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Abstract. Maxillary sinus cancer is rare, and often presents 
as a locally advanced disease. Recurrence commonly occurs 
locoregionally, while fewer patients present with distant 
metastasis; the most common sites involved are the lung and 
bone. This report discusses the case of a 64-year-old male who 
presented with a mass in the left submandibular area. Biopsy 
was performed and histological analysis identified a poorly 
differentiated squamous cell carcinoma. After staging work up, 
it was concluded the patient had a maxillary sinus squamous 
cell carcinoma at clinical stage IVA. The patient received a left 
partial maxillectomy and left radical neck dissection followed 
by postoperative chemoradiotherapy. After three months 
of CRT, the patient developed a left adrenal gland metas-
tasis without locoregional failure. The patient subsequently 
received a laparoscopic left adrenalectomy and the results of 
histological analysis revealed a poorly-differentiated squa-
mous cell carcinoma. Within one month of surgery, the patient 
had developed multiple metastases at the left adrenalectomy 
site and succumbed to the disease four months later.

Introduction

Maxillary sinus cancer is rare and often presents as a locally 
advanced disease (1). Recurrence commonly occurs locore-
gionally, although a minority of patients may experience 
distant metastasis, and the most commonly involved sites are 
the lungs and bone (2,3). The current report discusses the case 
of a 64-year-old male who presented with a mass in the left 
submandibular area at the Kyung Hee University Hospital 
at Gangdong in November 2013. Biopsy was performed 
and histological analysis identified a poorly differentiated 

squamous cell carcinoma. A staging workup was conducted, 
including chest X-ray, paranasal sinus computed tomography 
(CT), neck CT, chest CT and positron emission tomography 
(PET)-CT. After staging workup, it was concluded the patient 
had a maxillary sinus squamous cell carcinoma at clinical 
stage IVA, which was classified according to the American 
Joint Committee on Cancer (AJCC) staging system (4). The 
patient received a left partial maxillectomy and a left radical 
neck dissection, followed by postoperative chemoradiotherapy 
(CRT). After three months of CRT, the patient developed a 
left adrenal gland metastasis without locoregional failure. 
The patient received a laparoscopic left adrenalectomy and 
histological analysis revealed it to be a poorly-differentiated 
squamous cell carcinoma. Within one month of surgery, the 
patient developed multiple metastases at the left adrenalec-
tomy site, and succumbed to the disease four months later.

Paranasal sinus cancer is a rare type of tumor, representing 
~3% of head and neck malignancies (1). The most common site 
of these tumors is the maxillary sinus (5). Patients with maxil-
lary sinus cancer tend to be asymptomatic until the tumor 
invades the adjacent structures; therefore, they often present 
with locally advanced disease (6).

Tumor recurrence commonly occurs within one year of 
diagnosis, with locoregional failure (3). Relatively few patients 
present with distant metastasis, for which the lungs and bone 
are the most commonly involved sites (3). This report pres-
ents a rare case of recurrent maxillary sinus cancer with only 
adrenal gland metastasis.

Case report

A 64-year-old male presented with pain in the left subman-
dibular area and was treated with a three-week course of 
antibiotics at the local clinic. However, the patient continued 
to experience painful swelling and tenderness in the left 
submandibular area and was eventually admitted to the Kyung 
Hee University Hospital at Gangdong in November 2013. 
The patient had no significant medical history. Waters' view 
X-ray revealed a haziness on the left maxillary sinus and bone 
resorption on the left buccal vestibular region of no. 26. The 
patient had experienced tenderness at the left buccal vestibular 
region of no. 26 and the left submandibular region. The initial 
diagnosis was an odontogenic sinusitis through the dental 
caries on the palatal root of no. 26. Tooth no. 26 was extracted 
and the patient was prescribed oral antibiotics. Although the 
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patient used the antibiotics for three weeks, they were still 
experiencing painful swelling in the left submandibular area, 
which had extended to the left maxillary sinus. Intraoral 
examination revealed a granulation tissue was protruding at 
the tooth no. 26 extraction site, and a biopsy at that site was 
subsequently performed (Fig. 1A).

Histological examination of the biopsy tissue sample 
revealed a poorly-differentiated squamous cell carcinoma. 
CT showed destruction of the left lateral maxillary sinus wall, 
invasion of the nasal cavity, destruction of the maxilla's medial 
inferior wall as well as destruction of the left oral cavity. In 
addition, enlarged lymph nodes in the left neck at level IB 

Figure 1. Serial images obtained via neck CT and PET/CT. (A) Exophytic granulation tissue was observed at the tooth no. 26 extraction site. (B) CT revealed 
destruction of the lateral wall of the maxillary sinus antrum and inferior wall, and tumor invasion to the left alveolar process of maxilla. (C) Invasion extension 
to the left buccal space and the left oral cavity. (D) PET/CT indicated that lesions involving the left maxillary alveolar process area, nasal cavity and two lymph 
nodes in the left submandibular area. (E) PET/CT revealed a hypermetabolic lesion in the left adrenal gland three months following the completion of CRT. 
CT, computed tomography; PET, positron emission tomography; CRT, chemoradiotherapy.

Figure 2. Microscopic findings in the resected adrenal gland tissue. (A) Multiple metastatic nodules (upper part of the figure) were present in the adrenal 
gland. (Hematoxylin and eosin stain, x20). (B) Magnified view indicated poorly‑differentiated squamous cell carcinoma without formation of keratin pearls 
(hematoxylin and eosin stain, x400).
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and level IIA were observed. A PET/CT scan was performed, 
and the lesion was determined to be confined to the primary 
site and the ipsilateral neck lymph nodes (Fig. 1B-D). After a 
staging workup, including CT and PET/CT, it was concluded 
that the patient had a maxillary sinus squamous cell carci-
noma at clinical stage IVA (cT3N2), according to the AJCC 
staging system (4). The patient was then referred to the maxil-
lofacial surgeon and received a left partial maxillectomy and 
ipsilateral radical neck dissection. The pathological findings 
indicated poorly-differentiated squamous cell carcinoma 
with neck lymph nodes metastasis (9/30). Negative resection 
margins were achieved but the safety margin was close; the 
patient received adjuvant concurrent CRT.

One month following the completion of CRT, a neck CT 
scan was used to assess the primary tumor status. There was 
no visible evidence of locoregional failure. After two months 
of CRT, the tumor status was re-examined using neck CT and 
chest CT scans. The patient had developed a left adrenal gland 
metastasis without locoregional failure. PET/CT also revealed 
that the metastasis was only present in the left adrenal gland 
(Fig. 1E). The patient subsequently received a laparoscopic 
left adrenalectomy; histological examination indicated 
poorly-differentiated squamous cell carcinoma (Fig. 2). One 
month following this surgery, the patient experienced abdom-
inal pain and they were examined using an abdominal-pelvic 
CT, which demonstrated the presence of multiple nodules at 
the left adrenalectomy site. Although the patient was provided 
palliative chemotherapy, they succumbed to the disease four 
months later.

Discussion

Malignant neoplasms arising from the paranasal sinuses are 
rare and the diagnosis of sinus malignancies is challenging due 
to the frequently nonspecific symptoms and the deep position 
of the structures involved, which are difficult to biopsy (5). 
Therefore, paranasal sinus cancer is typically diagnosed as 
an advanced T3/T4 stage disease (7). Nodal metastasis is 
experienced by ≤26% of patients (8). In the present case, the 
patient exhibited swelling of the left submandibular area and 
was experiencing pain, so they were prescribed a three-week 
course of oral antibiotics, due to what was eventually revealed 
to be a misdiagnosis of odontogenic sinusitis. The accurate 
diagnosis was obtained following a biopsy of the protruding 
granulation tissue at the tooth extraction site. After staging 
work up, the patient was determined to have a locally advanced 
maxillary sinus squamous cell carcinoma at stage IVA.

The optimal treatment strategy for locally advanced para-
nasal sinus cancer remains undefined (3). Current therapeutic 
approaches include surgery, radiation and systemic chemo-
therapy in a variety of combinations and sequences (2,3). Prior 
studies have reported that a combination of surgery and radio-
therapy can provide an improved rate of overall survival (OS), 
when compared with CRT, for locally advanced paranasal 
sinus cancer (9,10). Kang et al (11) reported that a combination 
of surgery and radiotherapy and/or chemotherapy conferred 
superior five‑year OS rates, as compared with CRT, for stage III 
or localized stage IV maxillary sinus cancer (81.2 vs. 37.9%; 
log-rank test, P=0.029), which were analyzed using SPSS soft-
ware version 16.0 (SPSS, Inc., Chicago, IL, USA). The patient 

in the current report had received a left partial maxillectomy 
and ipsilateral radical neck lymph node dissection followed 
by postoperative CRT. The patient achieved complete remis-
sion; however, the maxillary sinus cancer rapidly progressed 
to the left adrenal gland after three months of CRT. In the 
event of isolated adrenal metastasis in lung cancer, or liver 
metastasis in colorectal cancer, the patients in question are 
considered to have stage IV non-small cell lung cancer or 
colorectal cancer, respectively. However, it has previously been 
noted that aggressive surgical treatment of the metastasis may 
result in long-term survival. Luketich et al (12) reported that 
excision significantly prolonged survival time (31 months), as 
compared with no excision (8.5 months), in adrenal metas-
tasis of primary non-small cell lung cancer. In patients with 
colorectal cancer and liver metastasis, the five‑year survival 
rate with chemotherapy alone is 5-10% (13). However, liver 
resection in selected patients can result in a five‑year survival 
rate of 30% (14). In the current case, a laparoscopic left adre-
nalectomy was performed for salvage treatment. Despite this, 
the maxillary sinus cancer rapidly progressed and the patient 
succumbed to the disease four months later.

Waldron et al (3) evaluated 110 cases of maxillary sinus 
cancer with definitive RT (83 patients) or surgery and adjuvant 
RT (27 patients). The five‑year rates of local progression‑free 
survival and disease-free survival were 42 and 43%, respec-
tively. In total, 63 patients developed local r ecurrence, and 
25/63 then underwent salvage surgery with a subsequent 
five‑year cause‑specific survival rate of 31% (3). Therefore, 
localized recurrence following surgery and/or CRT may be 
managed by salvage surgery. However, further investiga-
tions into salvage surgery for isolated distant metastasis are 
required.

In conclusion, it is suggested that clinicians must consider 
that maxillary sinus cancer may recur only at the distant site. 
Salvage surgery alone for isolated distant metastases is not 
a sufficient treatment option and postoperative radiotherapy 
or chemotherapy must be considered, whether or not residual 
tumor tissue is absent. The role of salvage surgery for the 
isolated metastasis of paranasal sinus cancer must be inves-
tigated further.
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