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Regression of advanced maxillary sinus cancer with
orbital invasion by combined chemotherapy and
immunotherapy: A one-year follow-up case report
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Abstract. A case of advanced maxillary cancer undergoing a
combination of chemotherapy and immunotherapy is reported.
The subject a 59-year-old man had a history of nasopharyn-
geal carcinoma treated with concurrent chemoradiotherapy
in 2004. The patient was diagnosed with a right maxillary
sinus carcinoma invading the right orbital fossa (cT4aNOMO,
stage IVA) in 2019. Computed tomography revealed soft tissue
swelling involving the right maxillary sinus, right nasal cavity,
inferior extraconal space of the right eye, right cheek and right
hard palate with extension into the right pterygopalatine fossa.
The patient refused surgery and radiotherapy but accepted
chemotherapy in combination with immunotherapy. A marked
regression of advanced maxillary sinus cancer with orbital
invasion using this regimen was noted in the one-year follow-up
period. A literature review on treatment for advanced maxil-
lary sinus cancer was also conducted and the results revealed
that this combination regimen may play a role in the treatment
of advanced maxillary sinus cancer but further investigation
is required to determine the effect of combination of chemo-
therapy and immunotherapy on advanced maxillary sinus
cancer.

Introduction

Malignant tumors of the maxillary sinus are rare neoplasms
that account for ~3% of head and neck cancers and 0.5% of
all malignant diseases. The annual incidence of maxillary
sinus cancer is 0.5-1 case per 100,000 of the population (1).
Squamous cell carcinoma is the most common histologic
type, accounting for ~70-80% of maxillary sinus cancer (1).
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Most patients with maxillary sinus cancer have no symptoms
in the early stage and, therefore, many of these patients are
diagnosed in the advanced stage of the disease (2). At the time
of diagnosis, 70-80% of maxillary sinus carcinomas present
with local extension and are classified as T3 or T4 using the
American Joint Committee on Cancer staging system (3.4).

Maxillary sinus squamous cell carcinoma is an aggressive
tumor and treatment includes surgery, radiation therapy, or a
combination of both. Nevertheless, for more advanced stages,
both surgery and radiotherapy have their limitations (5).
Locally advanced carcinoma of the maxillary sinus has been
reported to have a poor prognosis (6). Induction chemotherapy
may be effective for locally advanced and technically unresect-
able maxillary sinus cancers resulting in successful surgery in
a significant proportion of patients (6).

Immunotherapy is another possible treatment for maxil-
lary sinus cancer. Immune checkpoint blockade has emerged
as a promising treatment option. Numerous anti-PD-1 and
anti-PD-L1 antibodies are under investigation, and two of
them (nivolumab and pembrolizumab) were approved by the
Food and Drug Administration (FDA) in 2016 for sinonasal
cancers (7). PD-1 and its ligands (PD-L1 and PD-L2) are
mainly involved in the modulation of T-cell activity. Tumors
upregulate PD-L1 to mediate immune tolerance. Blocking the
PD-1 pathway enhances T-cell-mediated tumor cell killing (8).

There have been numerous studies on the use of the combi-
nation of chemotherapy and radiotherapy for maxillary sinus
cancer investigating the effect of the combination of immu-
notherapy and radiotherapy on maxillary sinus cancer (8,9).
However, to date, no study has investigated the combination of
chemotherapy and immunotherapy for maxillary sinus cancer.

The case of a patient with advanced maxillary sinus cancer
who refused surgery and radiotherapy is presented. After
discussion, the patient elected a combination of chemotherapy
and immunotherapy as initial palliative treatment. A marked
regression of the tumor including orbital invasion with stable
condition was noted at the follow-up of one year.

Case report

A 59-year-old man with a history of nasopharyngeal carci-
noma was treated with concurrent chemoradiotherapy
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Figure 1. A suspicious soft tissue mass involving the right maxillary sinus,
right nasal cavity, inferior extraconal space of the right eye, right cheek, and
right hard palate.

Figure 2. A suspicious soft tissue mass involving the right maxillary sinus,
right nasal cavity, right cheek, and right pterygopalatine fossa extension.

in 2004. The patient experienced right maxillary swelling
for several weeks with blurred vision in the right eye
since February 2019. Computed tomography performed
on March 29, 2019 revealed a suspicious soft tissue mass
involving the right maxillary sinus, right nasal cavity, infe-
rior extraconal space of the right eye, right cheek, and right
hard palate with extension into the right pterygopalatine
fossa (Figs. 1 and 2). The patient underwent biopsy through
endoscopic sinus surgery at Chi-Mei Medical Center (Tainan,
Taiwan). Pathology revealed infiltrative sheets of neoplastic
cells featuring a syncytial growth pattern and positive for p40
but negative for CD56, synaptophysin, or chromogranin-A,
consistent with invasive carcinoma with squamous differen-
tiation (Fig. 3). The patient was diagnosed and staged as right

Figure 3. Pathology reveals invasive carcinoma with squamous differentia-
tion (10x40 magnification).

Figure 4. Marked regression of the tumor including right orbital invasion
(January 6, 2020).

maxillary sinus carcinoma with invasion of the right orbital
fossa, cT4aNOMO (stage IVA).

The patient declined surgery and radiotherapy but received
a combination of chemotherapy and immunotherapy as pallia-
tive treatment. Based on his height (169 cm) and weight (68 kg),
the patient received a combination regimen of immunotherapy
(pembrolizumab 200 mg on day 1) and chemotherapy (cisplatin
~120 mg on day 1; fluorouracil ~1,740 mg on days 1-3) from
April 15 to September 30, 2019 for eight cycles. The patient
tolerated treatment well despite experiencing mild dizziness
occasionally. Right maxillary swelling and right eye blurred
vision gradually disappeared. Magnetic resonance imaging
(MRI) performed on January 6, 2020 revealed marked regres-
sion of the tumor including right orbital invasion (Fig. 4).
However, stable enhancing lesions were still present in the
right pterygopalatine fossa, right foramen rotundum and right
medial and lateral pterygoid plates. A residual tumor was
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Table I. Epstein-Barr virus viral load (IU/ml).

2019/5/30  2019/9/5 2019/11/12  2020/2/18  2020/5/12

Not
detected

Not
detected

Not
detected

Not
detected

Not
detected

Figure 5. At the 1-year follow-up, there was still a stable enhancing lesion in
the right pterygopalatine fossa, right foramen rotundum and right medial and
lateral pterygoid plates. A residual tumor was suspected in the enhancing
lesion.

suspected in the enhancing lesions (Fig. 5). The follow-up
of Epstein-Barr virus viral load is presented in Table I. On
the 1-year follow-up visit, the patient was in stable condition.
MRIs were planned for this patient in future follow-ups.

Discussion

The main treatment options for maxillary sinus cancer include
surgery, radiation therapy, and a combination of both. Since
the patient in our case refused surgery and radiotherapy, other
possibilities were discussed with him. The patient decided to
undergo the combination of chemotherapy and immunotherapy
as palliative treatment. There have been limited studies in the
literature on the combination of chemotherapy and immuno-
therapy for advanced maxillary sinus. Thus, it is valuable to
investigate its effects.

Concurrent chemoradiation was not used due to the
patient's history of nasopharyngeal cancer treated with radio-
therapy. Radiation toxicity was considered. According to the
evaluation of the radiation oncologist, blindness of the right
eye from cancer radiotherapy could occur.

Numerous anti-PD-1 and anti-PD-L1 antibodies are under
investigation, and two of them (nivolumab and pembrolizumab)
were approved by the FDA in 2016 for sinonasal cancers (8).

Blocking the PD-1 pathway enhances T cell-mediated killing
of tumor cells (8). The results of the immunohistochemical
analysis of the tumor of the patient revealed that it was posi-
tive for PD-L1 and the tumor proportion score was 10%. It is
known that high PD-L1 expression levels and a high mutational
burden are correlated with higher response rates to PD-1-based
immunotherapies (8). Previous studies have revealed the effect of
combining immunotherapy and radiotherapy on maxillary sinus
cancer (8,9) indicating favorable responses. Thus, it may be used
as an alternative for this patient if he elected radiotherapy, despite
that radiation toxicity must be considered due to the history of
the patient with radiotherapy for nasopharyngeal cancer.

There are other examples of combination of chemo-
therapy and immunotherapy for other tumors. One example
is gemcitabine and cisplatin plus pembrolizumab as neoad-
juvant therapy before radical cystectomy in patients with
muscle-invasive bladder cancer (10). Another example is
pembrolizumab plus chemotherapy in metastatic non-small
cell lung cancer (11). The combination of chemotherapy and
immunotherapy can achieve additive or synergistic clinical
activity. Two major means through which chemotherapy
promotes tumor immunity are by inducing immunogenic cell
death as part of its intended therapeutic effect and by disrupting
strategies that tumors use to evade immune recognition (12).

It was noted that induction chemotherapy for locally advanced
maxillary sinus cancer increased the possibility of complete
resection with orbital preservation as well as tumor downstaging.
The MRI of the patient on January 6, 2020 still showed a stable
enhancing lesion in the right pterygopalatine fossa, right foramen
rotundum, and right medial and lateral pterygoid plates. A residual
tumor was suspected and considered technically unresectable due
to the involvement of the pterygoid plates. However, regression of
advanced maxillary sinus cancer including right orbital invasion
was observed. The effect of the combination of chemotherapy
and immunotherapy may play a role in downstaging tumors,
although further investigation is required.

In conclusion, marked regression of advanced maxillary
sinus cancer with orbital invasion through the combina-
tion of chemotherapy and immunotherapy was observed in
this one-year follow-up case. Further investigation is still
needed on the effect of the combination of chemotherapy and
immunotherapy on advanced maxillary sinus cancer.
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