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Introduction

Distant metastasis (DM) from oral carcinoma is usually 
defined as dissemination of the disease to organs or tissues 
below the level of the clavicles (1). DM plays a critical role 
in the management and prognosis of oral squamous cell 
carcinoma (OSCC). Specifically, overall survival dramatically 
decreases in cases where distant dissemination is evidenced 
at presentation or during follow-up (2). With regard to 

DM from oral cancer, the base of the tongue is the most 
commonly affected primary site followed by anterior tongue, 
floor of the mouth, buccal mucosa, and maxilla. The lung is 
the organ most frequently involved, followed by bone, skin, 
liver and brain. According to several reports, the incidence 
of DM at presentation ranges between approximately 1–3% 
(3,4). However, this value could increase up to 15% during 
follow-up. Hence, the creation of an accurate protocol 
based on the assessment of risk factors could be extremely 
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useful for identifying high risk patients. Several clinical 
and histopathological features have been linked to the 
development of distant metastases, from oral cavity squamous 
cell carcinoma (SCC) such as T-stage, N-stage, extracapsular 
invasion, and tumor thickness (TT) (5). The main aim of the 
present report is to identify the factors most strongly related 
to the development of DM in patients affected by OSCC, 
and to define a protocol for the early detection of DM. 

Methods

Between 2009 and 2017, 297 previously untreated patients 
with OSCC were diagnosed and treated with surgery ± 
adjuvant treatment at the Hospital General Universitario 
of Albacete (Spain). Patients with oropharyngeal SCC were 
not included in this study. All patients presented a positive 
biopsy for OSCC, and a computed tomography (CT) scan 
of the cervicofacial area was conducted in all patients to 
allow for the accurate clinical staging of the disease before 
performing ablative surgery. Postoperative histopathological 
examination confirmed the diagnosis of OSCC in all cases. 
The clinical and pathological stage of the primary tumor 
was initially determined by using the recommendations 
of the fifth edition of the Union for International Cancer 
Control (UICC) TNM classification of malignant tumors 
because it was the classification commonly used by the 
pathology department of our institution at when the patients 
analyzed in this study underwent surgery (6). However, in 
this retrospective study, the clinical and pathological stage 
of each patient was reconsidered according to the eighth 
edition of the UICC TNM classification of malignant 
tumors (7). Several pathological features, such as T-stage, 
N-stage, TT, perineural invasion, vascular invasion, 
extracapsular spread (ECS), recurrence, involvement of 
contralateral neck, pathological stage, age and sex were also 
considered. Three categories of TT were established: <0.5, 
0.5–1 and >1 cm. Age was also divided into three categories: 
<40, 40–60 and >60 years. 

Ethical approval is not required by our institution for 
retrospective study. All procedures performed in studies 
involving human participants were in accordance with the 
ethical standards of the institutional and/or national research 
committee(s) and with the Helsinki Declaration (as revised in 
2013). Written informed consent was obtained from the patient. 

Statistical analysis

Statistical analysis was conducted using SPSS 23v. A 

correlation test was conducted to analyze the relationships 
between variables. Frequencies and percentages were used 
to evaluate the distribution of variables such as sex and 
age, along with the value and distribution of DM. A Chi-
square test was conducted to compare the differences 
between patients with DM and those without DM, and 
specific contingency tables allowed for calculating the 
impact of each variable on the risk of developing DM. A 
Cox regression analysis was also conducted to verify the 
relationship and the hazard ratio (HR) of each variable with 
DM. The P value was set at 0.05. Finally, a Kaplan-Meier 
test was applied to obtain an overall 5-year survival analysis. 

Inclusion criteria

Patient with a positive preoperative biopsy for OSCC 
underwent ablative surgery in our institution, patients 
with OSCC that developed DM during follow-up, patients 
with a complete radiological preoperative study, including 
magnetic resonance imaging (MRI) or CT scan of the 
cervicofacial area, before surgery.

Exclusion criteria

Patients with SCC of the oropharynx, patients with 
evidence of DM before surgery.

Variables

T-stage, N-stage, TT, perineural invasion, vascular 
invasion, ECS, recurrence, involvement of contralateral 
neck, pathological stage, age and survival represent the 
variables analyzed in this study.

Results

Two hundred and ninety-seven patients underwent 
surgical ablation of OSCC ± adjuvant treatment in the 
preestablished period. The sample consisted of 206 males 
(69.4%) and 91 females (30.6%) with a M/F ratio of 2.09. 
The age of the participants ranged between 29 to 92 years 
(mean: 63.97±11.80 years). The mean follow-up time was 
23.83±15.09 months (range, 3–71 months).

The incidence of DM was 13.5% (n=40). The most 
common site of metastasis was the lung (n=25; 62.5%), 
followed by bone (n=3; 7.5%), liver (n=2; 5.0%), and adrenal 
glands (n=2; 5.0%). In addition, seven patients showed 
multiple metastases (17.5%) and one patient suffered 
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carcinomatous lymphangitis (n=1; 2.5%). DM was evident 
during the first year of follow-up in 19 patients (47.5%) 
and during the second year in seven patients (17.5%). 
However, 35.0% of patients (n=14) were diagnosed during 
the first 3 months following surgery. In these patients, 
DM was evidenced with chest CT or positron emission 
tomography (PET) scan performed before beginning or 
just after finishing adjuvant treatment. Therefore, 4.7% of 
our sample (14/297) showed an early presentation of DM 
and we are thus unable to rule out the possibility that these 
patients had already presented distant dissemination of the 
disease before performing the ablative surgery, and that 
DM had been undetected by our staging protocol (clinical 
exploration + CT scan of the cervicofacial area). 

Regarding the risk factors associated with DM, T3 and 
T4 stage (P<0.001), N2 and N3 stage (P<0.001), TT >1 cm 
(P<0.001), perineural invasion (P<0.001), ECS (P<0.001), 
cervical and locoregional recurrence (P<0.001), clinical 
or pathological stage IV (P<0.001) and involvement of 
contralateral neck (P<0.005) were strongly associated with 
the development of DM. Interestingly, vascular invasion, 
age and sex were not associated with the risk of developing 
distant metastases (P>0.005). Further details regarding the 
specific value of each subgroup and its relationship with the 
risk of developing DM are displayed in Table 1. 

According to the results of the Cox regression analysis, 
the risk of developing DM is 2.227 times higher in patients 
with pT3 or pT4 tumors, 3.123 times higher in patients 
with N2 or N3, 1.9 times higher in patients with TT 
>1 cm, 3.082 times higher in patients with cervical or 
locoregional recurrence, and 2.651 times higher in patients 
with clinical or pathological stage IV. Further details about 
the specific HR value are described in Table 2. In addition, 
the possibility of developing distant metastases is more than 
4 times greater when two or more of these risk factors are 
present. 

Importantly, overall survival was 63.4% in patients 
without evidence of DM at follow-up, and only 2.5% in 
patients affected by DM (Figure 1).

Discussion

Several studies have evaluated the incidence and risk factors 
of DM from oral cancer (3,5,8,9). However, none of these 
studies distinguished between patients treated with surgery 
and patients that did not undergo surgery. In addition, all 
of these studies also included patients with SCC of the 
oropharynx. This distinction is important because patients 

with SCC of oropharynx might show similar survival 
outcomes if treated with organ preservation protocols 
[radiotherapy (RT) + CT] or surgery. Moreover, they might 
show a higher tendency to develop DM if compared with 
patients with SCC affecting other locations of the oral 
cavity (3). In this study, we analyzed a specific population 
of patients affected by SCC of the oral cavity (excluding 
oropharynx) treated with ablative surgery ± adjuvant 
treatment. The incidence of DM was approximately 13.4%, 
which is in concordance with the 2–15% described in the 
literature. As shown in previous studies, the lung was the 
most affected organ, followed by bone and liver. 

T3 and T4 stage, N2 and N3 stage, TT, perineural 
invasion, ECS, cervical and locoregional recurrence, clinical 
or pathological stage IV and contralateral neck involvement 
all showed a strong correlation with the risk of developing 
DM after primary surgery. These data are comparable 
with those of other studies that analyzed the risk factors 
associated with the appearance of DM (3,4,10). With 
respect to TT, it is important to emphasize that only tumors 
with TT >1 cm were significantly associated with DM. 
Importantly, no other studies have analyzed three different 
subgroups of TT. For instance, Aires et al. divided TT 
into two groups of <0.25 and >0.25 cm and they found that 
tumors with a thickness >0.25 cm were related to a higher 
risk of DM (10). However, most oral cavity tumors show a 
thickness greater than 0.25 cm and, thus, a more accurate 
estimation of the exact value of TT associated with a 
higher risk of developing DM could have important clinical 
implications. Indeed, a more precise estimation of TT value 
could be obtained with an accurate radiological study before 
surgery, which could help to identify those patients that 
require more aggressive clinical or surgical treatment due to 
the risk of cervical or distant dissemination.

van der Kamp et al., as well as several other studies, 
suggest that cervical metastasis is a significant risk factor 
for DM (3,10-12). Moreover, this risk is greater when 
several nodes are affected at level IV or V, or when there 
is contralateral neck involvement. In our series, N2 or 
N3 stages were independent risk factors for DM and neck 
involvement was the main risk factor in this study (HR 
=3.068; P<0.001). Cervical or locoregional recurrence was 
found to have the second strongest correlation with DM 
(HR =3.082; P<0.001). 

There is controversy in the literature with regard to the 
relationship between perineural invasion and DM. Whilst 
several studies have reported a strong relationship between 
these two variables (perineural invasion being associated 
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Table 1 Relationship between all the analyzed variables and distant metastasis

Variable DM (−) (n=257) DM (+) (n=40) P

pT 0.01

T1 100% (n=92) 0% (n=0) 

T2 89.9% (n=80) 10.1% (n=9)

T3 75.0% (n=39) 25.0% (n=13)

T4 79.9% (n=46) 28.1% (n=18)

pN 0.01

N0 94.1% (n=160) 5.9% (n=10)

N1 89.2% (n=33) 10.8% (n=4)

N2 76.3% (n=58) 23.7% (n=18)

N3 42.9% (n=6) 57.1% (n=8)

N involvement 0.01

− 94.2% (n=161) 5.8% (n=10)

+ 76.2% (n=96) 23.8% (n=30)

TT 0.01

<0.5 cm 98.8% (n=82) 1.2% (n=1)

0.5–1 cm 95.6% (n=152) 4.4% (n=7)

>1 cm 41.8% (n=23) 58.2% (n=32)

Perineural invasion 0.01

− 95.2% (n=177) 4.8% (n=9)

+ 72.1% (n=80) 27.9% (n=31)

Vascular invasion 0.056

− 88.5% (n=207) 11.5% (n=27)

+ 79.4% (n=50) 20.6% (n=13)

ECS 0.01

− 90.4% (n=209) 9.6% (n=22)

+ 72.7% (n=48) 27.3% (n=18)

Recurrence 0.01

No 93.6% (n=132) 6.4% (n=9)

Local 70.0% (n=21) 30.0% (n=9)

Locoregional 84.9% (n=62) 15.1% (n=11)

Cervical 79.2% (n=42) 20.8% (n=11)

Involvement contralateral neck 0.036

− 88.4% (n=220) 11.6% (n=29)

+ 77.1% (n=37) 22.9% (n=11)

Table 1 (continued)
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Table 1 (continued)

Variable DM (−) (n=257) DM (+) (n=40) P

Stage 0.01

1 100% (n=74) 0% (n=0)

2 96.0% (n=48) 4.0% (n=2)

3 91.7% (n=44) 8.3% (n=4)

4 72.8% (n=91) 27.2% (n=34)

Age 0.891

<40 years 85.7% (n=6) 14.3% (n=1)

40–60 years 85.3% (n=93) 14.7% (n=16)

>60 years 87.3% (n=158) 12.7% (n=23)

Sex 0.080

Male 84.5% (n=174) 15.5% (n=32)

Female 91.2% (n=83) 8.8% (n=8)

Survival 63.4% (n=163) 2.5% (n=1) 0.01

DM, distant metastasis; TT, tumor thickness; ECS, extracapsular spread. 

Table 2 HR value for each variable

Variable HR

T3/4 stage 2.292

Node involvement 1.424

N2/3 stage 3.068

Perineural invasion 1.627

Tumor thickness >1 cm 1.912

Locoregional or cervical recurrence 3.031

Involvement contralateral neck 1.841

ECS 1.875

Stage 3/4 2.753

HR, hazard ratio; ECS, extracapsular spread.

with a higher risk of developing DM), other studies have 
found no such association. For instance, in their study, Aires 
et al. reported that perineural invasion did not represent a 
risk factor for DM (10). In our sample, patients showing 
perineural invasion were found to have 1.639 times higher 
risk of presenting DM during follow-up. Several other 
studies have also reported an association between perineural 
invasion and poorer outcomes in terms of cervical 
affectation, recurrence (local, cervical and locoregional) 

and survival (3,10,13,14). It might therefore be assumed 
that perineural invasion could also play a key role in the 
appearance of DM.

Moreover, several studies report an association between 
vascular invasion and a higher risk of distant dissemination 
of disease (9,10,15-20). However, in the present study, 
vascular invasion was not found to be a relevant factor for 
the development of DM (P>0.005).

Figure 1 Relationship between distant metastasis and overall 
survival.
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Figure 2 Flowchart of protocol for early detection of distant metastasis. CT, computed tomography; PET, positron emission tomography.

Patients with oral squamous cell carcinoma of the oral 
cavity <2 risk factors for distant metastasis

Surgery≥2 risk factors for distant metastasis
(T3 and T4 stage, N2 and N3 stage, tumor thickness, 
perineural invasion, ECS, cervical and locoregional 

recurrence, clinical or pathological stage IV)

Chest CT scan or PET scan before surgery

Signs of distant 
metastasis

Complete diagnostic 
study of disease 

extension and systemic 
treatment with CT ± 
RT or derivation to 

palliative care

No signs of distant 
metastasis

Surgery

Interestingly, DM was diagnosed in 35% of patients 
analyzed in our sample (n=14) during the first 3 months 
after surgery [4.7% of all patients analyzed in this study 
(14/297)] with a chest CT or PET scan conducted 
before starting or after finishing adjuvant treatment. 
Unfortunately, it is not possible to determine if these 
patients had already presented distant dissemination of 
disease before performing the ablative surgery. However, 
it is it is reasonable to think that these patients presented 
distant metastases before undergoing primary surgery and 
that our staging protocol was not able to detect its. This is 
particularly true in the cases where there was locoregional 
control. As stated previously, patients presenting two 
or more risk factors for DM (T3 and T4 stage, N2 and 
N3 stage, TT, perineural invasion, ECS, cervical and 
locoregional recurrence, clinical or pathological stage IV) 
would have more than 4 times higher risk of developing 
distant dissemination. Several of these factors, such as TT 
>1 cm, T3 or T4 stage, cervical involvement, and clinical 
stage of disease could be accurately estimated with a careful 
preoperative study (Figure 2). One of the weak points of 

this study is represented by the fact that authors did not 
analyze the exact number and the location of lymph node 
metastases. These could represent extremely important 
variables for the developing of DM as suggested by Peters 
et al. (21). However, these factors were not analyzed in our 
study because neck dissection specimen was not specifically 
marked and oriented in some of the patients included in 
this study. It could be very useful to analyze these variables 
in future studies to facilitate a better understanding of the 
impact of these factors in the developing of DM. Another 
bias of this study could be represented by the fact that only 
TT, and not depth of invasion (DOI), is analyzed to predict 
the probability of developing DM. TT considers the depth 
diameter of each tumor. However, DOI is measured from 
the basement membrane of the epithelium from which 
the tumor is considered to arise, to the deepest point of 
invasion. Recently, several studies demonstrated that DOI 
has a higher prognostic value than TT (22). However, DOI 
was not recorded in several patients analyzed in this study. 
In our opinion, the analysis of this factor in future studies 
could be very helpful to improve our knowledge about the 
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phenomenon of DM. 

Conclusions

A chest CT scan or PET scan before surgery would be 
useful for patients presenting two or more risk factors 
for DM in order to identify patients with early distant 
dissemination of disease. Due to the high prevalence of lung 
metastasis, a chest scan would be sufficient to detect most of 
these cases. In this regard, a chest CT scan shows adequate 
sensitivity and specificity for detecting pulmonary and 
mediastinal metastasis. However, there is some controversy 
over which technique is better between CT and PET 
scan for the early detection of head and neck metastasis. 
According to Uyl-de Groot et al., PET scan would be better 
in terms of cost-effectiveness (23). In our opinion, the 
protocol reported in the present study would be useful for 
identifying patients with early distant dissemination, which 
would allow for establishing an appropriate treatment 
protocol for each patient. This would also reduce the 
morbidity associated with large and extensive surgeries. 
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