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Abstract
Background: Primary ovarian surface epithelial carcinoma of testis and paratestis is very rare, especially
mucinous subtype. We report a case of a 48-year-old man with primary mucinous adenocarcinoma of the
testis and discuss its gross, histological and immunohistochemical features based on limited reports.
Case presentation: A case of a 48-year-old male patient with mucinous adenocarcinoma of the testis is
reported. The tumor was confined to the testis and separated from the epididymis. The tumor has neither
interstitial infiltration nor metastasis to other organs, nor ovarian or germ cell tumor components.
Immunohistochemical analysis showed that the tumor epithelial cells expressed CK20, CK7, CDX-2
proteins, whereas expression of SATB2 was absent. Ki-67 protein was weakly expressed in epithelial cells.
The mucinous adenocarcinoma in the present case had the immunohistochemical characteristics of
intestinal mucosa.
Conclusions: Primary mucinous adenocarcinoma of the testis is rare and there is no standard treatment.
The main treatment is surgical resection, but there is no effective treatment for metastatic tumors.
Paclitaxel, platinum-based chemotherapeutics may have some curative effects, but there is still a lack of
robust clinical evidence.

Introduction
Primary ovarian surface epithelial carcinoma of testis and paratestis is very rare, especially mucinous
subtype. They most commonly occur in the paratesticular area as serous subtype probably from
appendix testis or metaplasia of the mesothelium[1]. Extensive literature search has found that only a
few cases have been reported so far. We report a case of a 48-year-old man with primary mucinous
adenocarcinoma of the testis and discuss its gross, histological and immunohistochemical features
based on limited reports.

Case Presentation

Patient presentation.
A 48-year-old man was admitted to the hospital because of a pea sized mass in the upper segment of the
right testicle for 3 years, and the mass became larger and harder in the past 6 months. Physical
examination showed swelling of the right scrotum and hard nodule at the upper segment of the right
testicle, without obvious tenderness. Written informed consent was obtained from the patient.

Ultrasonography.
Scrotal ultrasound revealed a 37 × 18 × 25mm left testicle, a 42 × 18 × 28mm right testicle, and a 22 × 15
× 18mm hypoechoic nodule in the right testicular parenchyma with clear boundary and irregular shape.
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Furthermore, color Doppler ultrasound detected linear blood flow signals in this mass (shown in Fig. 1).

Diagnosis.
The serum levels of lactate dehydrogenase (LDH), alpha fetoprotein (AFP) and β-human chorionic
gonadotropin (β-hCG) were normal. No significant lymph node metastasis and non-cystic lesions in other
organs were found in chest radiography, abdominal ultrasound and computed tomography (CT).
According to the aforementioned conditions, the diagnosis of primary testicular tumor was proposed.

Surgical procedure.
Subsequently, based on the aforesaid provisional diagnosis, radical orchiectomy was performed.
Intraoperatively, a mass of about 20 × 15 × 15 mm in size was found in the right testis, and the boundary
with the surrounding tissue was not clear. The entire specimen was submitted for histological
examination postoperatively.

Pathological results.
Light microscopy revealed that the tumor was wrapped in fibrous connective tissue and was clearly
demarcated from normal tissue. The tumor tissue is arranged in a glandular shape with mucus visible.
And the arrangement of tumor cells is disordered, with hyperchromatic nuclei, homogenous chromatin
and an increase in the nuclear/cytoplasmic ratio (shown in Fig. 2). Immunohistochemical studies showed
positivity for cytokeratin (CK) 20, CK7, caudal-relatedhomeodomain transcription (CDX)-2, and negativity
for special AT rich sequence binding protein (SATB)-2 (shown in Fig. 2). And Ki-67 positive rate was about
30~40%. Combined with histological morphology, the pathologic diagnosis was moderately
differentiated adenocarcinoma, and some were mucinous adenocarcinoma. Primary adenocarcinoma of
the testis can be considered after exclusion of metastatic adenocarcinoma (especially from biliary tract
and digestive tract).

Patient outcome.
One month after the operation, abdominal CT showed that the right testicle was absent, and no nodule or
mass was found locally. And the abdominal organs had no obvious abnormalities. An upper endoscopy
and a colonoscopy were negative as well. Ultimately, since no definite evidence of digestive tract tumor,
the testicular tumor was diagnosed as primary mucinous adenocarcinoma. Considering that the patient
had no obvious signs of lymph node and other organ metastasis preoperatively and postoperatively, and
testicular mucinous adenocarcinoma was not sensitive to adjuvant radiotherapy and known
chemotherapy regimens, no further treatment was performed. The patient was alive and well without
recurrence and metastasis 4 months after operation.
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Discussion And Conclusion
Primary mucinous carcinoma of the testis is a rare subtype that considered to be included in the ovarian
epithelial type of miscellaneous tumors in the WHO classification of testis[2]. These tumors are
morphologically similar to the epithelial tumors on the surface of the female ovary and can be divided
into serous, mucinous, endometrioid, clear cell, transitional epithelial (Brenner) and squamous epithelial[2,
3]. The most common subtype was serous, followed by mucinous. Usually, these tumors show painless
scrotal swelling, sometimes accompanied by hydrocele. The median age of onset was 60 years old,
which was much later than that for germ cell tumors of the testis[4]. Up to now, 6 cases of pathologically
diagnosed malignant tumor have been reported (Table 1), of which only 2 cases have metastasis before
operation[5–10].
Pathohistologically, these tumors showed morphological similar on features to those of ovarian cancer.
They may exhibit mullerian-like characteristics and intestinal differentiation[4]. CK is the main
cytoskeletal protein of epithelial cells. Previously reported cases of mucinous cystic tumor of the testis,
there are two patterns: CK7 (+) and CK20 (+), or CK20 (+) and CK7 (-)[5–10]. And in our case, it is the
former. The mullerian type epithelium is usually CK7 (+), while the primary ovarian mucinous epithelial
tumor is usually CK7 (+) and CK20 (-)[11].
As for the treatment of primary testicular mucinous carcinoma, radical orchiectomy was performed in all
6 cases previously reported. The value of adjuvant chemotherapy remains controversial because most of
the reported cases have not shown metastases and had a good prognosis. Azuma et al.[9] reported that
serum CA19-9 decreased significantly after orchiectomy. Paclitaxel (185 mg/m2) and carboplatin (AUC 6)
were administered as adjuvant chemotherapy every 3 weeks to treat paraaortic lymph node metastasis
for 3 courses. However, after treatment, CA19-9 increased significantly and multiple lung and liver
metastases were identified on CT. The patient suspended chemotherapy and died 10 months later.
Besides, Hideto et al.[10] reported that the histopathological features of gastrointestinal epithelial cells
are more similar to gastric cancer than ovarian mucinous carcinoma. Therefore, the first-line TS1/cisplatin (CDDP) chemotherapy for gastric cancer was implemented. After treatment, the CA19-9 and
CEA tended to decrease, and the stable disease was maintained for 16 months on CT images. After 16
months, CT showed increased ascites and peritoneal dissemination lesions. The second-line regimen
paclitaxel and the third-line regimen irinotecan (CPT-11) were administered in turn, but the patient's
general condition gradually deteriorated and died 30 months after the first visit. These might indicate the
poor prognosis of patients with preoperative metastasis.
In conclusion, primary mucinous adenocarcinoma of the testis is rare and there is no standard treatment.
Because these tumors are found in the testis, the main treatment is surgical resection, but there is no
effective treatment for metastatic tumors. Paclitaxel, platinum-based chemotherapeutics may have some
curative effects, but there is still a lack of powerful clinical evidence. Additional cases and close clinical
follow-up are required in the future.
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Table
Due to technical limitations, table 1 is only available as a download in the Supplemental Files section.

Figures

Figure 1
The results of ultrasonography revealed that the right testis had hypoechoic nodule with clear boundary
and irregular shape (A). In addition, linear blood flow signal was detected in the mass by colour Doppler
ultrasound (B).
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Figure 2
Light microscopic examination observations. Histological transition from normal to neoplastic
epithelium. The tumor tissue is arranged in a glandular shape with mucus visible (A) (Hematoxylin-Eosin,
× 40). The heterotypic hyperplasia and a glandular arrangement (B) (Hematoxylin-Eosin, × 400).
Immunohistochemistry. The tumor cells were positive for CK 7 (C), CK 20 (D) and CDX-2 (E), while
negative for SATB2(F).
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