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incidence and prognosis of the patients were investigated as endpoints of this study.
Results: The male to female ratio was 1.8-1. The patients’ mean age was 67.4 + 12.4 years old. The most common
primary site was the lungs (25.9 %). As for the metastatic sites in the oral and maxillofacial region, the most
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common site was the lower gingiva (35.8 %). Adenocarcinoma was the most common diagnosis (37.0 %). The
administration of molecular targeted drugs and immune checkpoint inhibitors (ICIs) showed the tendency of
better control compared with the non-administration of these drugs. The local resection of the metastatic tumor
resulted in significantly better metastatic lesion control than other treatments (HR: 0.259, 95 %CIL:

0.103-0.650 P < 0.01).

Conclusion: The survival period of patients with metastatic tumors in the oral and maxillofacial region tended to
be longer in cases treated with molecular targeted drugs and ICIs. The resection of metastatic tumors in the oral
and maxillofacial region may be more effective at controlling the disease, which may contribute to maintaining

QOL.

1. Introduction

Malignant tumors arising in the oral cavity account for 5-6 % of all
human cancers [1]. Metastasis to the oral and maxillofacial region from
other sites of the body is very rare and accounts for about 1 % of ma-
lignant tumors arising in this region [2-4]. Many cases of metastatic
tumors in the oral and maxillofacial region also involve other distant
metastatic lesions; i.e., disseminated disease, resulting in a poor prog-
nosis [2,3,5,6].

Metastatic oral and maxillofacial tumors are more common in males
and most commonly arise between the fifth and seventh decades of life
[6-8]. Regarding the clinical symptoms of metastatic tumors in the oral
and maxillofacial region, they can look like benign lesions, such as in-
flammatory and hyperplastic lesions that look like pyogenic granuloma
or epulis [7,9,10]. The jawbone is a more common site of metastasis
within the oral cavity than the soft tissue, and the posterior portion of
the mandible is the most common site [8,11,12]. Among primary ma-
lignant tumors, lung tumors metastasize to the oral and maxillofacial
region most frequently, followed by breast and kidney tumors [11,13,
14].

The prognosis of patients with metastatic tumors in the oral and
maxillofacial region is poor. In previous studies, the mean survival
period was 7-8 months [6,8,10]. However, advances in cancer immu-
notherapy and molecular targeted drugs have significantly improved
clinical outcomes across various malignancies [15-20]. These therapies
may improve the survival time and the quality of life (QOL) of patients
with metastatic tumors in the oral and maxillofacial region. On the other
hand, the effects of these therapies in these patients remain unclear.

The purpose of this study was to investigate the incidence and
prognosis of metastatic tumors in the oral and maxillofacial region based
on a multicenter retrospective analysis conducted in Japan. The treat-
ment outcomes of such tumors were also examined.

2. Patients and methods
2.1. Patients

The ethics committee of the University of Toyama approved the
study protocol (No. R2022185). We published a research plan and
guaranteed that an opt-out opportunity would be provided on the
homepage of each hospital that participated in the study.

The medical records of patients with metastatic tumors in the oral
and maxillofacial region who were diagnosed at one of 23 institutions in
Japan (Kobe University, Hokkaido Cancer Center, Shinshu University,
Nagasaki University, Hiroshima University, Yamaguchi University,
Shizuoka City Shizuoka Hospital, Tokai University, Nagoya City Uni-
versity, Osaka Metropolitan University, Nagano Red Cross Hospital,
Nara Medical University, Wakayama Medical University, Hyogo College
of Medicine, Keio University, Shinshu University, Kanto Rosai Hospital,
Nippon Dental University, Hokkaido University, Tokushima University,
Nagano Municipal Hospital, Kagoshima City Hospital and the University
of Toyama) between January 2008 and March 2022 were retrospec-
tively reviewed, and 81 patients were included in this study.

2.2. Date collection

Information regarding age; sex; the primary tumor site; the site of
metastasis; the clinical features of the metastatic tumor; the histopath-
ological diagnosis; the time between the diagnosis of the primary tumor
and the metastatic tumor; treatment strategies, including the adminis-
tration of molecular targeted drugs or immune checkpoint inhibitors
(ICIs); and outcomes were extracted from the subjects’ medical records.
The following definition of metastatic tumors in oral and maxillofacial
region, which was reported by Clausen et al. [5], was used: the presence
of a clinically and histologically confirmed primary tumor located
outside the oral cavity; the presence of a jaw or oral tumor that is
recognized as a metastatic lesion; histological similarity between the
primary tumor and the metastatic lesion; a distinct boundary between
the primary and metastatic sites, with no evidence of direct invasion;
and no history of a primary tumor originating within the oral cavity. The
endpoints of this study were the incidence rate of metastatic tumors, the
overall survival (OS) rate, and the relationship between treatment
strategies, including the use of molecular targeted therapy and ICIs, and
prognosis in Japanese populations.

2.3. Statistical analysis

Statistically, univariate analyses were performed using Fisher's exact
test. The OS was calculated with Kaplan-Meier curves. The log-rank test
was used to test the significance of differences between Kaplan-Meier
curves. A multivariate analysis was performed with Cox proportional
hazard model. All statistical analyses were conducted using JMP® 13.0
(SAS Institute Inc., Cary, NC, USA). P-values of less than 0.05 were
considered to indicate significance.

3. Results

In this study, 81 patients with metastatic tumors in the oral and
maxillofacial region were investigated. Since there were 11,404 primary
malignant tumors arising in the oral and maxillofacial region during the
study period, the incidence of metastatic tumors in the oral and maxil-
lofacial region was 0.7 % (81/11,404 cases). The characteristics of the
patients are summarized in Table 1 (Table 1). There were 52 male pa-
tients (64.2 %) and 29 female patients (35.8 %), giving a male to female
ratio of 1.8-1. The patients’ mean age was 67.4 & 12.4 years old (range,
20-88 years). The most common primary site was the lungs (21 cases,
25.9 %), followed by the kidneys/prostate/bladder (20 cases, 24.7 %),
colon (10 cases, 12.3 %), liver and bile duct (8 cases, 9.9 %), and breast
(7 cases, 8.6 %). As for the metastatic sites, the most common site was
the lower gingiva (29 cases, 35.8 %), followed by the upper gingiva (21
cases, 25.9 %), mandibular bone (20 cases, 24.7 %), and tongue (6 cases,
7.4 %). Regarding the histopathological types of tumor, there were 69
cases (85.2 %) of carcinoma and 12 (14.8 %) of sarcoma. Adenocarci-
noma was the most common diagnosis (30 cases, 37.0 %), followed by
renal cell carcinoma (15 cases, 18.5 %) and hepatocellular carcinoma or
squamous cell carcinoma (6 cases each, 7.4 %). The most common
clinical feature of the metastatic tumors was mass formation (42 cases,
51.9 %), followed by swelling (28 cases, 34.6 %), pain (22 cases,
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Table 1
The characteristics of patients with metastatic tumors in the oral and maxillo-
facial region (n = 81).

Variables Case No. Variables Case No.
(%) (%)
Gender Metastatic site in
OMFR
Female 29 (35.8) Lower gingiva 29 (35.8)
Male 52 (64.2) Upper gingiva 21 (25.9)
Age (years) 67.4 +12.4 Mandibular bone 20 (24.7)
(mean, SD) (range) 20-88 Tongue 6 (7.4)
Primary site Palate 3(3.7)
Lung 21 (25.9) Buccal mucosa 1(1.2)
Kidney, prostate, or 20 (24.7) Lower lip 1(1.3)
bladder
Colon 10 (12.3) Clinical features of metastatic
lesions (overlapping)
Liver or bile duct 8(9.9) Mass formation 42 (51.9)
Breast 7 (8.6) Swelling 28 (34.6)
Esophagus 4(4.9) Pain 22(27.2)
Lower leg 4(4.9) Bleeding 10 (12.3)
Thyroid 2 (2.5) Hypoesthesia 10 (12.3)
Others 5(6.2) Ulceration 5(6.2)
Histopathological type Tooth mobility 1(1.2)
Adenocarcinoma 30 (37.0) Nothing 2 (2.5)
Renal cell ca. 15 (18.5)
Hepatocellular ca. 6 (7.4)
Squamous cell ca. 6 (7.4)
Invasive ductal ca. 5(6.2)
Urothelial ca. 3(3.7)
Non-small cell ca. 2(2.5)
Others 14 (17.3)
Variables Case No. (%)
Treatment for primary tumor
Chemotherapy 23(29.1)
Surgery-+chemotherapy 19 (26.0)
Surgery 16 (19.0)
Best supportive care 10 (11.4)
Surgery+chemoradiotherapy 5(6.3)
Chemoradiotherapy 5(6.3)
Surgery+radiotherapy 3(3.8)
Use of molecular targeted drugs and ICIs
Yes 29 (36.7)
No 52 (63.3)
Primary tumor diagnosed first 63 (77.8)
Metastasis to OMFR diagnosed first 18 (22.2)
Incidence of metastasis to OMFR 0.70 %
81/11,404 cases
Period of metastasis in OMFR (months) 43.1 +£53.7
(mean, SD) (range) (0.5-228)
Observation period (months) 50.3 + 53.9
(mean, SD) (range) (1-240)

Ca: carcinoma

ICI: immune checkpoint inhibitor
OMFR: oral and maxillofacial region
SD: standard deviation

27.2 %), and bleeding or hypoesthesia (10 cases each, 12.3 %).

The mean observation period was 43.1 + 53.7 months (range, 1-240
months). In 63 patients (77.8 %), the primary tumor was diagnosed
before the metastasis to the oral and maxillofacial region and the mean
time between these diagnoses was 43.1 + 53.7 months (range, 0.5-228
months). In 18 patients (22.2 %), the metastatic tumors in the oral and
maxillofacial region were diagnosed first.

The 5-year OS of all patients in whom the primary tumor was diag-
nosed first was 42.1 % (median, 53 months) (Fig. 1). On the other hand,
the 5-year OS rate of the patients in whom the metastatic tumor was
diagnosed before the primary tumor was 12.1 % (median, 10 months).
In this study, molecular targeted drugs and ICIs were administered to 29
patients (36.7 %). Among the patients in whom the primary tumor was
diagnosed first, the 5-year OS rate was 56.8 % (median, 76 months) for
the patients treated with molecular targeted drugs and ICIs, whereas it
was 34.0 % (median, 24 months) for those who were not given these
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Fig. 1. Overall survival of patients with metastatic tumors in the oral and
maxillofacial region The 5-year overall survival rate of the patients in whom the
primary tumor was diagnosed before the metastatic tumor was 42.1 %. The 5-
year overall survival rate of the patients in whom the metastatic tumor was
diagnosed before the primary tumor was 12.1 %. OMFR: oral and maxillofa-
cial region.

drugs (log-rank test: p = 0.051) (Fig. 2). Among the patients in whom
the metastatic tumor was diagnosed first, the 5-year OS rates were
25.5 % (median, 20 months) for the patients treated with molecular
targeted drugs and ICIs and 8.5 % (median, 9 months) for the patients
that were not given these drugs (log-rank test: p = 0.057) (Fig. 3).

The administration of molecular targeted drugs and ICIs resulted in
significantly improved disease control compared with the non-
administration of these drugs (Fisher’s exact test, P < 0.05) (Table 2).
However, a multivariate analysis for OS revealed no significant prog-
nostic factor, including the administration of molecular targeted drugs
and ICIs (date not shown).

The local resection of metastatic tumors in oral and maxillofacial
region was performed in 21 patients (25.9 %) (Table 3). The local
resection of the metastatic tumors resulted in significantly better met-
astatic lesion control than other treatments (Fisher’s exact test,
P < 0.01). A multivariate analysis revealed that local resection of met-
astatic tumor in OMFR (Hazard ratio (HR): 0.259, 95 % confidence in-
terval (CI): 0.103-0.650, P < 0.01), together with primary site tumor

100
Median: 76 months
- 80 Present
<
% 60
= Absent
BN
=40
E Median: 24 months
34.0%
20
P=0.051
0
0 12 24 36 48 60

Observation period from diagnosis of primary tumor
(months)

Fig. 2. Overall survival from the diagnosis of the primary tumor according to
the presence/absence of molecular targeted drug and immune checkpoint in-
hibitor treatment Among the patients in whom the primary tumor was diag-
nosed before the metastatic tumor, the 5-year overall survival rate was 56.8 %
and 34.0 % for the patients that were and were not treated with molecular
targeted drugs and immune checkpoint inhibitors, respectively (log-rank
test: p = 0.051).
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Fig. 3. Overall survival from the diagnosis of the oral metastatic tumor ac-
cording to the presence/absence of molecular targeted drug and immune
checkpoint inhibitor treatment Among the patients in whom the metastatic
tumor was diagnosed before the primary tumor, the 5-year overall survival rate
was 25.5 % and 8.5 % in the patients that were and were not treated with
molecular targeted drugs and immune checkpoint inhibitors, respectively (log-
rank test: p = 0.057).

Table 2
Prognosis according to the presence/absence of molecular targeted drug and
immune checkpoint inhibitor treatment.

Prognosis Present Absent Total (%)
Died of metastatic failure 13 (16.0) 25 (30.9) 38 (46.9)
Died of local failure 4(5.0) 17 (21.0) 21 (25.9)
Alive with disease 10 (12.3) 9 (11.1) 19 (23.5)
Alive without disease 2(2.5) 1(1.2) 3(3.7)
Control of disease 12 (14.8) 10 (12.3) 22(27.2)
No control of disease 17 (21.0) 42 (51.9) 59 (72.8)
P < 0.05%

* Fisher’s exact test

control (HR: 0.215, 95 % CI: 0.0984-0.468, P < 0.001) and metastasis
to OMFR after diagnosis of primary tumor (HR: 2.926, 95 % CIL:
1.271-6.737, P < 0.05), was significant independent factor of control of
metastatic tumor in OMFR (Table 4).

4. Discussion

Recent advances in therapeutic modalities, especially anti-tumor
drugs, such as molecular targeted drugs and ICIs, have improved the
QOL and prognosis of patients suffering from malignancies. The purpose
of this study was to investigate the clinical characteristics and prognosis
of metastatic tumors in the oral and maxillofacial region in Japanese
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[2-4]. In this study, the incidence of metastatic tumors was 0.7 %, which
was lower than in previous studies. However, there are many cases in
which it was not possible to confirm the diagnosis with a biopsy due to
systemic problems or the wishes of the patient or their family. In this
study, the incidence rate of such metastatic tumors may have been lower
than previously reported because the eligibility criteria included a his-
topathological match between the primary and metastatic tumors.
Japanese society is a super-aged society, with 28.1 % of the population
being elderly (65 years or older) in 2018 [21,22]. Therefore, the inci-
dence of metastatic tumors in the oral and maxillofacial region may
increase in the future. In addition, it is expected that the incidence rate
will increase from this report, as biopsies cannot be performed due to
aging and deterioration of the patient's general condition due to the
primary tumor or distant metastasis, and there will be an increase in
cases where distant metastasis is diagnosed clinically.

This study revealed a higher incidence of metastatic tumors in the
oral and maxillofacial region in males than in females, and this agrees
with previous reports that showed male-female ratios ranging from
1.2:1-2:1 [8,9,23]. In the present study, the most common primary
tumor site was the lungs, followed by the renal and urinary system, and
the colon. In males, the lung was most common primary tumor site (14
cases), and in females it was the breast and colon (7 cases each) (data not
shown). According to Global Cancer Statistics 2020 [24], lung cancer
was the second most common diagnosed cancer and the most common
cause of cancer-related death in 2020. In males, lung neoplasms were
the most common cause of cancer-related morbidity and mortality [24].
In females, the incidence of lung cancer ranked third after breast and
colorectal cancers, and lung cancer was ranked second for mortality
after breast cancer [24]. The incidence of metastatic tumors in the oral
and maxillofacial region was reported to be consistent with the occur-
rence of primary tumors and to reflect differences in the biological
components of those tumors [6]. Cancers arising in the kidneys, liver,
and lungs were reported to exhibit a tendency to metastasize to the
bucomaxillofacial region [9]. The trends in primary tumors seen in the
present study were generally similar to those described in previous

Table 4
Multivariate analysis of prognosis of metastatic tumors in OMFR.
Variable HR 95%CI P value
Age 1.001 0.974-1.031 —
Gender
Male vs Female 0.923 0.454 - 1.873 NS(P = 0.824)
Control of primary tumor
Controlled vs Uncontrolled 0.215  0.0984-0.468 P < 0.001
Use of molecular targeted drugs and
ICIs
Yes vs No 0.751 0.363-1.551 NS

patients based on a multicenter study. The incidence of metastatic tu- . (p=0439)
. . . . . Treatment for metastasis of OMFR
mors in the oral and maxillofacial region was 0.7 %. The prognosis of Resection vs Non-resection 0259 0.103-0.650 P < 0.0l
patients with advanced malignancies, including metastatic tumors in the Metastasis to OMFR diagnosed first
oral and maxillofacial region, may be improved by the administration of Yes vs No 2,926  1.271-6.737 P <0.05
molecular targeted drugs and ICIs in a univariate analysis. The local OMFR: oral and maxillofacial region
resection of metastatic tumors in the oral and maxillofacial region may ICL: immune checkpoint inhibitor
result in better control of such metastatic tumors. HR: hazard ratio
The incidence of metastatic tumors in the oral and maxillofacial re- CI: confidence interval
gion has been reported to be about 1.0 % among oral malignancies NS: Not significant
Table 3
Treatments and prognosis of metastatic tumors in OMFR.
Prognosis Observation Chemoradiotherapy/radiotherapy Chemotherapy Reduction Resection
Controlled 8(9.9) 7 (1.2) 7 (8.6) 0 (0) 21 (25.9)
Uncontrolled 19 (23.5) 9 (0) 2 (2.5) 2 (2.5) 6 (7.4)
uncontrolled Controlled P-value
Resection 6(7.4) 21 (25.9)
Non-resection 32 (39.5) 22 (27.2) P <0.01
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studies.

Regarding the correlations between primary sites and metastatic
sites in the oral and maxillofacial region, breast cancer was reported to
metastasize twice as frequently to the jawbones than soft tissues,
whereas lung and kidney cancers tend to metastasize to soft tissues [6,
23,25,26]. A correlation was reported between sex and bone and
soft-tissue metastasis [8]. In the current study, the lower gingiva was the
most common metastatic site in the oral and maxillofacial region, fol-
lowed by the upper gingiva and mandibular bone. Metastases to the
lower gingiva and mandibular bone accounted for 60.5 % of metastatic
tumors. Metastatic sites in the oral and maxillofacial region have been
reported to be affected by inflammation of the gingiva and whether
teeth are present [6,11,25,27]. In dentate patients, 79 % of oral me-
tastases have been reported to occur in the gingiva, whereas in eden-
tulous patients, metastasis to the tongue and alveolar mucosa is more
common [28]. With aging, the amount of active hematopoietic bone
marrow decreases, and hematopoietic bone marrow remains in the
posterior part of the mandible. This hematopoietically active marrow
region has been reported to act as a favorable niche for metastasis [6].

The prognosis of patients with metastatic tumors in the oral and
maxillofacial region has been reported to be poor, with a mean survival
of 7-8 months [6,8,10]. In this study, the median survival period of all
patients in whom the primary tumor was diagnosed before the meta-
static tumor was 53 months, whereas that of the patients in whom the
metastatic tumor was diagnosed first was 10 months. Recent advances in
treatment modalities, especially molecular targeted drugs and ICIs, may
improve the prognosis of patients with metastatic tumors. ICIs, such as
antibodies targeting programmed cell death protein 1 (PD-1), pro-
grammed death-ligand 1 (PD-L1), and cytotoxic T-lymphocyte associ-
ated protein 4 (CTLA-4), have transformed the treatment of metastatic
cancers. In metastatic non-small-cell lung cancer (NSCLC), pem-
brolizumab significantly prolonged OS in patients with high PD-L1
expression compared with chemotherapy alone [29]. Similarly, com-
bined nivolumab and ipilimumab therapy has demonstrated long-term
benefits in patients with advanced melanoma [30] and renal cell car-
cinoma [31]. In parallel, molecular targeted therapies have provided
effective treatment options based on specific genetic alterations. Osi-
mertinib, a third-generation epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitor (TKI), has shown superior progression-free
survival in EGFR-mutated metastatic NSCLC than earlier-generation
TKIs [32]. Likewise, alectinib has demonstrated significant survival
benefits over crizotinib in patients with anaplastic lymphoma kinase
(ALK)-positive metastatic NSCLC [33]. In human epidermal growth
factor receptor 2 (HER2)-positive metastatic breast cancer, dual HER2
blockade with pertuzumab and trastuzumab combined with docetaxel
significantly improved OS [34].

In the current study, a univariate analysis revealed that the survival
rate tended to be longer in patients who were treated with molecular
targeted drugs or ICIs than in those who were not. A multivariate
analysis also showed that the administration of molecular targeted drugs
or ICIs (date not shown). The subjects in this study included many recent
cases, and it is presumed that advances in treatment modalities, such as
molecular targeted drugs and ICIs, have led to improvements in survival
times. However, there were no characteristic events in the group that
used these drugs (Table 5), which is thought to be due to the small
number of cases in which these drugs were used and differences in the
timing of their use.

In addition, metastatic lesions were controlled to a significantly
greater degree in cases in which metastatic lesions in the oral and
maxillofacial region were resected. When the primary lesion and other
metastatic lesions are controlled and resection is possible in terms of the
patient's overall condition, resection is effective and is presumed to lead
to the maintenance of QOL. The results of a multivariate analysis in this
study might support this. Although the participants of this study were
small number, seven cases were controlled with drug therapy, suggest-
ing that drug therapy may be useful for controlling metastatic lesions.
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Table 5
The characteristics of patients administrated molecular targeted drugs and ICIs.
Variables No. Variables No. Variables
[€0)] €]
Gender Metastatic site in Prognosis
OMFR
Female 9 Lower gingiva 10 Died of
(31.0) (34.5) metastatic
failure
Male 20 Upper gingiva 9 Alive with
(69.0) (31.0) disease
Age(years) 66.4 Mandibular bone 8 Died of local
+11.5 (27.6) failure
(mean, SD) (range) (42 - Tongue 2(6.9) Alive
88) without
disease

Treatment for
primary tumor

Primary site

Kidney 10 Chemotherapy 11
(34.5) (37.9)
Lung 8 Surgery + 7
(27.6) chemotherapy (24.1)
Colon 4 Surgery 6
(13.8) (20.7)
Liver 3 Surgery + 3
(10.3) chemoradiotherapy (10.3)
Esophagus 2(6.9) Chemoradiotherapy 1(3.4)
Breast 1(3.4) Best supportive care 1(3.4)
Bladder 1(3.9) Treatment for
metastatic tumor in
OMFR
Histopathological Resection 9
type (31.0)
Renal cell ca. 10 Observation 9
(34.5) (31.0)
Adenocarcinoma 7 Radiotherapy 5
(24.1) (17.2)
Squamous cell ca. 3 Chemotherapy 3
(10.3) (10.3)
Hepatocellular ca. 3 Reduction 2(6.9)
(10.3)
Mesothelioma 2(6.9) Chemoradiotherapy 1(3.4)
Urothelial ca. 1(3.4) Prognosis of
metastatic tumor in
OMFR
Non-small cell ca. 1(3.49) Controlled 15
(51.7)
Spindle sarcoma 1(3.4) Uncontrolled 14
(48.3)
Angiosarcoma 1(3.4)

Ca: carcinoma

ICI: immune checkpoint inhibitor
OMFR: oral and maxillofacial region
SD: standard deviation

However, further study based on more cases will be needed.

The main strength of this study was the fact that it investigated the
clinical factors and prognosis of elderly Japanese patients with meta-
static tumors in the oral and maxillofacial region, based on a relatively
large number of patients and a multicenter approach. On the other hand,
the main limitation of this study was its retrospective nature. In this
study, since specific molecular profiles were not investigated, the effects
of these agents target specific molecular abnormalities, presenting the
underlying molecular diagnosis for effective treatment, to the extent
possible, remains unknown.

In addition, the recent advances in molecular targeted drugs, ICIs,
and radiotherapy, such as the Quad Shot regimen, are expected to have
beneficial clinical impacts on oral cancer patients who are not candi-
dates for the standard curative treatment [35,36]. However, because
multidisciplinary treatment is used in advanced cancer, it is difficult to
accurately assess the effectiveness of each treatment. Therefore, a
further prospective study focused on the effectiveness of molecular
targeted drugs and ICIs in patients with metastatic tumors in the oral and
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maxillofacial region will be needed.
5. Conclusion

In conclusion, the incidence of metastatic tumors in the oral and
maxillofacial region was 0.7 %. The survival period of patients with such
metastatic tumors tended to be longer in cases treated with molecular
targeted drugs and ICIs. If the patient's general condition permits, it is
suggested that resecting metastatic tumors in the oral and maxillofacial
region may be more effective at controlling the disease, leading to the
maintenance or improvement of QOL.
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