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a b s t r a c t 

Most patients with head and neck cancers struggle with their treatment, particularly those 

with recurrent cancer. However, there is no consensus on effective treatments for recurrent 

head and neck cancer. Recurrent cases are often challenging to treat because performing 

both reirradiation and surgical intervention can occasionally be difficult. 

This report describes the effective cisplatin intra-arterial chemotherapy with oral S-1 

for a recurrent case of maxillary gingival cancer (rT4bN1M0, rStage Ⅳ B). The patient who 

had undergone chemoradiotherapy 13 years ago and achieved complete response (CR) was 

referred to us due to recurrence. His recurrent lesions were located on the left maxillary 

bone, and a metastatic cervical lymph node was detected. We approached the feeder of the 

locoregional recurrence site using Seldinger’s technique and repeated the cisplatin intra- 

arterial chemotherapy 5 times. As a result, we achieved a complete response, including t he 

regional metastatic lymph node, without radiation or surgery. Notably, although we infused 

the anticancer drug into the feeder of the locoregional metastatic area, we noticed its ef- 

fect on the metastatic cervical lymph node. Initially, neck dissection following intra-arterial 

chemotherapy had been planned; however, owing to the high effectiveness of the treatment, 

the subsequent surgery was deemed unnecessary. No evidence of recurrence has been ob- 

served during the 2.5-year follow-up period. In the future, intra-arterial chemotherapy can 
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be an alternative option for patients with recurrent head and neck cancers, and our result 

seems to be enough to indicate that possibility. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Recently, an increasing number of young people have been
diagnosed with head and neck cancer, and 40% of patients
are reportedly experiencing recurrence [ 1 ]. Conventionally,
surgery is the first choice for the treatment of recurrent head
and neck cancer. However, it is occasionally considered un-
feasible due to the patient’s condition or from the functional
standpoint; such cases often require a stern determination in
choosing the treatment strategy [ 1 ]. Furthermore, reirradia-
tion after salvage surgery reportedly does not improve over-
all survival despite the higher toxicities (e.g. osteoradionecro-
sis, fistulas, and major vessel necrosis or rupture), although
it enhances locoregional control and disease-free survival [ 2 ].
In addition, chemoradiotherapy can cause systemic toxicity,
leading to the damage of other organs. The new treatment
with immune checkpoint inhibitors (ICIs) is effective for the
limited case, although these can be expected a high rate of
sustained response [ 3 ]. Thus, while exploring an alternative
strategy for recurrent head and neck cancer, we experienced a
case of recurrent maxillary gingival cancer wherein complete
response (CR) was achieved without radiation or surgery. The
patient required only trans-arterial cisplatin infusion with
oral S-1 administration to obtain this outcome. Herein, we de-
scribe our strategy emphasizing trans-arterial infusion and
discuss probable factors contributing to the favorable result. 

Case 

A 76-year-old man with recurrent maxillary gingival cancer
was referred to our department for intra-arterial chemother-
apy. He had undergone chemoradiotherapy 13 years ago at our
institution. At that time, the patient received chemoradiother-
apy, which included 4 intravenous cisplatin infusions. The to-
tal amount of cisplatin administered in 4 infusions was 140
mg, and the total dose of conventional X-ray therapy was 40
Gy. Furthermore, he had taken oral S-1 concurrently. In addi-
tion, a super-selective trans-arterial infusion was performed
with 50mg of cisplatin. As a result, he achieved CR without
any surgery, although neck dissection was initially considered.
After the treatment, he was followed up regularly until he no-
ticed his cervical lymph nodes were swelling 13 years later. 

The recurrence was subsequently visualized via computed
tomography (CT), magnetic resonance imaging (MRI), and 2-
deoxy-2-[18 F] fluoro glucose positron emission tomography-
computed tomography (FDG-PET/CT). These imaging inspec-
tions revealed that the left submandibular node was swollen
(16 × 11 mm); therefore, metastasis was diagnosed ( Fig. 1 A, B).
In addition, a recurrent lesion on the left maxillary bone was
suspected ( Figs. 1 C, and D). A biopsy of the recurrent lesion
confirmed that it was poorly differentiated squamous cell car-
cinoma, matching the pathology of the primary site treated 13
years ago (rT4bN1M0, rStage Ⅳ B). The biopsy showed no evi-
dence of perineural invasion and angiolymphatic invasion. 

We planned intra-arterial infusion of cisplatin to
the recurrent lesion with the concurrent intake of S-
1(tegafur/gimeracil/oteracil potassium). Neck dissection
was also scheduled after intra-arterial infusion chemother-
apy completion to control the metastatic cervical lymph
node. 

We approached the target vessel via a femoral artery us-
ing Seldinger’s technique in all 5 treatments. Simultaneously,
an appropriate amount of sodium thiosulfate was adminis-
tered intravenously for neutralization. Furthermore, we in-
fused an appropriate amount of heparin intravenously be-
fore advancing the guidewire and catheter over a left com-
mon carotid artery to avoid thromboembolic complications.
After catheterization, we confirmed the feeding area and per-
fusion on the tumor using digital subtraction angiography
(DSA) and angiographic CT (CTA) before infusing cisplatin
( Fig. 2 ). This procedure for the recurrent lesion was conducted
5 times in 3 to 4-week intervals. The lesion was supplied en-
tirely or near entirely by the ipsilateral maxillary artery, in-
cluding the accessory meningeal artery, and a total dose of
infused cisplatin was approximately 635 mg in 5 treatments.
Although we attempted a super-selective infusion to the ac-
cessory meningeal artery during the second treatment, we
had to change the plan due to the emergence of tinnitus af-
ter infusing 15 mg of cisplatin. In the present case, the acces-
sory meningeal artery diverged from the middle meningeal
artery, which may have caused a small amount of cisplatin
infusion to flow to the middle meningeal artery through back-
flow and causing tinnitus. As another possibility, we wedged
the catheter at the vessel, and the narrow diameter may have
contributed to the onset of tinnitus in the patient. Although
we could not determine the cause, we confirmed that the
patient’s tinnitus disappeared spontaneously after discontin-
uing the injection. As a result, all remaining cisplatin was
administered to the ipsilateral maxillary artery. The dose of
S-1 was 100 mg per day, and its administration was initi-
ated 9 days before the first round of intra-arterial chemother-
apy and continued until approximately 7 weeks after its
completion. 

The follow-up CT of the second intra-arterial chemother-
apy revealed the diminution of metastatic left submandibular
node concurrently with the reduction of recurrent tumor vol-
ume, although cisplatin was administered directly to only the
recurrent lesion. The lymph node was decreased from 16 × 11
mm to 4 × 3 mm ( Fig. 3 A). Furthermore, the uptake on both lo-
coregional lesions and the lymph node disappeared on FDG-
PT/CT around the same time ( Figs. 3 C and D). The follow-up
was scheduled 4 weeks after all scheduled treatments were
completed, and further therapy efficacy in the recurrent le-
sion and lymph node was conducted using CT ( Figs. 3 E and
F), MRI, FDG-PET/CT, and ultrasound. The lymph node was de-
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Fig. 1 – CE-CT (A and C) and FDG-PET/CT (B and D) reveal the locoregional recurrence (red circle) and a cervical lymph node 
metastasis (red arrow). 

Fig. 2 – Those images are obtained during the first treatment of intra-arterial cisplatin infusion. The image of DSA (A) 
showed a tumor staining through the left maxillary artery (red circle), and the images of CTA on recurrent area (red circle) 
and a metastatic lymph node (red arrow), respectively (B and C). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

creased in size and scarred ( Fig. 3 E). Consequently, the patient
was obtaining CR and could avoid following the planned neck
dissection. No serious adverse events were associated with
this method throughout the treatment period. Afterward, the
patient underwent regular follow-ups and was monitored ev-
ery month for recurrence in the first year and every 3 months
since the second year. No evidence of recurrence has been
identified in the two-and-a-half-year follow-up period until
now ( Figs. 3 E-H). 

Pre-treatment biopsy specimens of recurrent tumors were
examined for CD8 (dilution 1:100, C8/144B; Dako, Denmark),
CD11c (dilution 1:800, 2F1C10; proteintech, USA), PD-L1 (dilu-
tion 1:100 SP142; Ventana, USA), HLA-1 (dilution 1:2000, EMR8-
5; Hokudo, Japan), Calretculin (dilution 1:1000, ab92516; ab-
cam, UK), and HMGB1 antibody (dilution 1:1000, ab18256; ab-
cam, UK) are shown in Fig. 4 . Infiltration of peritumoral cells
positive for CD8, a marker for cytotoxic T cells, and CD11c,
a marker for dendritic cells, was observed ( Figs. 4 A and B).
In addition, higher expression of HLA class 1, which is in-
volved in antigen-presenting ability, and PD-L1, associated
with immune checkpoint, were observed on the tumor surface
( Figs. 4 C and D). Furthermore, intracellular expression of Cal-
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Fig. 3 – A-D Those are the images of CECT (A and B) and FDG-PET/CT (C and D) obtained around 2 weeks after the second 

treatment. 
Fig. 3 E-H Those are the CECT images after the treatment; (E) and (F) are around 3 months after, and (G) and (H) are around 2 
years and 3 months after the trans-arterial cisplatin infusion was completed. There is no evidence of recurrence in both 

images. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

reticulin and HMGB1, known to be expressed upon immuno-
genic cell death, was observed ( Figs. 4 E and F). 

Discussion 

Recently, the number of people diagnosed with head and neck
cancer has increased, including the younger generation, and
nearly 40% patients after definitive treatment will experience
a recurrence [ 1 ]. Recurrent cancer is a significant contributor
to cancer-related mortality. The cases deemed operable are
considered salvage surgery; however, curative-intent surgery
for recurrent head and neck cancer is not always feasible and
carries a high risk of postoperative morbidity and mortality
[ 2 ]. In our current case, due to the site of the lesion around the
maxillary sinus, there were further challenges in considering
the invasiveness of the operation and the significant reduction
in the patient’s quality of life in determining the treatment
strategy. Furthermore, reirradiation for recurrent lesions also
has risks for late toxicities. 

Other than surgery or radiation, various alternative ther-
apies, including anticancer drugs, molecular-targeted drugs,
PD-1-inhibiting antibodies, and so forth, were explored for re-
current head and neck cancers worldwide [ 2 ,4 ]. However, the
standard treatment for these is yet to be established. 

We could achieve CR by trans-arterial infusion of cisplatin
with concurrent oral S-1, which allowed the patient to avoid
the neck dissection initially planned. It is noted that radio-
therapy was absent throughout the treatment for recurrence.
To the best of our knowledge, this is the first report describ-
ing the efficacy of intra-arterial infusion of cisplatin with head
and neck cancer patients for metastatic cervical lymph nodes
without the need for surgical operation or radiotherapy. 

Our successful outcome can be related to the possibility
of the efficacy of cisplatin for lymph node metastasis, which
had been achieved without selective administration. Herein,
we observed a reduction in metastatic lymph nodes, even
though we did not directly infuse cisplatin into feeders and
CTA during the treatment revealed the absence of contrast
agent staining. Although the mechanism is not yet clear, some
reports suggest that cisplatin infused into the primary tumor
through the intra-arterial route also impacts the lymph nodes
[ 5 ]. The speculation arises from the idea that cisplatin injected
into the primary site, could potentially pass into the lymph
nodes via lymphatic flow [ 6 ,7 ]. A previous report on intra-
arterial cisplatin infusion in tongue cancer found significant
differences in platinum concentration between sentinel and
nonsentinel lymph nodes in 5 cases involving sentinel node
biopsy and elective neck dissection. These 5 cases were all in-
jected cisplatin only to the primary site [ 6 ]. Moreover, the de-
velopment of lymph node metastases is said to be caused by
entering the cells into the surrounding tissues and lymphatic
network from the primary tumor [ 8 ]. Considering this perspec-
tive, the site of lymph node metastasis existing on the same
side may have been advantageous, assuming the network was
between the primary site and the lymph node metastasis and
the drug was delivered to surrounding tissues, including the
lymph node. 

Furthermore, Sakashita et al. compared the effectiveness
of RADPLAT with and without the infusion to cervical lymph
nodes in their study of 65 patients with head and neck cancer,
and their results revealed no significant difference in 5-year-
nodal control rates between the 2 groups [ 9 ]. This may con-
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Fig. 4 – Images of immunostaining for several antibodies. CD8-positive cells infiltrate around the tumor cells (A; red arrow); 
CD11c-positive dendritic cells aggregate and localize around the tumor (B; red arrow). Higher expression of PD-L1 and HLA 

class 1 on the surface of the tumor cells (C and D). Calreticulin staining in the cytoplasm of the tumor cells (E). HMGB1 
staining in the nucleus of the tumor cells (F). Horizontal bars represent 100 μm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

firm our hypothesis that cisplatin passes through the lymph
nodes via lymphatic flow and enable us to interpret that we
only have to administer cisplatin to the primary sites, even in
cases of lymph node metastases. 

In our case, a biopsy of the recurrent tumor was obtained
and immunostaining was used to examine factors related to
tumor immunity, which were shown to be highly expressed
( Fig. 4 ). One possible explanation for the favorable results of
intra-arterial administration of CDDP is that CDDP induces
immunogenic cell death (ICD) of the tumor, which may gen-
erate the so-called abscopal effect [ 10 ] and could suppress
adjacent untreated regional lymph node metastases. ICD has
also been reported to be induced by CDDP [ 11 ], suggesting that
tumor-specific antigens released from tumors and danger sig-
nals such as calreticulin and HMGB1 activate dendritic cells
and macrophages, which in turn activate cytotoxic T cells that
recognize the tumor-specific antigens. The activated cytotoxic
T cells recognizing the tumor-specific neoantigens may attack
the tumor cells [ 12 ]. 

As another factor, we should consider the effectiveness of
S-1. Patients with squamous cell carcinoma of the head and
neck (SCCHN) are often administered S-1 as concurrent ther-
apy with radiation, and so forth in Japan. Matsuki et al. re-
ported administering S-1 to patients waiting for operations
to suppress tumor growth and achieve a high nongrowth rate
of primary lesions and lymph node metastases [ 13 ], although
doubts regarding the effectiveness of S-1 have been preva-
lent to date [ 14 ]. Moreover, a report investigating the effi-
cacy of S-1 and cisplatin as a palliative treatment in recur-
rent or metastatic SCCHN reported that only 4.1% of patients
achieved CR [ 15 ]. Another report describes the combination of
S-1 and cisplatin, which seems feasible; however, it is used

as an induction treatment before definitive local treatment 

 

[ 16 ]. These reports deem the efficacy of the combination of
S-1 and cisplatin limited, and it can be considered insufficient
to achieve a synergistic effect enough to control both the lo-
coregional site and the metastatic lymph node in the present
case. Therefore, it is reasonable to conclude that trans-arterial
chemotherapy significantly contributed to the successful out-
come while acknowledging the current limitation of this sin-
gular case. 

Some favorable conditions may have helped this case, and
similar cases are not commonly expected. However, on the
other hand, the predominant histological subtype of head
and neck cancer is SCC [ 3 ], which is the same as our case.
This implies that our strategy may be adapted not only for
maxillary gingival cancer but also for various primary sites.
So as to validate and substantiate the effectiveness of this
method across a broader spectrum of patients, it is neces-
sary to investigate the method to triage the cases amenable to
trans-arterial chemotherapy without radiotherapy. Although
it seems challenging to accumulate a large number of cases
similar to ours absented radiation or surgery, we may find
some factors amenable to the present strategy by examining
cisplatin sensitivity or prognosis of the patients with the treat-
ments of combination trans-arterial chemotherapy and other
therapies retrospectively. Among them, when specific factors
are revealed, our case brings new option for the treatment of
recurrent head and neck cancer, particularly with lymph node
metastases, having challenges in reirradiation or surgery. 

Conclusion 

Intra-arterial infusion chemotherapy can be a promising strat-
egy for recurrent head and neck cancer, provided it is per-
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formed under suitable conditions. Moreover, it may be effec-
tive for metastatic lymph nodes even without concurrent ra-
diotherapy, which may help avoid invasive surgery or high-
risk reirradiation, although several issues need to be clarified
and standardized for it to be considered a treatment option. 

Patient consent 

We obtained written informed consent from the patient to
publish this case report. 
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