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Abstract
BACKGROUND 
Salivary gland cancer is a rare disease in which cancer cells form in the tissues of 
the salivary glands. It mostly occurs in the glands that have secretion functions, 
such as the parotid gland, sublingual gland and submandibular gland. This is 
very rare when it occurs in other nonsecreting glands. Here, we report one case of 
salivary gland carcinoma occurring in the thymus and discuss related diagnoses 
and treatment progress.

CASE SUMMARY 
One 33-year-old middle-aged man presented with a thymus mass without any 
clinical symptoms when he underwent regular physical examination. Later, the 
patient was admitted to the hospital for further examination. Computed 
tomography (CT) showed that there was a mass of 3 cm × 2.8 cm × 1.5 cm in the 
thymus area. The patient had no symptom of discomfort or tumor- related 
medical history before. After completing the preoperative examinations, it was 
confirmed that the patient had indications for surgery. The surgeon performed a 
transthoracoscope "thymectomy + pleural mucostomy" for him. During the 
operation, the tumor tissue was quickly frozen, and the symptomatic section 
showed a malignant tumor. The final pathological result suggested thymus 
salivary gland carcinoma- mucoepidermoid carcinoma (MEC). In the second 
month after surgery, we performed local area radiotherapy for the patient, with a 
total radiation dose of 50.4 Gy/28Fx. After 12 mo of surgery, the patient 
underwent positron emission tomography-CT examination, which indicated that 
there was no sign of tumor recurrence or metastasis. After 16 mo of operation, CT 

https://www.f6publishing.com
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scan re-examination showed that there was no sign of tumor recurrence or metastasis. As of the 
time of publication, the patient was followed up for one and a half years. He had no sign of tumor 
recurrence and continued to survive.

CONCLUSION 
The incidence of MEC in the thymus is low, and its diagnosis needs to be combined with clinical 
features and imaging methods. Histopathological analysis plays a key role in the diagnosis of the 
disease. Patients with early-stage disease have a good prognosis and long survival period. In 
contrast, patients with advanced-stage disease have a poor prognosis and short survival period. 
Combining radiotherapy and chemotherapy in inoperable patients may prolong survival.

Key Words: Thymic tumor; Salivary gland carcinoma; Mucoepidermoid carcinoma; Postoperative; 
Radiotherapy; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In this report, we showed one one 33-year-old middle-aged man presented with a thymus mass 
without any clinical symptoms when he underwent regular physical examination. After completing the 
pre-operative examinations, it was confirmed that the patient had indications for surgery. The surgeon 
performed a transthoracoscope "thymectomy + pleural mucostomy" for him. The final pathological result 
suggested: Thymus salivary gland carcinoma-mucoepidermoid carcinoma, which was rarely reported in 
literatures. The patient underwent a local radiotherapy for total dose of 50.4 Gy after the surgery. He had 
no sign of recurrence and continued to survive as of time of publication.

Citation: Deng R, Li NJ, Bai LL, Nie SH, Sun XW, Wang YS. Postoperative radiotherapy for thymus salivary 
gland carcinoma: A case report. World J Clin Cases 2022; 10(26): 9484-9492
URL: https://www.wjgnet.com/2307-8960/full/v10/i26/9484.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i26.9484

INTRODUCTION
Similar to tumors of major salivary glands in other parts of the body, salivary gland tumors that 
originate in the thoracic cavity are also widely known. Tumors of the thoracic salivary glands most often 
occur in the lungs[1,2]. Salivary gland tumors that occur in the thymus are extremely rare, with few 
reported cases in the literature. As early as the 1980s, salivary carcinoma of the thymus was first 
reported in Japan. This patient was a 59-year-old female patient. Due to the limited diagnosis and 
treatment technology at that time, the patient eventually died of tumor compressing on the heart[3]. 
Among the various pathological types of thymic salivary gland tumors, mucoepidermoid carcinoma is 
the most common, followed by adenoid cystic carcinoma. Because of the rarity of cases, it is more 
difficult to diagnose. Both thoracoscopic biopsy and image-guided percutaneous needle biopsy have 
limited diagnostic value for the disease[4]. Therefore, the accurate identification of salivary gland-type 
tumors of the thymus, even if rare, is critical for proper treatment and prognosis. Here, we report a case 
of thymus primary salivary gland carcinoma and discuss the diagnosis and treatment strategies.

CASE PRESENTATION
Chief complaints
Physical examination found a thymus mass for half a year.

History of present illness
The patient’s chest computed tomography (CT) revealed a thymic mass before 11 mo. The patient had 
no chest pain, chest tightness, cough, expectoration, exertion, hot flashes or night sweats, and he was 
observed and followed up. Half a month ago, the patient re-examined the chest CT. The CT showed that 
the enhanced scan of the anterior mediastinal nodule showed mild enhancement, and the size was not 
significantly changed. Thymoma? The patient went to our clinic and was admitted to our department 
with a "thymus mass".

https://www.wjgnet.com/2307-8960/full/v10/i26/9484.htm
https://dx.doi.org/10.12998/wjcc.v10.i26.9484
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History of past illness
The patient had no history of chronic diseases, such as hypertension, cancers, diabetes, heart diseases, 
chronic bronchitis, or emphysema. He also had no history of infectious diseases, such as hepatitis, 
tuberculosis, typhoid fever, and malaria.

Personal and family history
The patient had no history of chronic diseases, such as hypertension, cancers, diabetes, heart diseases, 
chronic bronchitis, or emphysema. He also had no history of infectious diseases, such as hepatitis, 
tuberculosis, typhoid fever, and malaria.

Physical examination
Body temperature: 36.3°; Respiratory rate: 18/min; Heart rate: 69/min; Blood pressure: 125/69 mmHg. 
The superficial lymph nodes of the whole body were not palpated. The neck was soft and without 
resistance, the trachea was in the middle, the thorax was not deformed, and the breathing was uniform.

Laboratory examinations
The laboratory tests were as follows: blood routine test: RBC: 7.37 × 10 12/L, HCT: 51.3%, PCT: 0.29%, 
MCV: 69.6 fL, MCH: 21.0 pg, MCHC: 302 g/L. Biochemical tests: Uric acid: 583 umoL. Thyroid function: 
FT3: 4.52 pmo1/L, TsH: 1.908 uIU/mL, FT4: 1 L. 90 pmol/L, TPOAb: 0.47 IU/mL.

Imaging examinations
Chest CT revealed "anterior mediastinal nodules, enhanced scan showed mild enhancement, thymoma? 
small nodules in the upper lobes of the lungs, a few chronic inflammatory foci in the dorsal segment of 
the lower lobe of the left lung (Figure 1)".

LABORATORY EXAMINATIONS
The laboratory tests were as follows: Blood routine test: RBC: 7.37 × 10 12/L, HCT: 51.3%, PCT: 0.29%, 
MCV: 69.6 fL, MCH: 21.0 pg, MCHC: 302 g/L. Biochemical tests: Uric acid: 583 umoL. Thyroid function: 
FT3: 4.52 pmo1/L, TsH: 1.908 uIU/mL, FT4: 1 L.90 pmol/L, TPOAb: 0.47 IU/mL.

PHYSICAL EXAMINATION
Body temperature: 36.3°; Respiratory rate: 18/min; Heart rate: 69/min; Blood pressure: 125/69 mmHg. 
The superficial lymph nodes of the whole body were not palpated. The neck was soft and without 
resistance, the trachea was in the middle, the thorax was not deformed, and the breathing was uniform.

FINAL DIAGNOSIS
Thymus salivary gland cancer-mucoepidermoid carcinoma.

TREATMENT
After evaluation, there were indications for surgery for this patient, and no surgical contraindications 
were observed. Then, this patient underwent thymectomy + pleural adhesion cauterization surgery. The 
intraoperative freezing mass tissue pathology revealed “malignant tumors, prone to salivary carcinoma. 
The final diagnosis depends on paraffin section analysis and immunohistochemical tests”. After the 
operation, the patient had a small amount of pleural effusion symptoms and recovered after 
thoracentesis and drainage operation.

OUTCOME AND FOLLOW-UP
The patient received a CT scan (Figure 2) 2 mo after the surgery. After 2 mo, the patient underwent 
radiotherapy with an intensity-modulated radiotherapy technique. The total dose for radiotherapy was 
50.4 Gy/28 Fx. The dose distribution chart is shown in Figure 3. The patient received a positron 
emission tomography-CT scan at the first year after surgery, and the result showed no increased 
fluorodeoxyglucose metabolism area (Figure 4). In the next year, the patient regularly returned to the 
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Figure 1 Preoperative chest computed tomography scan (tumor site was indicated by orange arrow) and postoperative computed 
tomography scan over time. A: Computed tomography (CT) scan image shows thymus mass before surgery; B-F: CT scan images show anterior mediastina 
region after surgery.

Figure 2 Postoperative HE stained histopathological images at 4 × magnification in the first row and 10 × magnification in the second 
row. A and C: Mass HE stained microstructure at 4 × magnification; B and D: Mass HE stained microstructure at 10 × magnification.
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Figure 3 A three-dimensional dose distribution map of the patient's local intensity-modulated radiotherapy (the blue line represents the 
delineated target area, the dark red area was the dose range of 50.4 Gy, and the bright red area was the dose range of 47.88 Gy). A: 
Radiation dose distribution in the transverse position; B: Radiation dose distribution in the sagittal position; and C: Radiation dose distribution in the coronal position.

hospital to receive a physical follow-up examination. The repeated examination presented no recurrence 
or metastasis signs (Figure 1).

DISCUSSION
Mucoepidermoid carcinoma (MEC) is the most common malignant tumor of the salivary glands and 
usually occurs in the parotid gland. MEC accounts for approximately 12% of salivary gland epithelial 
tumors and approximately 30% of their malignant tumors[5]. MEC of the thymus is currently mostly 
reported in individual cases universally. According to the clinical symptoms of MEC of the thymus, the 
imaging findings have no obvious specificity. Its clinical behavior is highly variable and can be divided 
into two types, highly differentiated and poorly differentiated, according to its morphological and 
cytological characteristics. Poorly differentiated MEC has stronger invasion and metastasis ability than 
well-differentiated MEC, recurrence and distant metastasis often occur, and the prognosis is poor[6,7]. 
The histological diagnosis of mucoepidermoid carcinoma of the salivary gland mainly relies on HE-
stained sections. There is no specific marker for the diagnosis or estimation of prognosis. Therefore, 
research on the diagnosis and prognosis specificity of mucoepidermoid carcinoma of the salivary gland 
is very important. With the advancement of research in the field of tumor molecular biology, some new 
biomarkers continue to appear, which not only provide help for the pathological diagnosis of mucoepi-
dermoid carcinoma of the salivary glands but also improve its prognosis and treatment options[8]. 
MECs have a unique structure and cell heterogeneity, with a characteristic t(11;19)(q21;p13) 
chromosomal translocation, resulting in the MECT1-MAML2 fusion gene. MECT1 protein can activate 
cyclic adenosine monophosphate (cAMP) response element binding to mediate transcription[9]. The 
MECT1-MAML2 fusion protein can upregulate the expression of vascular endothelial cell growth factor 
receptor 1 downstream of the cAMP/CREB pathway and the expression of hair split-related enhancer 1 
and hair split-related enhancer 5 downstream of the Notch pathway and promote tumorigenesis[10]. 
The positive detection rate of MECT1 was as high as 88%, and it was translocation positive in all low- or 
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Figure 4 A positron emission tomography-computed tomography image of the patient's chest 12 mo after surgery. A1-A8: The glucose 
metabolism map of each layer of the anterior mediastinum; B1-B8: The ordinary computed tomography image of each layer of the anterior mediastinum; C1-C8: 
Displayed as the picture after the combination of group A pictures and group B pictures.

intermediate-level MECs. The positive detection rate of MECT1-MAML2 fusion transcripts in high-level 
salivary gland MECs is 60%, and the MECT1/MAML2 translocation is likely the main oncogenic driver 
in these tumors[11]. Otherwise, the most recent research indicated that CRTC1-MAML2 was the major 
oncogenic driver in MEC[12]. The positive expression rate of NP63 in salivary epithelial malignant 
tumors is higher than that in benign tumors, and the positive expression rate is higher in poorly differ-
entiated and highly malignant salivary epithelial tumors, suggesting that P63 can promote the prolif-
eration and dedifferentiation of salivary gland cancer cells[13,14]. Research has shown that the positive 
expression of P63 increases with decreasing MEC differentiation, and P63 helps the differential 
diagnosis of salivary MEC and acinar cell carcinoma and pathological typing[15]. Additionally, Bcl-2 
may participate in the process angiogenesis and angiogenic mimicry (VM) formation[16,17]. The 
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detection results of VE-cadherin are helpful to assess the prognosis of MEC to a certain extent. VE- 
cadherin may be an ideal target for VM targeted therapy of MEC[18]. Although the relevant mechanism 
of VE-cadherin in MECs is still unclear, as one of the regulatory factors involved in the control of 
angiogenesis, it may be used as a molecular marker for evaluating the prognosis or therapeutic effect of 
MECs.

In the lungs, analyzing the immunohistochemical results of 26 cases of lung MEC, it was found that 
26 patients had positive expression of CK7, Muc5AC, P63 and P40 and negative expression of TTF-1, 
and the variation in Ki-67 ranged from 2%-80%, with an average of 9.7%; the average high-grade lung 
MEC Ki-67 value was 22.4%, and the average low-grade lung MEC Ki-67 value was 4.1%[19]. A report 
indicated that 25 patients had P63 expression without TTF-1 and Napsin A expression, and 23 patients 
had P40 expression[20]. Researchers conducted a comprehensive genome analysis of 48 MECs and 
found a total of 183 genomic abnormalities. Compared with low-grade tumors, gene mutations occur 
more frequently in high-grade tumors. In high- level MEC, the most frequently observed mutations 
occur in TP53, the PI3K/mTOR pathway, and CDKN2A. In addition, ERBB2, BRCA, and FGFR were 
also amplified in some cases[21]. However, their variation has nothing to do with poor prognosis. 
However, these markers cannot be used as independent diagnostic criteria for MEC and are not specific. 
More specific and diagnostic markers require more in-depth exploration by researchers. Considering the 
situation of our patient, this patient had no specific clinical symptoms or imaging characteristics. 
Enhanced CT also had no obvious enhancement characteristics. The diagnosis of this patient completely 
relied on his unique H-E path- morphological features, and his immunohistochemical molecular 
features only played a weak auxiliary role. After repeated comparison and verification by pathologists, 
the diagnosis of MEC was finally made. The first choice for the treatment of MEC of the thymus is 
complete resection of the lesion, local lymph node dissection, and the removal of the surrounding 
tissues and organs as much as possible. However, surgical resection is the first choice for the treatment 
of low-grade tumors. Considering high-grade (low-differentiated) local invasion and easy distant 
metastasis, for high-grade (low-differentiated) or recurring MEC of the thymus, surgical resection of the 
lesion is still active radiotherapy, and chemotherapy is needed to prolong the survival time of patients. 
Researchers have reported that thymic cancer is highly sensitive to radiotherapy, and postoperative 
radiotherapy can reduce the local recurrence rate to 17%[22]. Radiotherapy can be used for MEC of the 
thymus to prolong the survival of patients. A report stated that the combined chemotherapy regimen of 
irinotecan and cisplatin resulted in a 3-mo complete remission[23]. Therefore, for inoperable patients, a 
combination of radiotherapy and chemotherapy is used to prolong the survival of patients.

CONCLUSION
In summary, the incidence of mucoepidermoid carcinoma of the thymus is low, and the clinical 
symptoms, signs and imaging examinations have no obvious specificity. The diagnosis mainly depends 
on the results of postoperative pathology and immunohistochemistry. At present, the first choice for the 
treatment of thymic mucoepidermoid carcinoma is complete surgical resection. The prognosis of MEC 
of the thymus is generally poor, and the survival time of high- and middle-differentiated types is long. 
Therefore, surgical treatment, radiotherapy, and chemotherapy are used for MEC of the thymus to 
improve the quality of life of patients and prolong the survival time of patients.
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