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Abstract

BACKGROUND

Only a few cases of carcinoma ex pleomorphic adenoma arising in the
submandibular gland have ever been reported, all with a poor prognosis. The
standard treatment for salivary gland carcinoma ex pleomorphic adenoma is
surgical resection combined with postoperative radiotherapy, but the necessity of
chemotherapy as well as the most appropriate treatment regimen for patients
with distant metastasis after radiotherapy remains controversial.

CASE SUMMARY

This report presents the case of a 73-year-old woman who suffered
submandibular gland carcinoma ex pleomorphic adenoma. She accepted surgery
to remove the mass; she was found to have lung metastasis after radiotherapy.
Her condition was controlled by chemotherapy with liposomal doxorubicin plus
cisplatin.

CONCLUSION
The positive clinical outcome in the patient reveals that this chemotherapy
regimen may be an alternative treatment for such a condition.
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Core tip: The standard treatment for salivary gland carcinoma ex pleomorphic adenoma
is surgical resection combined with postoperative radiotherapy, but the necessity of
chemotherapy as well as the most appropriate treatment regimen for patients with distant
metastasis after radiotherapy remains controversial. The positive clinical outcome in this
case reveals that this chemotherapy regimen may be an alternative treatment for such a
condition.
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INTRODUCTION

The most common pathological types of salivary gland malignant tumor are adenoid
cystic carcinoma, mucoepidermoid carcinoma, adenocarcinoma, and malignant
pleomorphic adenoma. Pleomorphic adenoma has three different forms of malignant
changes, which are carcinoma ex pleomorphic adenoma (Ca ex PA), true malignant
mixed tumor (carcinosarcoma), and metastasizing pleomorphic adenoma. Ca ex PA is
a rare neoplasm that generally affects the major salivary glands especially the parotid
gland and submandibular gland. Ca ex PA is rare because of its prevalence rate of 5.6
per 100000 malignant tumors and an annual incidence of 0.17 tumors per million
peoplel'l. The pathological features of salivary Ca ex PA is that malignant components
and benign pleomorphic adenoma should be noted together under a light microscope.

The most familiar clinical manifestation of Ca ex PA is a hard mass in the parotid
gland”.. It can be asymptomatic as PA since most tumors are not extensively invasive
Ca ex PAP4. Pain is usually caused by local expansion of the tumor to adjacent soft
and hard tissues. Local recurrence is more common than metastasis; the most
common site of metastasis is the neck, followed by the lungs"”. When the malignant
component is completely contained within the fibrous sac that limits other benign
pleomorphic adenomas, there is no difference between the prognosis of Ca ex PA and
benign mixed tumors!'. In contrast, if the malignant area extends beyond the tumor
capsule, the prognosis is poor. The increased frequency of local recurrence and distant
metastases are responsible for the poor prognosis of this rare malignancy, which has a
high mortality rate, as more than half of patients (55.6%) die within 5 years after the
diagnosisl. The standard treatment for pleomorphic adenoma is surgical resection
combined with postoperative radiotherapy, but the necessity of chemotherapy as well
as the most appropriate chemotherapy regimen for patients with distant metastasis
after radiotherapy remains controversial. The use of chemotherapy drugs such as
cisplatin, epirubicin, cyclophosphamide, and fluorouracil has been previously
reported for the treatment of this condition in the literature. Importantly, in this case
report we demonstrate that chemotherapy using liposomal doxorubicin plus cisplatin
may be a novel treatment regimen for such patients.

CASE PRESENTATION

Chief complaints

A 73-year-old woman presented to our institution with a 17-mo history of a mass
originating in the right submandibular gland and a one-year history of excision of the
right submandibular gland tumor.

History of present illness
She found a 3 cm % 3 cm hard, fixed mass in her right submandibular region with
local pain 17 mo prior. There was no restriction in mouth opening or facial nerve
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dysfunction. The nature of the mass was unclear until the surgery. Radiotherapy was
recommended as an adjuvant therapy, so the patient accepted intensity modulated
radiation therapy at a dose of CTV1 (right mandibular gland) 2.0 Gy/F; CTV21.8-2.0
Gy/F; and CTV1n 1.64 Gy/F. Regular follow-up was performed after radiotherapy.
Local recurrence and metastasis were not observed until positron emission
tomography-computed tomography (PET-CT) suggested bilateral lung metastasis a
half month later.

History of past illness
She accepted surgery to remove the right submandibular gland and mass 5 months
later; after the surgery, she received radiotherapy (66 Gy/33 fractions/45 d).

Personal and family history
She denied smoking and had no personal or family history of the related disease.

Physical examination upon admission

Physical examination revealed old surgical scars about 6 cm in length on the right
submandibular angle with no superficial lymphadenopathy or other signs. There was
no local pain or facial nerve dysfunction.

Laboratory examinations

Pathological analysis revealed the tumor type to be Ca ex PA. The main components
of this malignant tumor were poorly differentiated carcinomas, including
myoepithelial carcinoma and spindle cell carcinoma, while the sarcoma was classified
as osteosarcoma. Immunohistochemical (IHC) analysis showed that the tumor cells
were positive for PCK, S-100 protein, CK14, P63, calponin, CK5/6, and desmin; the
proliferative activity of Ki-67 was 20% (Figure 1).

Imaging examinations

After the second and fourth cycles of chemotherapy, head and neck enhanced
magnetic resonance imaging (MRI), chest enhanced CT (Figure 2), and abdominal
ultrasound were reviewed, which showed that the lung metastasis was controlled.

FINAL DIAGNOSIS

The patient was diagnosed with submandibular gland carcinoma ex pleomorphic
adenoma with lung metastasis. The main components of this malignant tumor were
poorly differentiated carcinomas, including myoepithelial carcinoma and spindle cell
carcinoma, while the sarcoma was classified as osteosarcoma.

TREATMENT

A total of four cycles of chemotherapy with cisplatin and liposomal doxorubicin were
completed with one every 3 wk. No serious adverse events were observed during the
chemotherapy.

OUTCOME AND FOLLOW-UP

Imaging showed that the lung metastasis was controlled. After the fourth cycle of
chemotherapy, the patient and her family refused further treatment, and the patient
had no evidence of disease progression 9 months after chemotherapy.

DISCUSSION

Clinical presentation, imaging, and cytology are the basis for the diagnosis and
management of salivary gland tumors. Diagnostic modalities include CT, PET-CT,
MRI, and biopsy, which were, respectively, used in 78.1%, 39.4%, 42.3%, and 43.7% of
malignant salivary tumor patients according to a study™. The primary role of CT and
MRI is to determine the size, location, and adjacent structures of tumors. MRI is more
helpful in assessing facial nerve involvement. F-18-FDG PET is significantly more
accurate than CT/MRI for the detection of head and neck cancer. Moreover, the
sensitivity and specificity of PET are 87% and 67%, respectively, while those of
CT/MRI are 67% and 44 %".
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Figure 1 Histopathology features of submandibular gland carcinoma ex pleomorphic adenoma. A: Myoxid chondriod matrix; B: Carcinoma ex pleomorphic
adenoma; C: Spindle cell carcinoma ingredient; D: Osteosarcoma ingredient; E: Immunohistochemical (IHC) analysis revealed P63 nuclear positivity; F: IHC analysis
revealed PCK positivity.

Fine needle aspiration cytology (FNAC) and core biopsy are the main diagnostic
tools for salivary gland lesions, which can help distinguish benign tumors from
malignant ones, so FNAC combined with ultrasound is recommended™. FNAC is
inexpensive, quick, and highly accurate, with an accuracy of 97.6%".. It also aids in
preoperative diagnosis and surgical planning. However, the sensitivity and accuracy
of FNAC in the detection of malignant characteristics in Ca ex PA are 60% and 46%,
respectively!’l. Another retrospective study confirmed that clinical judgment of
benign and malignant tumors in the submandibular gland had a low accuracy of
67%!"", so intraoperative frozen section analysis results were particularly important in
determining the extent of surgical resection. Unfortunately, there was no accurate
diagnosis made before surgery on our patient, so it can only be diagnosed by the
intraoperative frozen section analysis.

Although hematoxylin-eosin staining is still the gold standard for the diagnosis of
postoperative pathology, immunohistochemistry (IHC) can improve the diagnostic
accuracy. Myoepithelial cells that are part of epithelial-myoepithelial carcinoma are
strongly reactive for smooth muscle actin, P63, vimentin, and S-100 protein?. The
high proliferative activity of Ki-67 is the strongest negative prognostic predictor in
salivary gland cancer. Patients with a Ki-67 value of 15% or less had better survival
rates than patients with a Ki-67 value more than 15% with early T1-T2 or NO stage
cancer™l. The IHC characteristics of this patient are in accordance with the above
reports, and her Ki-67 proliferation rate was 20%, which indicated a poor prognosis
and survival rate. The patient and her family were fully informed of the disease and
will be followed closely.

Treatment modalities for submandibular malignant tumors include exclusive
surgery for early-stage tumors!*, surgery combined with radiotherapy for patients
with high-grade or -stage tumors, clear histological risk factors (i.e., positive
microscopic margins and perineural spread), and radiotherapy alone for patients who
cannot tolerate surgery or patients with unresectable submandibular malignant
tumors. Staffieri et al! found that surgery combined with radiotherapy can decrease
the rate of recurrence compared with surgery alone. Several studies have suggested
that adjuvant radiotherapy can improve local tumor control and patient survival
rates, and serves as a salvage method for those who have inadequate surgical
margins!'***l. Thus, surgery combined with radiotherapy is essential for the treatment
of submandibular gland Ca ex PA. Unfortunately, after one year of surgery and
postoperative radiotherapy, our patient experienced bilateral lung metastasis.

Whether chemotherapy is indicated and which chemotherapy regimen is
appropriate for patients with distant metastasis after radiotherapy remain
controversial. It has been reported that chemotherapy and radiotherapy should be
considered in patients who have suffered malignant pleomorphic adenoma with
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Figure 2 Positron emission tomography-computed tomography and chest enhanced computed tomography images. The lung metastasis was controlled, and
the largest nodule located in lower lobe of the right lung was persistently about 2.5 cm x 2.7 ¢cm in November 2016 (A-C), January 2017 (D-F), and March 2017 (G-I).

positive surgical margins, positive lymph nodes, highly advanced diseases, or
surgically unresectable diseases!'”. Reports on the use of chemotherapy drugs such as
cisplatin, epirubicin, cyclophosphamide, and fluorouracil had been previously
published on this rare condition. Takahiro Wakasaki reported two cases of rare
invasive myoepithelial Ca ex PA of the major salivary gland with distant metastasis
(lung metastasis); the disease was controlled by chemotherapy including
cyclophosphamide, cisplatin, and adriamycin!"”l. A case of parotid gland car-
cinosarcoma undergoing total parotidectomy with facial nerve preservation,
radiotherapy, and chemotherapy (cisplatin, ifosfamide, and methotrexate) presented
no evidence of recurrence at the 26-mo follow-up!”l.

In our report, lung metastasis was controlled after chemotherapy with liposomal
doxorubicin plus cisplatin. Such an outcome suggested that this chemotherapy
regimen was effective in the treatment of lung metastasis of Ca ex PA. We chose
liposomal doxorubicin instead of doxorubicin because as a carrier of doxorubicin, the
liposome can prolong its pharmacological efficacy, reduce drug toxicity (especially
cardiac toxicity and myelosuppression), improve efficacy, and mitigate drug
resistance compared with doxorubicin alone. Our experience revealed that the above
chemotherapy regimen may be an alternative regimen for such rare and complex
conditions.

CONCLUSION

There is no uniform standard regimen for palliative chemotherapy of patients with
distant metastasis after radiotherapy. Currently, there are also no large-sample clinical
studies to guide treatment. This is a great challenge to clinicians and requires further
exploration. We hope that this rare case report can provide a basis for novel
chemotherapeutic recommendations. We will continue to follow this patient and
accumulate data to try and resolve this clinical conundrum in the near future.
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