:2488–2492

 40. Braakhuis BJ, Tabor MP, Kummer JA, Leemans CR, Brakenhoff RH (2003) 
A genetic explanation of Slaughter’s concept of field cancerization: 
evidence and clinical implications. Cancer Res 63:1727–1730

 41. Hiraki A, Fukuma D, Nagata M et al (2016) Sentinel lymph node biopsy 
reduces the incidence of secondary neck metastasis in patients with oral 
squamous cell carcinoma. Mol Clin Oncol 5:57–60

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Identifying factors related to delayed neck metastasis after surgical treatment in patients with oral squamous cell carcinoma
	Abstract 
	Background 
	Methods 
	Result 
	Conclusion 

	Background
	Methods
	Patients
	Diagnosis and surgical procedures
	Statistical methods

	Result
	Discussion
	Conclusion
	Acknowledgements
	References


