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Background. Distant metastasis is considerably more frequent in superselective intra-arterial chemoradiotherapy than other radical
treatments for advanced oral cancers. However, there is no evidence supporting such claim.The purpose of this study was to report
our experience in superselective intra-arterial chemoradiotherapy and conventional surgical management with particular focus
on distant metastasis. Methods. One hundred seventy-two patients with oral squamous cell carcinoma in stages III and IV were
included in this study. Retrospective analysis for DM rates and background between surgical management and superselective intra-
arterial chemoradiotherapy was performed. Results. Distant metastasis developed clinically was detected in 24 out of 141 patients
(17.0%) treated surgically and in 6 out of 31 patients (19.4%) treated with superselective intra-arterial chemoradiotherapy.There was
no significant difference in the rate of distant metastasis between the 2 groups. Comparison of patients in both groups with and
without distant metastasis revealed no differences in age, T classification, N classification, and treatment effect. Neck recurrence
was the only significant risk factor for distant metastasis. Conclusion. No significant difference was found in the rate of distant
metastasis between patients treated with surgical treatment and superselective intra-arterial chemoradiotherapy, and additional
effort is needed to reduce the risk of distant metastasis.

1. Introduction

The introduction of superselective intra-arterial infusion of
cisplatin (CDDP) with concomitant radiotherapy (RAD-
PLAT) by Robbins et al. [1] has seen a significant increase in
the treatmentmodal of superselective intra-arterial chemora-
diotherapy (SSIACRT) for advanced head and neck cancer.
However, despite the significant complete response rate, the
survival rate of SSIACRT remains unsatisfactory. Two major
factors leading to the poor survival rates are failures of
locoregional control and distant metastasis (DM). DM is the
most common mode of recurrence amongst patients with
advanced head and neck cancer treated with intra-arterial

cisplatin and radiotherapy (RADPLAT) [2, 3]. The incidence
of DMhas been reported variously with some papers describ-
ing a higher frequency in DM compared to other radical
treatments. The effectiveness of the RADPLAT protocol is
based on the deliveryof high dose cisplatin combined with
radiation therapy to the local disease. As a result, locoregional
disease control is excellent in this treatment. However, for
patients with subclinical metastases or micrometastases at
distant sites, DMmay develop eventually as this protocol does
not provide systemic treatment [4]. The eligibility criteria
for RADPLAT are advanced head and neck cancer which is
thought to be a high-risk group of DM. There is no evidence
that occurrence of DM depends on the treatment procedure.
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Table 1: Distribution by T and N classification in surgical group.

N0 N1 N2a N2b N2c Total
T2 0 15 (1) 1 (1) 21 (3) 2 (1) 39 (6)
T3 16 (2) 7 (4) 8 (3) 1 32 (9)
T4 38 (2) 10 (3) 15 (3) 7 (1) 70 (9)
Total 54 (4) 32 (8) 1 (1) 44 (9) 10 (2) 141 (24)
Number in the parenthesis means number of patients with DM.

The purpose of this study is to clarify whether DM develops
more frequently in SSIACRT bymeans of our experience and
literature review and, furthermore, to study the risk factor of
DM.

2. Patients and Methods

Inclusion criteria were as follows: oral squamous cell car-
cinoma (OSCC), Union for International Cancer Control
(UICC) TNM classification stage III to IV, World Health
Organization (WHO) performance status (PS) 0-1. Distant
metastasis at first medical consultation and prior history of
other head and neck malignancy were excluded. Medical
records of a consecutive series of patients suffering from
Stage III and IV oral cancer at the Department of Oral and
Maxillofacial Surgery, Hirosaki University Hospital, between
1991 and 2011 were reviewed retrospectively. Until 2003,
surgical treatments were performed for all oral cancers which
were thought to be operable, and since 2003 SSIACRT was
introduced as radical treatment for advanced oral cancer
instead of surgical treatment.The indication of SSIACRT was
cases in which any surgical procedure might result in severe
functional loss regardless of how ideally reconstruction was
performed and/or inoperable cases. In contrast, indication of
surgical treatment was resectable OSCC in which excellent
functional and cosmetic results could be obtained after
contemporary reconstruction.

The study group was comprised of 172 patients with
OSCC in stages III and IV with 115 males and 57 females.
One hundred forty-one oral cancer patients received surgical
therapy and 115 out of 141 patients received postoperative
radiation. Thirty-one patients received SSIACRT. The distri-
bution of patients by T and N classification of surgical and
SSIACRT groups is shown in Tables 1 and 2. Both groups
were suitable for comparison in the rate of DM because
there was no statistically significant difference at the point of
age, sex, T and N classification, and primary sites (Table 3).
Primary tumor and metastatic cervical lymph nodes were
assessed by physical examination, computed tomography
(CT), and magnetic resonance imaging (MRI). CT was used
for examination of distant metastasis in lung and abdomen
as well. Since 2005, positron emission tomography CT (PET-
CT) has been introduced for whole body examination.

2.1. Surgical Management. Operable patients underwent
resection of the primary tumor with/without simultaneous
neck dissection and were reconstructed by various free flaps.
Postoperative radiotherapy was employed when pathological
staging revealed multiple positive cervical lymph nodes or

Table 2: Distribution by T and N classification in SSIACRT group.

N0 N1 N2a N2b N2c Total
T2 0 1 2 3
T3 3 (1) 2 1 1 7 (1)
T4 4 (1) 6 (1) 1 6 (2) 4 (1) 21 (5)
Total 7 (2) 8 (1) 2 7 (2) 7 (1) 31 (6)
Number in the parenthesis means number of patients with DM.

extracapsular (extranodal) spread (ECS). Primary tumor and
all nodal areas were irradiated to 50−66Gy.

2.2. Procedure of SSIACRT. Treatment procedure of SSIACRT
was as follows. Primary tumor and all nodal areas were
irradiated to 50Gy in 25 fractions, 5 fractions a week, over
a period of 5 weeks, immediately followed by a boost of
16Gy in 8 fractions to all involved areas, including the
primary tumor (total dose 66Gy). All patients received
2 or 3 times concurrent intra-arterial DOC (40mg/mm2)
and CDGP (80mg/mm2) infusion every 4 weeks as was
previously reported by Kobayashi et al. [5].

Anticancer drugs were partially delivered to the regional
neck area in patients with bulky nodal diseases confirmed
to have multiple feeding arteries. The dose of drug for
each feeder of bulky nodal diseases was determined by CT
angiography (CTA). When the number of feeding arteries
was more than 4 or the feeding artery was not identified
by microcatheter, an arterial redistribution technique was
used. Unnecessary branches of the ECA were embolized
with microcoils (Trufil Pushable coil, Codman, Raynham,
MA, USA, and Tornade Embolization Microcoil, Cook,
Bloomington, IN, USA) via microcatheter. The procedure
was performed within the extent of the ECA. Drug infusion,
procedure was performed in the radiology suite by inter-
ventional radiologists. This treatment has been approved by
the appropriate ethical committees of Hirosaki University
Hospital, Hirosaki, Japan.

2.3. Follow-Up after Treatment. Routine follow-up included
monthly clinical examination in the first year and bimonthly
examination up to 3 years. Clinical examination was contin-
ued every 3 or 4 months up to 5 years. Routine CT including
oral, cervical, and lung was performed once every 6 months
during the first 3 years after treatment and subsequently once
a year or when clinically indicated.

2.4. Statistical Methods. Difference in categorical variables
was analyzed by chi-square test, or if cell counts were less than
5, the Fisher exact test was used. Continuous variables were
compared using Student’s 𝑡-test. The Kaplan-Meier method
was used to estimate the overall survival rate and the log-
rank test was used to compare the overall survival between
the 2 groups. The analyses were performed using the SPSS.
Statistical significance is claimed for two-sided 𝑃 value of less
than 0.05.
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Table 3: Comparison of surgery and SSIACRT group.

Surgery group (%)
(𝑛 = 141)

SSIACRT (%)
(𝑛 = 31) Chi-square test

Age
Mean ± SD

64.7 ± 12.3 62.1 ± 11.9

N.S. (𝑃 = 0.13)
Sex

Male 92 (65.2) 23 (74.2) N.S. (𝑃 = 0.31)
Female 49 (34.8) 8 (25.8)

T
T2 39 (27.7) 3 (9.7)

N.S. (𝑃 = 0.09)T3 32 (22.7) 7 (22.6)
T4 70 (49.6) 21 (67.7)

N
0 54 (38.3) 7 (22.5)

N.S. (𝑃 = 0.06)
1 32 (22.7) 8 (25.8)
2a 1 (0.7) 2 (6.5)
2b 44 (31.2) 7 (22.6)
2c 10 (7.1) 7 (22.6)

Site
Tongue 41 (29.1) 11 (35.5)

N.S. (𝑃 = 0.24)
Floor of mouth 23 (16.3) 5 (16.1)
Upper gum 18 (12.8) 8 (25.8)
Lower gum 45 (31.9) 5 (16.1)
Buccal mucosa 14 (9.9) 2 (6.5)

SSIACRT: superselective intra-arterial chemoradiotherapy.
Number in the parenthesis means percentages.

Table 4: Comparison of DM rate.

Surgery SSIACRT Statistics
DM (−) 117 (83.0) 25 (80.6) N.S.
DM (+) 24 (17.0) 6 (19.4)
Number in the parenthesis means percentages.

3. Results

3.1. Rate of DM. DM was detected clinically in 24 out of 141
patients (17.0%) treated surgically and in 6 out of 31 patients
(19.4%) treated with SSIACRT. All DM were revealed by
follow-up CT. There was no significant difference in the rate
of DM between surgical and SSIACRT groups (Table 4). The
age at diagnosis of the primary tumor ranged from 40 to 80
years (median 63.3 years) in surgical group and from 44 to
79 years (median 63.6 years) in SSIACRT group. The average
months from initial diagnosis toDMwas 11.7 (1 to 35months)
in surgical group and 10.2 (1 to 28months) in SSIACRTgroup.
Eighty-three percent of the patients treated with SSIACRT
and 92% treated surgically developed DM within 24 months.

3.2. Primary Site and DM. In surgical group, the sites of
primary tumor were tongue in 11 patients, floor of the mouth
in 2 patients, lower gum in 9 patients, upper gum and buccal
mucosa in 1 patient, respectively. However, in SSIACRT

group, the sites were tongue in 3 patients and floor of the
mouth, upper gum, and lower gum in 1 patient, respectively.
The DM rates of each primary site in surgical and SSIACRT
group are 26.8 and 27.2% in tongue, 8.7 and 20% in floor of
the mouth, 5.6 and 12.5% in upper gum, 20% for both groups
in lower gum, and 7.1 and 0% in buccal mucosa, respectively
(Table 5).

3.3. The Organ of DM. The organs of DM in surgical group
were lung in 17 patients, bone in 3 patients, lung and bone in
2 patients, lung and liver in 1 patient, and skin in 1 patient.
The organs of DM in SSIACRT group were lung in 4 patients,
lung and liver in 1 patient, and cavernous sinus in 1 patient
(Table 6).

3.4. Relationship between Variables and DM. Correlation
between clinical characteristics and DM is shown in
Table 7 in each group. Comparison of each patient with
DM and without DM revealed no differences in age, T
classification, N classification, and treatment effect. Patients
with neck recurrence developed DM significantly in both
groups (Table 7).

3.5. Comparison of Survival Rate with and without DM.
According to Kaplan-Meier method, the 5-year overall sur-
vival rate for patients in surgical group with and without DM
were 0% and 66.1%, respectively, with a significant difference
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Table 5: Primary site and DM.

Site Surgery SSIACRT
Number Number of DM (%) Number Number of DM (%)

Tongue 41 11 (26.8) 11 3 (27.2)
Floor of the mouth 23 2 (8.7) 5 1 (20)
Upper gum 18 1 (5.6) 8 1 (12.5)
Lower gum 45 9 (20.0) 5 1 (20)
Buccal mucosa 14 1 (7.1) 2 0
Total 141 24 (17.0) 31 6 (19.4)
Number in the parenthesis means percentages.

Table 6: The organs of DM.

The organ Surgery group SSIACRT
Lung 17 (70.8) 4 (66.6)
Bone 3 (12.5) 0
Lung + bone 2 (8.3) 0
Lung + liver 1 (4.2) 1 (16.7)
Skin 1 (4.2) 0
cavernous sinus 0 1 (16.7)
Total 24 6
Number in the parenthesis means percentages.
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Figure 1: Overall survival rates of surgery group. 5-year overall
survival rate of patients with and without DM were 0% and 66.1%,
respectively. There is a significant difference between the 2 groups
(log-rank test).

(Figure 1). On the other hand, the 5-year overall survival rate
in SSIACRT group with and without DM were 0% and 100%,
respectively, with a significant difference (Figure 2).

3.6. Comparison of Survival Rate between Surgical and SSI-
ACRT Groups. Five-year overall survival rates of surgery and
SSIACRT groupwere 57.6% and 76.9%, with amedian follow-
up duration of 31 months and 39 months, respectively. There
is a significant difference between the 2 groups (log-rank test)
(Figure 3).

4. Discussion

Surgical treatment and chemoradiotherapy are the 2 major
treatments for advanced oral cancer.NCCNguidelines in 2011
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Figure 2: Overall survival rates of SSIACRT group. 5-year overall
survival rate of patients with and without DM were 0% and 100%,
respectively. There is a significant difference between the 2 groups
(log-rank test).
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Figure 3: Comparison of 5-year overall survival rate between
surgery and SSIACRT group. 5-year overall survival rates of surgery
and SSIACRT group were 57.6% and 76.9% with a significant
difference between the 2 groups (log-rank test).

recommended surgical treatment for all stages of oral cancer
except T4b. Surgical treatment for oral cancer using various
reconstructive techniques were thought to be functionally
established to avoid the risk of severe xerostomia, taste
disorder, and osteoradionecrosis that might develop after
chemoradiation therapy [6]. However, wide surgical resec-
tions were required to secure a clear surgical margin during
the primary operation, which often resulted in postoperative
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Table 7: Relationship between variables and DM.

Variables SSIACRT Surgery
DM (−) DM (+) Statistics DM (−) DM (+) Statistics

Age 61.8 63.3 N.S. 65.5 63.6 N.S.

T classification 1, 2 3 0 N.S. 33 6 N.S.
3, 4 22 6 84 18

N classification
0 5 2

N.S.
50 4

N.S.1 7 1 24 8
2 13 3 43 12

Occurrence of primary recurrence∗ (+) 2 1 N.S. 24 9 N.S.
(−) 23 5 93 15

Occurrence of neck recurrence∗ (+) 2 4
𝑃 < 0.01

8 7
𝑃 < 0.01

(−) 23 2 131 14

Treatment effect PR 3 1 N.S.
CR 22 5

∗Persistent tumor was considered to be a recurrence.
Difference in Age category was analyzed by Student’s 𝑡-test and others difference in the categorical. Othere datas were analyzed by chi-square test.

loss of organ function especially for advanced oral cancer.
Robbins reported that superselective intra-arterial infusion
of cisplatin with concomitant radiotherapy (RADPLAT) had
a high complete response rate (90.5%) at the primary site,
while for the regional region it was 70.7%. However, the
5-year disease-free and overall survival rates for patients
suffering from the disease were 53.6% and 38.8%, respectively
[2]. These poor outcomes are considered to be unacceptable
regardless of the good response at the primary site. Although
local and regional control of head and neck cancer has
improved, DM has become an increasingly common cause
of death [7]. DM was the most common mode of recurrence
among patients with advanced head and neck carcinoma
treated with RADPLAT [3]. DM after superselective intra-
arterial chemoradiotherapy (SSIACRT) is considered to be
more frequent in head and neck cancer; however, it remains
unclear whether the rate of DM after SSIACRT is higher than
that of other radical managements.

The rates of DM after intra-arterial chemoradiotherapy
were reported to be around 6∼26.6% [3, 4, 8–10]. On the
other hand, the rates after intravenous chemoradiother-
apy were around 16∼26.6% [10–12]. Recently, Rasch et al.
reported a multicenter randomized phase 3 trial of 239
patients with advanced head and neck cancer inThe Nether-
lands where they concluded that treatment effect of intra-
arterial chemoradiotherapy was not superior to intravenous
chemoradiotherapy and the rates of DM in both treatments
were the same, which was 26.6% [10]. Since the rate of
DM after surgical management was reported to be around
17∼36.7%, the rate of DM seemed to be the same between
SSIACRT and other radical treatments [7, 13–17].

One of the reasons the rate of DM was considered to be
higher in SSIACRT was because most of the cases enrolled in
this treatment were in advanced stages. Advanced oral cancer
has a higher tendency for DM no matter what the treatment
methods were. Therefore, a higher rate of DM is not only
restricted to SSIACRT. In this study the rate of DMwas 19.4%
in SSIACRT group, which was similar to the reports above.

The rate of DM in surgical group was 17%; therefore, there is
no statistical difference between them.

Patients who were treated by SSIACRT developed DM
during treatment period in lung and cavernous sinus, respec-
tively. In general, anticancer drugs would flow systemically
when infused intra-arterially, but the rate of DM has not
improved. The severe hematologic toxicity which we previ-
ously reported revealed that there was systemic drug distri-
bution in SSIACRT [5]. The high DM rate might be due to
the concentration of anticancer drug circulated systemically,
which due to dilution is insufficient to control the growth of
cancer cells in the site of DM. This suggests that intravenous
and intra-arterial infusion of anticancer drug with radiation
may not be effective for the prevention of DM. As for
RADPLAT, systemic distribution of CDDP has been neutral-
ized by sodium thiosulfate during the cisplatin infusion. An
intergroup phase 3 comparison of standard radiation therapy
and concurrent intravenous chemoradiotherapy (CRT) for
advanced head and neck cancer revealed that concurrent
CRT was more effective than radiation for survival rate,
but there was no significant difference in the percentage
of DM [11]. Furthermore postoperative chemoradiotherapy
improved progression-free survival rate, overall survival rate,
and local and regional control more than radiation alone, but
there was no significant difference in the percentage of DM
as well [16, 17].

In the meantime, docetaxel (DOC), cisplatin (CDDP),
and 5-fluorouracil (TPF)-based induction chemotherapy fol-
lowed by hyperfractionated radiotherapy reduced the inci-
dence of DM (10%) but increased the local-regional failures
(30%) which continued to be the major impediment to cure
in this regimen [18]. If induction chemotherapy reduces the
rate of DM significantly, chemotherapy prior to SSIACRT
will be effective to prevent DM. However the selection of
anticancer analogues would be difficult because although
TPF is a promising regimen for induction chemotherapy, TPF
resembles the anticancer drugs we use in our protocol (P =
CDGP, T = DOC). It remains a question mark whether the
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same good results could be obtained in SSIACRT after TPF
induction chemotherapy. There has been no solution found
and therefore further research is needed.

DM occurred in not only intra-arterial chemotherapy but
also CRT and surgical management. Therefore, the control
of DM is important to improve the outcomes of patients
with advanced oral cancer. Survival in advanced oral cancer
depends on the control of DM from the fact that all patients
with DM died eventually and patients without DM survived
in each group of this study. Five year overall survival rate
of patients without DM treated with SSIACRT is 100%. It is
important to identify the risk factors of DM and effort should
be done for prevention of DM.

Histological criteria such as extracapsular spread (ECS)
and multiple positive nodes were found to be related to the
increment of the incidence of DM [7, 19]. In this study,
ECS was unknown in positive nodes because pathological
examination was not performed.The location of the primary
tumor, T stage, N stage, primary recurrence, and treatment
results have not resulted in the development of DM.

There was no significant difference between the 2 groups
where 𝑃 value was 0.06 for N-stage, the most important risk
factor for poor prognosis. The rate of DM was the same;
nevertheless, more cases of N2c in SSIACRT group indicated
that SSIACRT is not inferior to surgical treatment.

Due to limited cases, the rate of DM in the floor of
mouth and the maxilla was higher than those of surgical
group. There was only 1 singular case for floor of mouth
and maxilla, respectively. In particular, the patient with oral
floor carcinoma was in advanced stage which was diagnosed
as T4bN2cM0. In general, treatment results of oral floor
cases were acceptable and similar to the other site which
was showed in previous report [5]. Locoregional disease
control seems to be related to DM; however, other than neck
recurrence there is no significant difference in between in
this study. Nevertheless, the increment of successful locore-
gional control rate, overall survival rate decreases due to
the development of DM. Locoregional control in SSIACRT
is acceptable; therefore, prevention of DM is more crucial
[5]. Only neck recurrence affected the development of DM
significantly in both radical treatments. The rate of neck
recurrence in SSIACRT group seemed to be more often than
surgical group. However, there was no significant difference
between the 2 groups. Patients with neck recurrence will be
treated by neck dissection because neck dissection was not
performed as initial treatment in SSIACRT group. From this
study, effort to reduce neck recurrence is important for the
prevention of DM but at present it is difficult to overcome
these problems.

Lung is the organ with the most frequent DM rates after
radical treatment for advanced oral cancer. Metastatic lung
cancer could be treated radically by radiotherapy. Stereotactic
body radiation therapy (SBRT) offers a high local control
rate withminimal toxicities in early-stage non-small-cell lung
cancer (NSCLC). A local control rate of Stage 1 NSCLC after
SBRT is approximately 90% [20, 21]. Patient with oligometas-
tases, a small number of metastatic lesions limited to an
organ, has been considered a candidate for curative treatment
recently because long term survival can be expected. Since the

effectiveness of SBRT for primary lung cancer was reported
[22], awareness of SBRT as a curative treatment formetastatic
lung tumor has been growing. Norihisa et al. described the
eligibility criteria of SBRT for oligometastatic lung tumor
as follows: (1) one or 2 pulmonary metastases, (2) tumor
diameter ≤ 4 cm, (3) locally controlled primary tumor, and
(4) no other metastatic sites. In their report, the overall
survival rate of the patients with oligometastatic lung cancer
treated with SBRT including head and neck cancer at 2 years
was 84.3% [23]. From these reports, SBRTwill be effective for
lung metastasis without other DM and local recurrence after
SSIACRT. In order to improve prognosis, it is important to
detect DM in early stage as oligometastasis because there is a
possibility to perform a curative treatment for DM. As most
DM occurred within 24 months, regular CT examination
would be effective to detect DM.

In conclusion, same DM rate was observed between
SSIACRT and surgical groups in our study and high DM rate
is not restricted only to SSIACRT. Further effort to reduce the
risk of DM is needed. In our opinion, induction chemother-
apy prior to SSIACRTmay be crucial.This study revealed that
SSIACRT is superior to radical surgical management and we
concluded that SSIACRT is an ideal treatment for advanced
oral cancer.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] K. T. Robbins, A.M. Storniolo, C. Kerber, S. Seagren, A. Berson,
and S. B. Howell, “Rapid superselective high-dose cisplatin
infusion for advanced head and neck malignancies,” Head and
Neck, vol. 14, no. 5, pp. 364–371, 1992.

[2] K. T. Robbins, “The evolving role of combinedmodality therapy
in head and neck cancer,” Archives of Otolaryngology: Head and
Neck Surgery, vol. 126, no. 3, pp. 265–269, 2000.

[3] I. Doweck, K. Thomas Robbins, and F. Vieira, “Analysis of risk
factors predictive of distant failure after targeted chemoradia-
tion for advanced head and neck cancer,” Archives of Otolaryn-
gology: Head and Neck Surgery, vol. 127, no. 11, pp. 1315–1318,
2001.

[4] K. Thomas Rabbins, F. S. H. Wong, P. Kiiinnr et al., “Efficacy of
targeted chemoradiation and planned selective neck dissection
to control bulky nodal disease in advanced head and neck
cancer,”Archives of Otolaryngology: Head and Neck Surgery, vol.
125, no. 6, pp. 670–675, 1999.

[5] W. Kobayashi, B. G. Teh, H. Sakaki et al., “Superselective
intra-arterial chemoradiotherapy with docetaxel-nedaplatin for
advanced oral cancer,” Oral Oncology, vol. 46, no. 12, pp. 860–
863, 2010.

[6] D. M. Brizel and R. Esclamado, “Concurrent chemoradiother-
apy for locally advanced, nonmetastatic, squamous carcinoma
of the head and neck: consensus, controversy, and conundrum,”
Journal of Clinical Oncology, vol. 24, no. 17, pp. 2612–2617, 2006.

[7] B. Vikram, E. W. Strong, J. P. Shah, and R. Spiro, “Failure at
the primary site followingmultimodality treatment in advanced



Journal of Oral Oncology 7

head and neck cancer,”Head and Neck Surgery, vol. 6, no. 3, pp.
720–723, 1984.

[8] N. Fuwa, T. Kodaira, K. Furutani et al., “Intra-arterial chemora-
diotherapy for locally advanced oral cavity cancer: analysis of
therapeutic results in 134 cases,” British Journal of Cancer, vol.
98, no. 6, pp. 1039–1045, 2008.

[9] M. Uehara, T. Shiraishi, T. Tobita, M. Nonaka, and I. Asahina,
“Antitumor effects on primary tumor and metastatic lymph
nodes by superselective intra-arterial concurrent chemoradio-
therapy for oral cancer,” Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology and Endodontology, vol. 110, no. 2, pp.
172–177, 2010.

[10] C. R. N. Rasch, M. Hauptmann, J. Schornagel et al., “Intra-
arterial versus intravenous chemoradiation for advanced head
and neck cancer: results of a randomized phase 3 trial,” Cancer,
vol. 9, no. 15, pp. 2159–2165, 2010.

[11] D. J. Adelstein, Y. Li, G. L. Adams et al., “An intergroup
phase III comparison of standard radiation therapy and two
schedules of concurrent chemoradiotherapy in patients with
unresectable squamous cell head and neck cancer,” Journal of
Clinical Oncology, vol. 21, no. 1, pp. 92–98, 2003.

[12] A. D. Rapidis, M. Trichas, E. Stavrinidis et al., “Induc-
tion chemotherapy followed by concurrent chemoradiation in
advanced squamous cell carcinoma of the head and neck: final
results from a phase II study with docetaxel, cisplatin and 5-
fluorouracil with a four-year follow-up,” Oral Oncology, vol. 42,
no. 7, pp. 675–684, 2006.

[13] J. Brouwer, A. Senft, R. De Bree et al., “Screening for distant
metastases in patients with head and neck cancer: is there a
role for18FDG-PET?”Oral Oncology, vol. 42, no. 3, pp. 275–280,
2006.

[14] R. de Bree, E. E. Deurloo, G. B. Snow, and C. R. Leemans,
“Screening for distantmetastases in patients with head and neck
cancer,” Laryngoscope, vol. 110, no. 3, pp. 397–401, 2000.

[15] S. Shingaki, I. Suzuki, T. Kobayashi, and T. Nakajima, “Predict-
ing factors for distant metastases in head and neck carcinomas:
an analysis of 103 patients with locoregional control,” Journal of
Oral and Maxillofacial Surgery, vol. 54, no. 7, pp. 853–857, 1996.

[16] J. Bernier, C. Domenge, M. Ozsahin et al., “Postoperative
irradiation with or without concomitant chemotherapy for
locally advanced head and neck cancer,” The New England
Journal of Medicine, vol. 350, no. 19, pp. 1945–1952, 2004.

[17] J. S. Cooper, T. F. Pajak, A. A. Forastiere et al., “Postopera-
tive concurrent radiotherapy and chemotherapy for high-risk
squamous-cell carcinoma of the head and neck,” The New
England Journal of Medicine, vol. 350, no. 19, pp. 1937–2019,
2004.

[18] R. Haddad, A. D. Colevas, R. Tishler et al., “Docetaxel, cisplatin,
and 5-fluorouracil-based induction chemotherapy in patients
with locally advanced squamous cell carcinoma of the head and
neck: the Dana Farber Cancer Institute experience,”Cancer, vol.
97, no. 2, pp. 412–418, 2003.

[19] W. Nishijima, S. Takooda, N. Tokita, S. Takayama, and M.
Sakura, “Analyses of distant metastases in squamous cell car-
cinoma of the head and neck and lesions above the clavicle at
autopsy,” Archives of Otolaryngology: Head and Neck Surgery,
vol. 119, no. 1, pp. 65–68, 1993.

[20] J. Wulf, U. Haedinger, U. Oppitz, W. Thiele, G. Mueller, and
M. Flentje, “Stereotactic radiotherapy for primary lung cancer
and pulmonary metastases: a noninvasive treatment approach
in medically inoperable patients,” International Journal of Radi-
ation Oncology Biology Physics, vol. 60, no. 1, pp. 186–196, 2004.

[21] Y. Nagata, K. Takayama, Y. Matsuo et al., “Clinical outcomes of
a phase I/II study of 48 Gy of stereotactic body radiotherapy in
4 fractions for primary lung cancer using a stereotactic body
frame,” International Journal of Radiation Oncology Biology
Physics, vol. 63, no. 5, pp. 1427–1431, 2005.

[22] Y. Nagata, Y. Negoro, T. Aoki et al., “Clinical outcomes of
3D conformal hypofractionated single high-dose radiotherapy
for one or two lung tumors using a stereotactic body frame,”
International Journal of Radiation Oncology Biology Physics, vol.
52, no. 4, pp. 1041–1046, 2002.

[23] Y. Norihisa, Y. Nagata, K. Takayama et al., “Stereotactic body
radiotherapy for oligometastatic lung tumors,” International
Journal of Radiation Oncology Biology Physics, vol. 72, no. 2, pp.
398–403, 2008.



Submit your manuscripts at
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oral Oncology
Journal of

Dentistry
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

International Journal of

Biomaterials

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Case Reports in 
Dentistry

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oral Implants
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Anesthesiology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Radiology 
Research and Practice

Environmental and 
Public Health

Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Dental Surgery
Journal of

Drug Delivery
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oral Diseases
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Scientifica
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Pain
Research and Treatment
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Preventive Medicine
Advances in

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Orthopedics
Advances in


