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Testis and epididymis–unusual sites of metastatic gastric cancer: A case report and review of the literature
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Abstract
BACKGROUND
Although gastric cancer is one of the most prevalent cancers worldwide, cases of gastric cancer metastasis to the male reproductive system are rare. Here, we report a case involving testicular and epididymal gastric cancer metastases.

CASE SUMMARY
A 75-year-old Chinese man complained of experiencing a palpable painful mass in the right scrotum for 6 mo. He had undergone distal gastrectomy with chemotherapy for pT3N3aMx poorly differentiated gastric adenocarcinoma 9 mo before. Physical examination revealed a moderate right hydrocele and a painful mass in the right testis and epididymis. Serum tumor biomarkers were all normal except for elevated beta-human chorionic gonadotropin levels. Computed tomography urography and B-ultrasound imaging revealed a moderate right hydrocele and a mixed solid-cystic mass in the right testicular and epididymal area. Thus, the patient underwent right radical orchiectomy. Immunohistochemical analysis revealed that the tumor cells were positive for pancytokeratins and caudal related homeodomain transcription 2. Metastatic, poorly differentiated gastric adenocarcinoma of the testis and epididymis was confirmed by pathology. He continued to undergo chemotherapy at the department of oncology of our hospital. Mesenteric lymph node metastases were found at the postoperative 1-mo follow-up.

CONCLUSION
Palpable, painful scrotal mass, history of gastric cancer, and imaging features may indicate testicular and epididymal metastatic gastric cancer.

Key Words: Gastric cancer; Testis; Epididymis; Immunohistochemistry; Metastasis; Case report

[bookmark: _Hlk88512344][bookmark: _Hlk88512883][bookmark: _Hlk88513225][bookmark: _Hlk88512545]©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved. 

[bookmark: _Hlk88512899][bookmark: _Hlk88512352]Citation: Ji JJ, Guan FJ, Yao Y, Sun LJ, Zhang GM. Testis and epididymis–unusual sites of metastatic gastric cancer: A case report and review of the literature. World J Clin Cases 2022; 10(32): 11974-11979
URL: https://www.wjgnet.com/2307-8960/full/v10/i32/11974.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i32.11974

Core Tip: Cases of gastric cancer metastasis to the male reproductive system, especially both the testis and epididymis, are rare. Here, we report a 75-year-old Chinese man with testicular and epididymal gastric cancer metastases. Palpable, painful scrotal mass, history of gastric cancer, and imaging features may indicate testicular and epididymal metastatic gastric cancer.

INTRODUCTION
In 2020, gastric cancer was the 5th most commonly diagnosed cancer and the 4th leading cause of cancer deaths worldwide[1]. Because gastric cancer is often advanced and metastatic by the time that symptoms like dyspepsia, abdominal pain, and weight loss have appeared[2], its prognosis is poor. Gastric cancer most commonly metastasizes to the liver, peritoneum, lung, and bone[3]. Gastric cancer metastases to the male reproductive system are very rare and such metastases are often diagnosed as primary tumors. Here, we present an unusual case of pathologically confirmed testicular and epididymal gastric adenocarcinoma metastases after primary tumor treatment using surgery and chemotherapy.

CASE PRESENTATION
Chief complaints
A 75-year-old Chinese man visited the department of urology of The Affiliated Hospital of Qingdao University in March 2022 complaining of experiencing a palpable painful mass in the right scrotum for 6 mo. 

History of present illness
The patient had received subtotal gastrectomy with Roux-en-Y gastrojejunostomy for gastric cancer more than 9 mo before. Histopathological analysis revealed mixed, poorly differentiated adenocarcinoma of the gastric corpus invading the serosa and lymph node metastasis of the lesser gastric curvature (5/8) (pT3N3aMx). Immunohistochemical examination showed that the neoplastic cells were positive for EGFR, MLH1, MSH2, MSH6, PMS2, PD-L1 (22C3) (CPS:5), and Ki-67 (60%) and negative for HER2 and alpha-fetoprotein (AFP). Interstitial vascular cancer embolus was revealed by positive CD31 and D2-40 staining. Neural invasion and vascular invasion were also observed by positive S100 and elastic fiber staining. The patient underwent six cycles of oxaliplatin-based chemotherapy. 

History of past illness
The patient had a history of type 2 diabetes for over 20 years, and his blood glucose was well controlled. He also had a history of juvenile orchitis and had undergone vasoligature more than 10 years before.

Personal and family history
The patient had no remarkable personal or family history.

Physical examination
Physical examination revealed hardness and haphalgesia in the right testis, a painful induration in the right epididymis, and a moderate hydrocele on the right testis. 

Laboratory examinations
Laboratory tests revealed elevated serum levels of beta-human chorionic gonadotropin (β-HCG) (12.25 IU/L) and normal serum levels of AFP (2.49 ng/mL), prostate alkaline phosphatase (1.83 ng/mL), total prostatic-specific antigen (TPSA) (0.648 ng/mL), free prostatic-specific antigen (FPSA) (0.35 ng/mL), and FPSA/TPSA (0.54). 

Imaging examinations
Urinary and scrotal B-ultrasound examination revealed that the right testis was abnormally shaped, with an uneven echo, a 2.3 cm × 1.9 cm hypoechoic mass in the caudal epididymis, and a hydrocele (2.2 cm deep) on the right testis. Computed tomography urography (CTU) revealed a mixed solid-cystic mass in the right testicular and epididymal area (Figure 1).

MULTIDISCIPLINARY EXPERT CONSULTATION
The patient underwent right radical orchiectomy on March 16, 2022. Macroscopically, the incisal surface on the right testis (5 cm × 3 cm × 3 cm) contained an off-white solid tumor with a maximum diameter of 3.6 cm. The incisal surface of the right epididymis (5 cm × 2 cm) also had off-white tumor tissue. Histomorphological analysis of the testicular and epididymal tissue revealed the presence of poorly differentiated adenocarcinoma (Figure 2A and B). Immunohistochemical analysis showed that the tumor cells were positive for Ki-67 (30%), pancytokeratins, and caudal related homeodomain transcription 2 (focal) (Figure 2C and D), but were nonreactive for CD117, PLAP, SALL4, OCT4, CD30, CK7, and CK20. 

FINAL DIAGNOSIS
Based on the patient’s medical history, he was finally diagnosed with testicular and epididymal gastric adenocarcinoma metastases. 

TREATMENT
Four days after the operation, the patient was discharged from the hospital and transferred to the department of oncology for XELOX adjuvant chemotherapy.

OUTCOME AND FOLLOW-UP
Abdominal computed tomography at the postoperative 1-mo follow-up revealed multiple nodules in the mesenteric region, which were considered to be lymph node metastases. At 2 mo postoperatively, the patient was still alive.

DISCUSSION
Over 95% of testicular neoplasms are primary tumors derived from germ cells in the testes[4]. Secondary testicular or epididymal tumors originating from other solid neoplasms are rare, making up about 2% of all testicular neoplasms[5]. A previous case series reported that cancers that metastasize to the testes are mainly prostate cancer (45/127) and lung cancer (25/127), and that stomach cancer accounts for only 5% of metastases to the testes[6]. Since testicular gastric cancer metastasis was first reported in 1962[7], only 30 other cases have been published. Similarly, only three patients have been reported to have epididymal gastric cancer metastases since 2000[8-10]. Here, we report a very rare case of gastric adenocarcinoma metastasis to both the testis and epididymis.
The main mechanisms of gastric cancer metastasis are direct invasion, hematogenous metastasis, lymphatic metastasis, and distant seeding via intraperitoneal spread[11]. Because of the blood–testis barrier, solid tumor cells rarely spread to the testes. Moreover, the tunica vaginalis forms an external fibrous protective wall that separates the testes from the peritoneal cavity[12]. However, several mechanisms are suggested to enable gastric cancer cells to overcome these barriers and invade the testis and epididymis. The first hypothesis suggests that metastases may occur via the lymph drainage duct to the testis and epididymis. Gastric metastases have also been reported to originate from testicular cancer, probably via invasion of the stomach by testicular cancer through lymphatic ducts[13-15]. It is reported that testicular and gastric cancers have overlapping lymphatic metastasis pathways[16]. If gastric cancer cells block the thoracic duct, the retrograde lymph flow may carry tumor cells to the scrotum through the receptaculum chyli and urogenital lymph vessel trunks[17]. The multiple nodules that we observed in the mesenteric region upon abdominal computed tomography scanning support this possibility. The second hypothesis suggests that patent processus vaginalis may enable the spread of gastric cancer cells to the testes. Krukenberg tumors, secondary ovarian tumors derived from gastrointestinal signet ring cell cancer, spread via intraperitoneal implantation[18]. However, the incidence of metastatic testicular cancer is much lower than that of metastases to the ovaries, probably because the closed processus vaginalis separates the testes from the peritoneal cavity. During embryonic development, the left testis descends into the scrotum before the right testis. Thus, dysfunctional abdominal inguinal ring and temporary patent processus vaginalis testes are more likely to occur on the right. In adulthood, tumors may spread to the right testis and epididymis through these regressively obliterated structures[19]. Schaefer et al[20] reported that a man who had undergone orchidopexy for left-sided cryptorchidism, which had probably obliterated the left inguinal canal, only had gastric cancer metastases in the non-cryptorchid right testis[20]. This hypothesis is also supported by the case of another gastric cancer patient who had both testicular metastases and extensive peritoneal carcinomatosis that possibly developed via implantation metastasis[12]. Considering that our patient had previously undergone vasoligature, the possible obliteration of bilateral inguinal canals may have prevented tumor cells from spreading through the processus vaginalis. Third, a case involving paraneoplastic leukemoid reactions supported the hypothesis that gastric cancer may hematogenously spread to male genital organs[21]. However, we did not find evidence to prove this. In summary, we hypothesize that the testicular and epididymal metastases in our patient might have spread contrarily via a lymph drainage duct, but the value of this hypothesis is limited due to the lack of tests or examinations.
In this case, the patient initially complained of a palpable painful mass in the right scrotum and also had a hydrocele, which was similar to a case reported by Dai et al[22]. Such cases can easily be misdiagnosed as primary testicular cancers because of their similar presentations as scrotal masses and swelling[23]. If accompanied by a history of juvenile orchitis and pain, they may also easily be misdiagnosed as epididymitis and orchitis. Most forms of primary testicular cancer are seminomas, which appear homogeneous or solid with various proportions of necrosis based on B-ultrasound and CTU imaging, respectively[24]. These features are different from the uneven echo and mixed solid-cystic mass observed in our patient upon B-ultrasound and CTU imaging, respectively. Because nonseminomatous germ cell tumors (NSGCT) can undergo varying degrees of differentiation, they may also exhibit uneven echo and cystic space. Over 70% of NSGCT patients have elevated serum levels of AFP or β-HCG[25]. Although the patient in this case had a history of gastric adenocarcinoma, primary NSGCT could not be completely excluded. Hence, immunohistochemical examination was carried out for pancytokeratins, markers of tumor cells of epithelial origin, and caudal related homeodomain transcription 2, which is ectopically expressed in intestinal metaplasia and is a marker of intestinal-type gastric adenocarcinomas[26]. Several studies have reported that immunohistochemically-confirmed gastric cancer patients have elevated serum levels of β-HCG[27,28]. Although the mechanisms of β-HCG production in gastric cancer cells are unknown, it is known that serum β-HCG can be positive in some patients with gastric cancer. After considering all the possibilities discussed above, the patient was diagnosed with testicular and epididymal gastric adenocarcinoma metastases.
Almost 80% of gastric cancer patients who undergo radical gastrectomy develop recurrent, unresectable metastatic disease[29]. The prognosis of patients with testicular metastases is poor, with an overall survival of 2–52 mo[19]. In this case, the patient underwent testicular metastasectomy, which is consistent with previously reported cases[12,16,19,22,30]. Indeed, mounting evidence has associated metastasectomy with survival benefit in gastric cancer, especially in cases with liver and lymph node metastases[31,32]. However, because these patients usually develop metastases in other sites, such as mesenteric lymph nodes as seen in our patient, they require postoperative therapy, such as systematic chemotherapy, immunotherapy, and targeted therapy. Although well-designed clinical trials on the efficacy of these treatments in patients with testicular gastric cancer metastases are lacking, early and accurate diagnosis is crucial for timely treatment and better survival. To sum up, history of gastric cancer, the presence of palpable painful scrotal masses of unknown cause, and imaging features are important indicators of testicular and epididymal gastric cancer metastases, which are valuable for early diagnosis and precise treatment.

CONCLUSION
Because gastric adenocarcinoma metastases to the testes and epididymides can easily be misdiagnosed as primary testicular cancer, clinicians should perform careful differential diagnosis. In patients with a history of gastric cancer, the presence of palpable painful scrotal mass of unknown cause and imaging features are important indicators of testicular and epididymal gastric cancer metastases.
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Figure Legends
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Figure 1 Computed tomography urography image showing a mixed solid-cystic mass in the right testicular and epididymal area.
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Figure 2 Histological analysis of testicular and epididymal tumor samples. A and B: Hematoxylin and eosin staining revealed poorly differentiated adenocarcinoma in the testis and epididymis (magnification: × 400); C and D: Immunohistochemistry revealed that the tumor cells were positive for pancytokeratins and caudal related homeodomain transcription 2 (magnification: × 200).
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