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Abstract. Salivary duct carcinoma is a highly aggressive 
disease with a poor prognosis. Surgical resection is currently 
the only curative treatment, as there is no effective systemic 
therapy for this malignancy. Recently, trastuzumab has been 
shown to exhibit therapeutic efficacy in the treatment of sali-
vary duct carcinoma; similarly, molecularly targeted agents, 
such as cetuximab, are expected to be useful for salivary 
duct carcinoma treatment. We herein describe the case of a 
56-year-old man diagnosed with salivary duct carcinoma in the 
left submandibular region, with ipsilateral multiple metastases 
to the neck lymph nodes. Radical resection of the tumor and 
submandibular gland with neck dissection were performed. 
One month after radical surgery, computed tomography 
(CT) scans indicated metastasis in the lower lobe of the left 
lung. CT‑guided transthoracic fine‑needle aspiration biopsy 
revealed a single metastasis and lung metastasectomy was 
immediately performed. The tumor cells of the primary lesion 
and those of the lung metastasis were immunohistochemically 
positive for epidermal growth factor receptor. One month later, 
multiple right lung metastases appeared, and the patient was 
treated with cisplatin/5-fluorouracil (5-FU) chemotherapy 

plus cetuximab, achieving a complete radiographic response. 
However, multiple lung metastases developed during adjuvant 
weekly cetuximab monotherapy. Subsequently, treatment with 
S-1 and weekly cetuximab was initiated, and the multiple 
lung metastases have been maintained as stable disease for 
5 months. To the best of our knowledge, this is the first report 
of cetuximab use for the treatment of salivary duct carcinoma. 
Although cisplatin/5-FU chemotherapy plus cetuximab was 
efficacious in treating the lung metastasis, cetuximab mono-
therapy was insufficient for controlling tumor growth.

Introduction

Salivary duct carcinoma (SDC) is a rare and highly aggressive 
type of cancer, accounting for 1-3% of all malignant salivary 
tumors (1-4). These lesions typically arise in the parotid gland 
(75%), with rare cases (10%) occurring in the submandibular 
gland (2). According to the recently revised 2005 World Health 
Organization classification, SDCs are classified as sarcoma-
toid, mucin-rich, or invasive micropapillary variants (5). SDC 
presents as a rapidly growing mass with the potential for local 
recurrence and cervical and/or distant metastases, and is asso-
ciated with a high mortality rate. Although surgery, including 
extended radical resection and ipsilateral neck dissection, 
followed by postoperative radiation is the standard treatment 
for SDC (2,6,7), there is currently no standard systemic 
treatment.

The overall 5-year survival rate associated with SDC is 
low (42-55%) (2,7-12). Recent studies have tested molecularly 
targeted therapies as novel treatment strategies for SDC. 
This type of cancer resembles intraductal and infiltrating 
mammary duct carcinomas with a variety of histoarchitectural 
and cytological patterns. Approximately 61-100% of the cases 
are reported to be human epidermal growth factor receptor 2 
(HER2)-positive (13,14), and a correlation has been identified 
between HER2 expression and prognosis (13-16). Additionally, 
50-70% of SDCs express epidermal growth factor receptor 
(EGFR; HER1) (17-19), and anti-EGFR-targeted therapies, 
such as cetuximab, are expected to be useful as novel SDC 
treatments. Locati et al demonstrated the efficacy of cetuximab 
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in 24 of 30 cases of recurrent and/or metastatic salivary gland 
carcinoma (20). However, the role of molecularly targeted 
therapies in the treatment of salivary gland carcinomas has 
not been well defined, and combination therapy comprising 
cisplatin/5‑fluorouracil (5‑FU) plus cetuximab has not been 
tested in SDC. We herein present the first report of clinical 
activity from systemic treatment comprising cisplatin/5-FU 
plus cetuximab in a patient with multiple lung metastases 
from SDC.

Case report

In August, 2014, a 56-year-old man was referred to the 
Kumamoto University Hospital due to a gradually increasing 
swelling in the submandibular region over a 2-month period 
(Fig. 1A), without pain or paresthesia. The patient's medical 
history included hypertension and chronic obstructive pulmo-
nary disease. There was no noteworthy familial history of 
cancer. An extraoral examination revealed a firm lump in the 
submandibular region, without adhesion to the overlying skin; 
no neurological disturbance of the lingual or facial nerves 
was observed. Intraorally, there were no significant findings. 
Computed tomography (CT) (Fig. 1B) and magnetic resonance 
imaging (Fig. 1C) revealed a 3.0x3.0-cm heterogeneous mass 
in the left submandibular region and several necrotic and 
enlarged lymph nodes in the ipsilateral neck. Positron emis-
sion tomography-CT revealed abnormal enhancing lesions 
with increased fluorodeoxyglucose uptake in the left subman-
dibular gland region and cervical lymph nodes, but no distant 
metastases (Fig. 1D). Ultrasonography indicated enlarged 
or necrotic lymph nodes in the submandibular and superior 
internal jugular region. Therefore, this lesion was classified 
as cT4N2bM0 according to the World Health Organization 
International Classification of Tumors (21).

An incisional biopsy was performed under local anes-
thesia, and the histopathological examination revealed SDC. 
Thereafter, the submandibular tumor was removed with 
1-cm safety margins, followed by radical neck dissection and 
marginal mandibulectomy. The histopathological examina-
tion revealed that all resection margins were tumor-free. The 
excised lesion primarily comprised cells with large atypical 
nuclei and prominent nucleoli, and atypical cells with moder-
ately abundant eosinophilic cytoplasm. The tumor contained 
frequent ductal lesions and central comedonecrosis associated 
with cribriform and epithelial differentiation. Despite vascular 
invasion, no nerve invasion was detected. The tumor cells were 
immunohistochemically positive for EGFR and androgen 
receptor (AR), but negative for HER2. The patient was ulti-
mately diagnosed with SDC (Fig. 2A).

One month after radical surgery, a CT scan revealed metas-
tasis in the lower lobe of the left lung (Fig. 2B), and CT-guided 
transthoracic fine‑needle aspiration revealed a single metas-
tasis. Lung metastasectomy was performed via video-assisted 
thoracic surgery (VATS). The lung tumor was histologically 
diagnosed as metastasis from SDC (Fig. 2C), and the tumor 
was immunohistochemically positive for EGFR and AR, but 
negative for HER2 (Fig. 2D-F). One month later, however, 
another CT scan revealed multiple metastases in the right lung 
(Fig. 3A), and systemic treatment similar to the regimen used 
in the EXTREME trial was initiated (22,23). The regimen 

comprised cetuximab every 7 days (120-min intravenous infu-
sion of a 400-mg/m2 initial dose, followed by weekly 60-min 
infusions of 250 mg/m2) together with 3-week cycles of cisplatin 
(240-min intravenous infusion of 80 mg/m2 on day 1) and 5-FU 
chemotherapy (24-h continuous infusion of 800 mg/m2 per day 
on days 1-5) (22,23). This treatment was previously found to 
be well-tolerated, with mild adverse events, including grade 1 
skin rash, dermatitis acneiform and paronychia, and grade 2 
hypomagnesemia. All lung metastatic lesions had regressed 
after two cycles (Fig. 3B), and a complete response (CR) was 
confirmed after six cycles (Fig. 3C). Although the patient 
continued to receive cetuximab monotherapy, metastases had 
developed in both lungs 3 months after the completion of 
systemic combination therapy. The right lung metastases were 
removed via VATS, whereas radiofrequency ablation treatment 
was planned for the left lung due to the extensive multiple 
metastases. However, as new, rapidly growing metastatic masses 
appeared (Fig. 4A), the therapeutic strategy was changed to 
palliative chemotherapy and follow-up. We initiated treatment 
with 120-mg/day tegafur-gimeracil-oteracil potassium (S-1) 
daily for 2 weeks, followed by a 1-week rest (24), with concur-
rent continued weekly cetuximab. After 5 months of treatment, 
CT scans revealed stable disease (SD) regarding the left lung 
metastases (Fig. 4B). The patient has been continuing these 
systemic treatments for 7 months, without any compromise to 
his quality of life.

The treatment protocol was approved by the Kumamoto 
University Hospital. Consent to participate in this study 
was obtained from the patient's family. This investigation 
was conducted according to the guidelines of the Helsinki 
Declaration. Written informed consent was obtained from the 
patient for the publication of this case report and associated 
images.

Discussion

SDC was first described in 1968 by Kleinsasser et al (25). This 
type of cancer is considered to be among the most aggres-
sive salivary gland carcinomas due to the high frequency of 
local recurrence, as well as associated cervical lymph node 
and distant metastases (2,7-12). The most common treatment 
for SDC is surgery, particularly extended radical resection 
and ipsilateral neck dissection, with postoperative radio-
therapy (2,6,7). Between 2005 and 2015, SDC patients were 
frequently diagnosed at an advanced stage, as in 55-82% of 
the cases the disease had already spread to the cervical lymph 
nodes on first diagnosis. Furthermore, local and regional 
recurrence and distant metastasis following surgery and 
postoperative radiotherapy were observed in 11-48, 8-26 and 
24-63% of the patients, respectively, with a 5-year survival rate 
of 42-55% (2,7-12).

Although curative postoperative radiotherapy (60-70 Gy) 
is administered after extended surgery in the majority of the 
cases, only a few studies have compared surgical resection 
alone to surgical resection with postoperative radiotherapy. 
In a previous study involving postoperative radiotherapy, 
Shinoto et al reported that the local recurrence, regional recur-
rence, distant metastasis and 5-year survival rates were 28, 16, 
48 and 47%, respectively (7). Despite aggressive treatment 
with postoperative radiotherapy, treatment efficacy has been 
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Figure 1. (A) Extraoral image captured at the initial examination, showing a swelling in the submandibular region (arrowheads). (B) Contrast-enhanced 
computed tomography and (C) contrast-enhanced T1-weighted magnetic resonance images showing the primary tumor (arrowheads) and lymph node meta-
static sites (arrows). (D) Pretreatment positron emission tomography-computed tomography image showing the primary tumor (arrowheads) and lymph node 
metastatic sites (arrows).

Figure 2. (A) Photomicrograph of the resected primary tumor, stained with hematoxylin and eosin (H&E). (B) Positron emission tomography-computed 
tomography image prior to the initial pulmonary metastasectomy. Photomicrographs of the resected lung metastasis including (C) H&E staining and immuno-
histochemical staining for (D) epidermal growth factor receptor, (E) androgen receptor and (F) human epidermal growth factor receptor 2.
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Figure 3. Computed tomography scans showing multiple lung metastases (A) prior to systemic treatment, (B) after two cycles of treatment with cisplatin/5‑fluo-
rouracil plus cetuximab and (C) after six cycles of therapy.

Figure 4. Computed tomography scans showing multiple lung metastases (A) while the patient was on maintenance cetuximab monotherapy and (B) after 
2 months of treatment with S-1 and weekly cetuximab.
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insufficient and controversial. In fact, most previous cases 
involving treatment of local and regional recurrences had poor 
prognoses. Meredith et al reported distant metastases in 12 of 
32 (37.5%) SDC patients with local and regional recurrence. 
The majority of those patients received palliative therapy or 
supportive care, although some underwent salvage surgery and 
additional radiation therapy, alone or combined with chemo-
therapy. However, all the patients have since succumbed to the 
disease (9). The most frequent cause of death is distant metas-
tasis, and 65% of patients with distant metastases succumb 
to the disease 5 months-10 years later (5,26,27). Although 
local and regional recurrence are correlated with prognosis, 
targeting the metastatic potential of SDC is crucial for disease 
control (28). Sites of distant metastasis include the lungs, 
bones, liver, skin and brain, although in most cases metastases 
develop in the lungs and bones (9,28). Systemic chemotherapy 
should therefore be considered for the treatment of distant 
metastasis, although there have been no convincing reports 
regarding chemotherapy for SDC. Chemotherapy comprising 
platinum-, anthracycline-, or taxane-based regimens has been 
used, with response rates of 15-50% (19,29), but no reliable 
data on the specific chemoresponsiveness of SDC have been 
published to date (30). Additionally, Meredith et al reported 
that SDC was not sensitive to chemotherapy (9). Therefore, 
treatment efficacy remains unclear, and there is currently no 
consensus regarding chemotherapy for SDC (19,31,32).

Only a limited number of studies have reported the 
outcome of lung metastasectomy to remove metastases from 
head and neck salivary gland carcinoma, particularly from 
adenoid cystic carcinoma (ACC), whereas none have specifi-
cally addressed SDC. Bobbio et al reported that, among 
50 patients with ACC lung metastases, the 10-year survival 
rates did not differ significantly between patients who did 
and those who did not undergo complete lung metastasec-
tomy (33). Liu et al reported that, although patients with ACC 
had a 5-year survival rate of 84% following metastasectomy, 
there were no disease-free survivors at 14 years (34), indi-
cating a lack of effective treatments for lung metastasis. 
ACC spreads in a manner similar to SDC, although metas-
tases of the former tend to develop gradually. By contrast, 
SDC metastases occur earlier and develop more rapidly, 
suggesting that the efficacy of lung metastasectomy for SDC 
may be insufficient when compared to its efficacy for ACC. 
In the case presented herein, SDC developed in the subman-
dibular gland and the patient had lymph node metastases at 
initial diagnosis, as described previously (2,7-12). Radical 
tumor resection with ipsilateral neck dissection were first 
performed, followed by lung metastasectomy via VATS for 
left lower lung metastasis and adjuvant chemotherapy. One 
month after metastasectomy, effective treatments for new 
multiple right lung metastases were sought, despite the lack 
of local or regional recurrence.

Recent studies of novel treatment strategies for SDC 
investigated the systemic use of molecularly targeted 
therapies (14-16,35-37). Trastuzumab, which targets HER2, 
effectively prevents the recurrence of metastatic HER2-positive 
breast cancer. SDC histologically resembles intraductal and 
infiltrating mammary duct carcinoma, and previous studies 
reported the therapeutic efficacy of adjuvant or palliative trastu-
zumab, carboplatin and paclitaxel for SDC, which frequently 

overexpresses HER2 (14-16,35-37). Limaye et al described 
8 patients with HER2-positive SDC who were treated with 
concurrent radiation and chemotherapy consisting of weekly 
paclitaxel, carboplatin and trastuzumab after surgical resec-
tion, followed by adjuvant trastuzumab monotherapy (16). Of 
the patients who received adjuvant therapy, 38% experienced 
recurrence, but all patients with metastatic disease responded 
to treatment with trastuzumab. One patient achieved a CR and 
currently has no evidence of disease (16). Furthermore, trastu-
zumab was found to be superior to conventional chemotherapy 
for the treatment of distant metastasis, and palliative and 
adjuvant trastuzumab-based therapy should be considered for 
all patients with HER2-positive SDC (14-16,35-37). Despite 
several reports on the usefulness of trastuzumab, these have 
mostly been retrospective analyses. Prospective and larger 
randomized studies with longer follow-up periods are required 
to confirm the effectiveness of trastuzumab.

Cetuximab, an anti-EGFR monoclonal antibody, is also 
expected to exhibit therapeutic efficacy. Recently, EGFR 
inhibitors, such as cetuximab, have increasingly been used 
to treat salivary gland tumors, which are often resistant to 
chemotherapy or radiotherapy. Cetuximab-based regimens 
were used in a phase II study including 30 patients with recur-
rent or metastatic salivary gland carcinomas, and >50% of the 
treated patients achieved SD (20). Thus, cetuximab is being 
increasingly recognized as a more effective alternative to 
conventional chemotherapy. Fan et al reported EGFR expres-
sion in ~92% of SDC cases (17), and a marginally significant 
correlation of EGFR overexpression in SDC with local recur-
rence was observed (19). Furthermore, EGFR overexpression 
in salivary gland tumors was found to be correlated with 
poor prognosis and appeared to play an important role in 
tumorigenesis (38,39). Although anti-EGFR targeted therapies 
are expected to provide novel treatment options, no previous 
reports have detailed their effectiveness for SDC.

In the present case, radical tumor resection was performed, 
including marginal mandibulectomy and ipsilateral neck 
dissection. The pathological examination revealed that all 
resection margins were tumor-free, and distant metastasis was 
not detected at the time. Previous reports led us to consider 
postoperative adjuvant therapy to prevent local and regional 
recurrence and distant metastasis (2,7-12). Therefore, a 
systemic molecularly targeted therapy selected for the distant 
metastasis, along with close follow-up to monitor local and 
regional recurrence. Unfortunately, 1 month after surgery a 
left lower lung metastasis was detected, which was treated by 
VATS-assisted lung metastasectomy. The immunohistochem-
ical analysis revealed that most tumor cells from the primary 
lymph node metastases and the lung metastasis were immu-
nohistochemically positive for EGFR. Therefore, the planned 
systemic treatment included cisplatin/5-FU chemotherapy plus 
cetuximab, as reported in the EXTREME trial (22).

Shortly thereafter, new multiple metastases appeared in 
the lower lobe of the right lung, and systemic treatment for 
bilateral lung metastases was promptly initiated. After six 
cycles of treatment, which was well-tolerated, the patient 
achieved a CR. These dramatic effects on tumor regression, 
together with the lack of severe adverse events, suggest that 
this systemic treatment may lead to improved outcomes for 
patients with SDC. Although our patient continued to receive 
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cetuximab monotherapy in accordance with the EXTREME 
trial protocol, CT scans revealed right lower, left lower and 
upper lung metastases. This SDC responded to the combina-
tion chemotherapy plus cetuximab, but it did not respond 
to weekly cetuximab maintenance monotherapy. Although 
a cisplatin/5-FU regimen would not be expected to exert 
antitumor effects on SDC, tumor regression was achieved 
by combining this regimen with cetuximab. Although the 
underlying mechanism of action has not been fully eluci-
dated, several factors may have contributed to the three-drug 
combination regimen-mediated control of SDC in our case.

Of note, late-onset cisplatin-induced peripheral neuropathy 
continuing this three-drug combination regimen difficult. 
After considering the combination therapy with paclitaxel and 
cetuximab, cisplatin was replaced with S-1, which may be used 
to provide long-term and low-impact treatment and maintain 
the patient's quality of life, according to his wishes. Therefore, 
S-1 and weekly cetuximab treatment was initiated, and the 
multiple lung metastases have subsequently been maintained 
as SD. The effects of this regimen may be similar to those 
of the initial three-drug combination regimen. Although the 
results indicate that cisplatin/5-FU chemotherapy plus cetux-
imab may be an effective treatment for SDC, these results 
should be interpreted with caution, since this is a case report 
of a single patient.

We herein presented the first case report of cetux-
imab-containing chemotherapy for SDC. Even after treatment 
with extended surgery followed by radiotherapy, ~50% of 
patients with SDC experience systemic failure, resulting in a 
poor prognosis. Although the main limitation of our study is 
that in involves a single case, our findings demonstrated the effi-
cacy of cetuximab-containing chemotherapy as postoperative 
adjuvant therapy for distant metastases from SDC. Prospective 
and larger randomized studies with longer follow-up periods 
are required to confirm our findings.
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