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This study reports a case of a 59-year-old male who primarily presented with a

testicular mass accompanied by pain, ultimately diagnosed as testicular

metastasis from gastric adenocarcinoma. Over three years earlier, the patient

underwent radical gastrectomy for gastric adenocarcinoma, followed by eight

cycles of S-1 and oxaliplatin chemotherapy. On February 10, 2025, the patient

presented to our hospital with a history of a left testicular mass that had persisted

for over a year. He experienced recurrent, palpable pain in the right scrotal and

inguinal regions. Contrast-enhanced computed tomography (CT) revealed a

cystic and solid mass in the left testis; it displayed heterogeneous density, with

punctate and linear enhancement within the parenchyma on contrast scans,

showing a “fast in, fast out” pattern, while no significant enhancement was

observed within the cystic lesion. Consequently, a left radical orchiectomy was

performed, and histopathology confirmed metastatic gastric adenocarcinoma.

This case provides new data for the clinical recognition of rare metastatic

patterns of gastric cancer, highlighting the necessity of considering and

investigating its clinical features, potential pathogenesis, and effective

strategies to further prevent metastasis.
KEYWORDS
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Introduction

Gastric cancer ranks as the third leading cause of cancer-related mortality worldwide

and the fifth most common cancer, accounting for the fourth highest number of cancer

deaths globally (1–3). The epidemiological distribution of gastric cancer shows significant

regional variation. Overall, the incidence remains high in Asia, with China, South Korea,
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and Japan leading the world in both incidence and mortality rates.

Notably , the male popula t ion in these countr ies i s

disproportionately affected, with specific data indicating an

incidence rate of 43.9 per 100,000 in Chinese males, 39.7 per

100,000 in South Korean males, and 48.1 per 100,000 in Japanese

males (based on every 100,000 male population) (2). Pathologically,

more than 95% of gastric cancers are adenocarcinomas (4). In

contrast, primary adenocarcinomas of the testis and epididymis are

relatively rare, and metastasis from gastric adenocarcinoma to these

sites is exceedingly uncommon. Unlike the more frequently

observed ovarian metastasis of gastric cancer (known as

Krukenberg tumor), metastasis to the male reproductive system is

extremely rare, with only a few cases reported worldwide (5–8).

Cases involving simultaneous metastasis to both the testis and

epididymis are extremely rare. This case involves a patient with

early to mid-stage gastric adenocarcinoma who developed

metastases to the testis and epididymis more than three years

after surgery. This article provides new case data for the clinical

understanding of rare metastatic patterns of gastric cancer, whose

clinical features and pathogenesis have important research value,

and the case reveals that it is necessary to think about and explore

its clinical features, potential pathogenesis, and how to further

prevent metastasis with effective measures.
Case presentation

A 59-year-old male patient presented to our facility on February

10, 2025, with a chief complaint of a left testicular mass that had

persisted for over a year. The patient reported the incidental

discovery of a pea-sized swelling in the left testicle approximately

one year prior, which was intermittently accompanied by mild

discomfort and pain. There was no associated skin erythema,

ulceration, hematuria, or pyuria. The patient initially self-

administered antibiotics (specific agents unspecified), which

provided temporary symptom relief; however, the aforementioned

symptoms recurred periodically. Over time, the mass exhibited

progressive enlargement, now approximately the size of a quail egg,

with a notable increase in pain severity and limited response to

antibiotic therapy.

The patient’s medical history includes the excision of a left ankle

joint cyst performed at an external facility over a decade ago (details

unspecified) and a ligation procedure approximately 20 years prior

(details unspecified). About three years ago, the patient presented to

an external facility with complaints of upper abdominal pain and

discomfort. Endoscopic examination of the stomach revealed a

large ulcer at the corner of the stomach, with a biopsy indicating

poorly differentiated adenocarcinoma (signet ring cell carcinoma),

pending exclusion of other diagnoses. On December 14, 2021, the

patient underwent a laparoscopic distal gastrectomy with gastric-

jejunal anastomosis and laparoscopic adhesiolysis for intestinal

adhesions under general anesthesia. Intraoperative findings

included adhesions between the omentum and the upper

abdomen, as well as to the liver. A 3 cm ulcerative carcinoma was

identified at the gastric angular region, exhibiting full-thickness
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invasion. Enlarged lymph nodes were observed near the common

hepatic artery, near the left gastric artery, near the splenic artery,

and in the peripylorus and perihepatic duodenal ligament areas.

Postoperative pathology (December 20, 2021) confirmed a

moderately to poorly differentiated adenocarcinoma of the distal

stomach, infiltrating the entire gastric wall. The tumor measured 2.5

cm by 2.5 cm, with evidence of neural invasion within the lesion; no

vascular invasion was noted. Immunohistochemistry results

showed tumor cells positive for PIS2, MSH2, MSH6, MLH1, CKp;

occasional positivity for CDX-2 and Villin; CK20 negative; CK7

positive; Ki-67 proliferation index approximately 65%; HER2

negative; SALL4 negative; hepatocyte marker negative; CEA

positive. No tumor infiltration was observed at the resection

margins. Lymph nodes within the gastric perivisceral fat: 2 out of

8 nodes exhibited metastatic involvement. Other lymph nodes

(Group 3: 1 node; 12V group: 2 nodes) showed no evidence

of metastasis.
Final diagnosis

Moderately differentiated gastric adenocarcinoma (pT3N1M0,

stage IIB), mismatch repair proficient (pMMR), HER2 negative,

consistent with early to intermediate-stage gastric carcinoma. The

genomic profiling indicates a potentially high sensitivity to

platinum-based chemotherapeutics, with a comparatively reduced

risk of adverse effects from 5-FU/capecitabine, irinotecan, and

taxanes. Detected targeted therapy-associated genetic alterations

include TP53 p.R248W and MET amplification, while variants of

uncertain clinical significance comprise CDK4 p.R181Q and

JAK2 p.L697H.

The patient underwent adjuvant chemotherapy with the SOX

regimen during cycles 1 through 8 postoperatively: oxaliplatin 150

mg intravenously on day 1 combined with tegafur/gimeracil/

oteracil (Tegio capsule) 50 mg orally twice daily from days 1 to

14, administered every three weeks. During the final chemotherapy

cycle, due to chemotherapy-induced myelosuppression and

moderate anemia, granulocyte-colony stimulating factor (G-CSF)

was given to promote leukocyte recovery. Given the severity of

anemia and the patient’s inability to tolerate combined modality

therapy, monotherapy with the Tegio capsule 50 mg orally from

days 1 to 14 every three weeks was continued, resulting in an

uneventful chemotherapy course. From February 21 to March 25,

2022, the patient received definitive radiotherapy targeting the

gastric carcinoma region: CTV 4500 cGy in 25 fractions at 180

cGy per fraction. The radiotherapy was well tolerated. During close

follow-up over the next three years, no evidence of tumor

recurrence has been observed.

Physical examination shows normal external genitalia

development, with evenly distributed pubic hair and intact skin

surface free of ulcers, scars, or fistulas. The urethral meatus is non-

erythematous and free of discharge. Palpation of the left scrotum

reveals an enlarged testis measuring approximately 3×4 cm,

characterized by hardness, limited mobility, and adhesion

between the testis, epididymis, and spermatic cord, with indistinct
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boundaries and tenderness upon pressure. An elongated,

protruding mass is noticeable along the spermatic cord in the left

inguinal region, without significant overlying skin erythema or

ulceration; the spermatic cord appears markedly thickened,

extending proximally toward the internal inguinal ring. The mass

size remains unchanged when in the supine position. The right

testis, epididymis, and spermatic cord are unremarkable

on palpation.

Laboratory test results showed normal serum b-human

chorionic gonadotropin (b-HCG) levels (less than 2.0 IU/L;

reference values are 0 to 5.0 IU/L). Alpha-fetoprotein (AFP) is

measured at 1.58 IU/mL (reference values are 0 to 6.13 IU/mL).

Lactate dehydrogenase (LDH) activity is 195 U/L (reference values

are 120 to 250 U/L). Carbohydrate antigen 19-9 (CA 19-9) is

elevated at 163.56 U/mL (reference values are 0 to 27.5 U/mL).
Frontiers in Oncology 03
Carcinoembryonic antigen (CEA) is 9.41 ng/mL (reference values

are 0 to 4.1 ng/mL).
Ancillary examination

Scrotal ultrasound revealed that “the left testis was in the shape of

‘reverse C’, with abnormal morphology, the left epididymis had uneven

echogenicity and rich blood supply, the left testis had an anterior liquid

dark area, and the left spermatic cord was thickened, with uneven

echogenicity and a slightly rich blood supply(Figure 1)”. The enhanced

computed tomography (CT) scan revealed “cystic solid occupancy of

the left testis: uneven density of the left testis, point-stripe enhancement

in the parenchyma, showing a ‘fast-in-fast-out’ pattern, and no obvious

enhancement in the cystic foci” (Figure 2).
FIGURE 1

Scrotal ultrasound.
FIGURE 2

The enhanced computed tomography (CT).
frontiersin.org

https://doi.org/10.3389/fonc.2025.1654010
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Huang et al. 10.3389/fonc.2025.1654010
As a malignant tumor was suspected in the preoperative

auxiliary examination, the patient underwent a left radical

orchiectomy via the inguinal route under lumbar-rigid anesthesia.

Postoperative pathology was consistent with metastasis of

gastric adenocarcinoma. Pathological diagnosis: (left side)

infiltration of poorly differentiated tubular adenocarcinoma in the

testis and epididymis, with the maximum diameter of the tumor

being approximately 4.0 cm; nerve bundle invasion (+), vascular

invasion (+); no cancerous cells were observed in the margins of the

surgical incision; the combination of the immunophenotyping

examination results suggested the possibility of upper

gastrointestinal tract origin, so please correlate with the clinical

history. Immunomarkers: MUC5AC (+), CK7 (+), CK20 (+), CDX-

2 (foci +), CEA (+), HER2 (-), TTF-1 (-), Ki-67 (+, about

50%) (Figure 3).

No cancer cell infiltration was found at the edge of the surgical

site. Due to severe adverse effects of chemotherapy and

radiotherapy (e.g., hematotoxicity and gastrointestinal reactions)

after the last surgery, the patient was physically unable to endure the

discomfort again and therefore only agreed to symptomatic

treatment and close follow-up. The patient was followed up after

six months with progression-free survival.
Discussion

Gastric cancer generally has a poor clinical prognosis, which is

mainly attributed to the fact that it often progresses to an advanced

stage by the time of diagnosis, while early diagnosis can significantly

enhance therapeutic outcomes (4). The most common metastatic

target organs for this disease are the liver, peritoneum, lungs, and

bone marrow. Metastases to the liver, lungs, bones, peritoneum, and

regional lymph nodes are frequently observed in advanced cases,

and these metastatic signs often indicate a poor prognosis. This

emphasizes the importance of early diagnosis and intervention (2).

The testes, epididymis, and spermatic cord are uncommon sites of

metastasis and are typically observed in advanced stages (9).

Patients with gastric cancer in China typically exhibit the

characteristics known as “three highs and one short”: high
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incidence, low early detection rate, high mortality rate, and short

survival time. There is a significant disparity in the postoperative

recurrence rate by stage: approximately 14% for early gastric cancer,

and up to 60% for advanced gastric cancer. Notably, around 70% of

patients with progressive gastric cancer experience recurrence or

metastasis within two years after radical surgery, with abdominal

implantation metastasis (34.9%) being the most common. Studies

have confirmed that advanced gastric carcinoma-peritoneal

metastasis (AGC-PM) is the leading cause of death in patients

with advanced gastric cancer (10). Awareness, screening,

healthcare, and healthy lifestyles for gastric cancer are crucial to

diminishing its global impact (2).

According to existing studies, the mechanism of gastric cancer

metastasis to the testis and epididymis has not been clarified; early

literature considered the hematogenous route of metastasis (11–13).

However, studies conducted after 2008 have generally questioned

the clarity of their transfer pathways (9, 14–17). At currently, the

following hypotheses exist regarding the metastasis of malignant

tumors to the testis (14): (1) Lymphatic metastasis (9, 14): It

includes conventional lymphatic metastasis and retrograde

lymphatic diffusion, and there is bidirectional metastasis

(stomach-testis mutual metastasis). (2) Anatomical channel

diffusion hypothesis: body cavity implantation and metastasis

(similar to the Krukenberg tumor model) extending directly

through the blood vessel wall or unclosed sheath process (18). (3)

Hypothesis of hematogenous diffusion (19): Multipathway spread

can include direct diffusion and retrograde venous diffusion or

embolization, as seen with renal and adrenal tumors that spread

along the internal spermatic vein. (4) Direct infiltration (18): Such

as a malignant tumor of the epididymis and spermatic cord (5).

Tumor dormancy activation hypothesis (16, 20): The late

recurrence of the primary tumor after treatment may be related

to the reactivation of long-term dormant tumor cells in distant

organs. The incidence of testicular metastasis is less than 2.5% of

testicular malignant tumors, and its rarity is attributed to multiple

anatomical barriers (white membrane wrapping, low temperature

environment, blood-testis barrier, and hanging position) (14, 17).

Prostate cancer (32%) and lung cancer (19%) were the primary

focuses. Notably, distinguishing between primary and secondary
FIGURE 3

Postoperative pathology.
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testicular tumors can be challenging (13). Metastasis of malignant

tumors to the epididymis is rare, and concurrent metastasis to both

the testis and epididymis is even rarer than a primary tumor (12,

19, 21).

This patient resembles previously reported cases (14).

Considering our patient’s previous vasectomy, the palpable,

painful mass associated with syringomyelia and possible occlusion

of the bilateral inguinal ducts may have hindered the spread of

tumor cells through the vaginal eminence. The pathology revealed

invasion of the testicular sheath wall layer and the chorda tympani,

and the risk of metastasis by implantation was considered high.

However, lymphatic spread could not be ruled out due to the

presence of syringomyelia, suggesting that lymphatic drainage

might be impaired , which could lead to retrograde

lymphatic spread.

It is important to note that primary testicular cancer is most

common in men aged 15 to 35 years, whereas metastatic testicular

cancer is more prevalent in men aged 50 to 60 years and older.

Additionally, testicular masses occurring in this age group are more

likely to be metastatic (22). As described in this case and in the

literature, the clinical manifestations and tumor markers often lack

specificity. The primary imaging feature is a predominantly cystic-

solid mass in the testis and adjacent tissues. Distinguishing between

metastatic and primary testicular tumors on imaging can be

challenging; thus, it is necessary to combine imaging results with

abdominal/pelvic CT and gastrointestinal scintigraphy to exclude

metastatic foci. Ultimately, the final diagnosis relies on

histopathology (23).

In this case, the patient exhibits initial symptoms of a testicular

mass and inguinal pain, which aligns with the report (19). The most

common signs of male genital metastasis include a mass in the

scrotum or discomfort in the groin area, sometimes accompanied

by syringomyelia and scrotal swelling. Because of their unusual

symptoms, these conditions are often misdiagnosed as primary

tumors of the male genital organs, hernias, epididymitis, or orchitis.

Thus, it is necessary to consider the patient’s medical history

comprehensively. For patients with a history of gastrointestinal

malignant tumors, rare metastatic tumors of the reproductive

system should not be overlooked (24). Although tumor markers

and imaging methods such as ultrasound, CT scans, MRI, and PET-

CT can provide valuable information for diagnosis, the exact

differential diagnosis of tumors relies on biopsy procedures and

histopathological analysis. While the diagnosis takes distant

metastases into account, the fact that the condition is advanced

does not imply that necessary surgical treatment should be forsaken

(24). In cases where metastases are limited to the reproductive

organs and are considered resectable, complete surgical resection

combined with subsequent radiotherapy and chemotherapy can

significantly improve survival outcomes.

Through in-depth analysis, the disease progression in this case

led us to reflect on the effectiveness of existing diagnostic and

therapeutic strategies for preventing rare metastases from primary

tumors. Reviewing the diagnostic and treatment processes of this

case, we found that although conventional radiotherapy is widely

used, it has recognized limitations in treatment precision, toxicity
Frontiers in Oncology 05
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potentially undermine its effectiveness in preventing metastasis.

Notably, current medical technology is undergoing significant

changes, and the integration of artificial intelligence (AI) in

radiation oncology is advancing rapidly, showing transformative

potential. Studies have confirmed that multifunctional AI models

demonstrate good task execution and significant generalization

capabilities in multicenter cohort data (25, 26). Specifically, the

application of AI in radiation therapy (AI radiotherapy) is

promising. For example, AI-automated contouring is expected to

replace manual methods, saving significant costs and time, and

allowing professionals to focus more on patient care (27).

Incorporating AI in radiologic imaging and treatment planning

enhances the accuracy of anatomical diagnostics and the

effectiveness of various treatment plans, highlighting the

transformative power of artificial intelligence in medical imaging

(25). Meanwhile, AI-assisted chemotherapy regimen design (AI

chemotherapy) has demonstrated potential for clinical application.

Preliminary studies support the feasibility of using AI to optimize

chemotherapy drug selection, calculate dosages, determine timing,

and predict efficacy and toxicity. The main advantage lies in its

ability to integrate multi-dimensional data, resulting in more

accurate and personalized treatment decisions (28). Therefore, we

hypothesized that if such AI chemotherapy strategies could be

prospectively integrated and implemented in the postoperative

adjuvant treatment phase, they might provide a new way to

reduce the risk of rare postoperative metastases, including the

type presented in this case, by enhancing the precision and

efficacy of treatment. Of course, more prospective clinical studies

are urgently needed to validate this speculation (28).

The intensive application of AI/ML (machine learning)

technologies in radiation oncology and chemotherapy

optimization is driving a transformation in treatment by

enhancing accuracy, efficiency, and personalization. It plays a

crucial role in patient selection, treatment planning, dosimetry,

response assessment, and even drug design and tumor classification

(29, 30). AI is emerging as a transformative tool capable of

analyzing factors such as cancer type, stage, and patient

characteristics to support personalized treatment strategies,

including antibody selection, radioconjugate options, and dosage

adjustments. This development opens up new possibilities for

advancing precision cancer care (30).

In this study, we report a case of postoperative testicular

epididymal metastasis from gastric cancer in a patient whose

genetic testing revealed gene variants of unknown clinical

significance, along with those related to targeted drug

administration. Three years after the radical resection of the in

situ tumor, this patient developed rare testicular epididymal

metastases, which led us to propose the scientific hypothesis that

these genetic variants of unknown significance may be potentially

associated with the unusual metastatic properties of the tumor. A

search in the GeneCards database found that the mutation site of

CDK4p.R181Q was associated with gastric adenocarcinoma (the

correlation score was low), but no related records of JAK2p.L697H

were retrieved. Additionally, neither the CDK4p.R181Q nor the
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JAK2p.L697H mutation sites were identified in the core genome

database related to urinary system tumors. Existing evidence

indicates that the research data regarding this mutation site in

specific tumor types (such as urinary system tumors) may not be

fully represented, or that further investigation is needed. This study

aims to serve as a reference for establishing future research

pathways by systematically reporting this case: (1) Accumulating

pathological data on similar rare metastasis cases; (2) Enhancing the

long-term follow-up database of genetic test results; and (3)

Exploring the correlation between genetic variant profiles and

metastatic patterns. This research idea can provide important

insights for subsequent clinical practice and scientific research: by

systematically collecting and analyzing the genetic features of rare

metastatic cases, it is expected to reveal the molecular mechanisms

underlying the unique metastatic behaviors of tumors, ultimately

leading to precise predictions and interventions for individualized

treatment. It is worth mentioning that, because this case is only a

case report, there is a lack of follow-up research to verify the

correctness of the scientific hypothesis.
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding authors.
Ethics statement

Written informed consent was obtained from the individual(s)

for the publication of any potentially identifiable images or data

included in this article.
Author contributions

YH: Conceptualization, Data curation, Investigation,

Methodology, Writing – original draft, Writing – review &

editing. MX: Conceptualization, Data curation, Investigation,

Methodology, Writing – original draft, Writing – review &
Frontiers in Oncology 06
editing. YZ: Conceptualization, Data curation, Methodology,

Supervision, Writing – review & editing. YX: Investigation,

Methodology, Supervision, Writing – review & editing. LW:

Investigation, Methodology, Supervision, Writing – review &

editing. HH: Data curation, Supervision, Writing – review &

editing. WL: Conceptualization, Methodology, Supervision,

Writing – review & editing. SL: Conceptualization, Methodology,

Supervision, Writing – review & editing.
Funding

The author(s) declare that no financial support was received for

the research and/or publication of this article.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this

article has been generated by Frontiers with the support of artificial

intelligence and reasonable efforts have been made to ensure

accuracy, including review by the authors wherever possible. If

you identify any issues, please contact us.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. Leong T, Smithers BM, Michael M, Haustermans K, Wong R, Gebski V, et al.
Preoperative chemoradiotherapy for resectable gastric cancer. N Engl J Med. (2024)
391:1810–21. doi: 10.1056/NEJMoa2405195

2. Pradhan SP, Gadnayak A, Pradhan SK, Epari V. Epidemiology and prevention of
gastric cancer: A comprehensive review. Semin Oncol. (2025) 52:152341. doi: 10.1016/
j.seminoncol.2025.152341

3. Ortego M, Arrizibita O, Martinez-Lage A, Atienza AV, Alvarez Gigli L, Ruiz O,
et al. Neoadjuvant chemoradiotherapy in locally advanced gastric adenocarcinoma:
long-term results and statistical algorithm to predict individual risk of relapse. Cancers
(Basel). (2025) 17:1530. doi: 10.3390/cancers17091530

4. Ajani JA, D’Amico TA, Bentrem DJ, Corvera CU, Das P, Enzinger PC, et al.
Gastric cancer, version 2.2025, NCCN clinical practice guidelines in oncology. J Natl
Compr Canc Netw. (2025) 23:169–91. doi: 10.6004/jnccn.2025.0022
5. Al-Obaidy KI, Idrees MT, Grignon DJ, Ulbright TM. Adenocarcinoma of the rete
testis: clinicopathologic and immunohistochemical characterization of 6 cases and
review of the literature. Am J Surg Pathol. (2019) 43:670–81. doi: 10.1097/
PAS.0000000000001219

6. Chen Y, Chen Y, Sun Q, Hou X, Fu S, Jin H, et al. Adenocarcinoma of the rete
testis: clinicopathological study of 18 cases with emphasis on MET amplification
and a review of the literature. Histopathology. (2025) 86:762–71. doi: 10.1111/
his.15383

7. Sun Q, Yang YZ, Chen Y, An X, Zhang Y. Primary adenocarcinoma of the
spermatic cord: a case report and review of the literature. Diagn Pathol. (2024) 19:136.
doi: 10.1186/s13000-024-01558-2

8. Acosta AM, Al-Obaidy KI, Sholl LM, Ulbright TM, Idrees MT. Molecular analysis
of adenocarcinomas of the rete testis demonstrates frequent alterations in genes
frontiersin.org

https://doi.org/10.1056/NEJMoa2405195
https://doi.org/10.1016/j.seminoncol.2025.152341
https://doi.org/10.1016/j.seminoncol.2025.152341
https://doi.org/10.3390/cancers17091530
https://doi.org/10.6004/jnccn.2025.0022
https://doi.org/10.1097/PAS.0000000000001219
https://doi.org/10.1097/PAS.0000000000001219
https://doi.org/10.1111/his.15383
https://doi.org/10.1111/his.15383
https://doi.org/10.1186/s13000-024-01558-2
https://doi.org/10.3389/fonc.2025.1654010
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Huang et al. 10.3389/fonc.2025.1654010
involved in cell cycle regulation. Histopathology. (2022) 81:77–83. doi: 10.1111/
his.14661

9. Park S, Moon SK, Lim JW. Mechanism of metastasis to the spermatic cord and
testis from advanced gastric cancer: a case report. BMC Gastroenterol. (2020) 20:119.
doi: 10.1186/s12876-020-01269-0

10. Liu ZL, Zhang CW. Research progress of peritoneal implantation metastasis in
advanced gastric cancer. Chin J Surg Oncol. (2020) 12:271–5. doi: 10.3969/j.issn.1674-
4136.2020.03.021

11. Yi DX, Liao SF, Wu YY, Huang ZM, Jiang WM. Metastasis of left testis,
epididymis and spermatic cord in gastric cancer: a case report. J Clin Urol. (2005)
20:498–. doi: 10.3969/j.issn.1001-1420.2005.08.029

12. Xiang YC, Liu T, Cao CY, Han YJ. A case report of bilateral epididymal
metastases after surgery for gastric cancer. Chin J Urology. (2005) 26:29.
doi: 10.3760/j:issn:1000-6702.2005.01.034

13. Li XD, Liu Y, Wu HY, Fang HW, Lu YY, Yao YL. Metastatic adenocarcinoma of
testis and epididymis vas deferens after gastric cancer surgery: a case report. Natl Med J
China. (2007) 87:864. doi: 10.3760/j:issn:0376-2491.2007.12.022

14. 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) 10:11974–9. doi: 10.12998/wjcc.v10.i32.11974

15. Li H, Qian J, He ZM, Huang Y. Isolated testicular metastasis after gastric cancer
surgery: a case report. Cancer Res Clinic. (2008) 20:864–. doi: 10.3760/cma.j.issn.1006-
9801.2008.12.032

16. Hirano D, Ohkawa M, Hasegawa R, Okada N, Ishizuka N, Kusumi Y. Metastatic
tumor of the spermatic cord in adults: A case report and review. Case Rep Urol. (2015)
2015:747261. doi: 10.1155/2015/747261

17. Yu B, Meng M, Qin R, Xu Q, Zhang N, Fu N. Case Report: A testicular torsion as
an initial presentation of a patient with metastatic cecum signet-ring cell cancer. Front
Oncol. (2023) 13:1189552. doi: 10.3389/fonc.2023.1189552

18. Huang X, Xu K, Zhao Y, Chen M, Li Z. Paratesticular metastasis from colorectal
adenocarcinoma presenting as hydrocele: a rare case report and literature review. Front
Oncol. (2024) 14:1373760. doi: 10.3389/fonc.2024.1373760

19. Fu J, Luo J, Ye H, Chen Y, Xie L. Testicular and spermatic cord metastases from
gastric adenocarcinoma: an unusual case. Cancer Manag Res. (2021) 13:1897–900.
doi: 10.2147/CMAR.S286909
Frontiers in Oncology 07
20. Kim JH, Kim DS, Cho HD, Lee MS. Late-onset metastatic adenocarcinoma of the
spermatic cord from primar. World J Surg Oncol. (2014) 12:128. doi: 10.1186/1477-
7819-12-128

21. Meng J, Bai AS, Wang F. Metastasis of testis, epididymis and vas deferens in
gastric cancer: a case report and review of related literature. J Contemp Urologic Reprod
Oncol. (2016) 8:47–,54. doi: 10.3870/j.issn.1674-4624.2016.01.014

22. Hou G, Jiang Y, Cheng X. Testicular metastasis of pancreatic carcinoma on
FDG-PET/CT. Clin Nucl Med. (2020) 45:85–6. doi: 10.1097/RLU.0000000000002820

23. Hao C, Kang C, Kang X, Yu Z, Li T, Xue J. Primary borderline mucinous
testicular tumor: A case report and literature review. Front Oncol. (2020) 10:619774.
doi: 10.3389/fonc.2020.619774

24. Dai WG, Wang L, Ye ZJ, Wu H. Left spermatic cord metastasis after gastric
stump cancer surgery: a case report. Natl Med J China. (2016) 96:2441. doi: 10.3760/
cma.j.issn.0376-2491.2016.30.017

25. Pezzino S, Luca T, Castorina M, Puleo S, Castorina S. Current trends and
emerging themes in utilizing artificial intelligence to enhance anatomical diagnostic
accuracy and efficiency in radiotherapy. Prog BioMed Eng (Bristol). (2025) 7:032002.
doi: 10.1088/2516-1091/adc85e

26. Kim K, Oh Y, Park S, Byun HK, Lee J, Kim JS, et al. End-to-end breast cancer
radiotherapy planning via LMMs with consistency embedding.Med Image Anal. (2025)
105:103646. doi: 10.1016/j.media.2025.103646

27. Malone C, Nicholson J, Ryan S, Thirion P, Woods R, McBride P, et al. Real world
AI-driven segmentation: Efficiency gains and workflow challenges in radiotherapy.
Radiother Oncol. (2025) 209:110977. doi: 10.1016/j.radonc.2025.110977

28. Swart R, Boersma L, Fijten R, van Elmpt W, Cremers P, Jacobs MJG.
Implementation strategy for artificial intelligence in radiotherapy: can
implementation science help? JCO Clin Cancer Inform. (2024) 8:e2400101.
doi: 10.1200/CCI.24.00101

29. Chan J, Parker L, Carter S, Nickel B, Carroll S. Radiation oncology patients’
perceptions of artificial intelligence and machine learning in cancer care: A multi-
centre cross-sectional study. Radiother Oncol. (2025) 207:110891. doi: 10.1016/
j.radonc.2025.110891

30. Azadinejad H, Farhadi Rad M, Shariftabrizi A, Rahmim A, Abdollahi H.
Optimizing cancer treatment: exploring the role of AI in radioimmunotherapy.
Diagnostics (Basel). (2025) 15. doi: 10.3390/diagnostics15030397
frontiersin.org

https://doi.org/10.1111/his.14661
https://doi.org/10.1111/his.14661
https://doi.org/10.1186/s12876-020-01269-0
https://doi.org/10.3969/j.issn.1674-4136.2020.03.021
https://doi.org/10.3969/j.issn.1674-4136.2020.03.021
https://doi.org/10.3969/j.issn.1001-1420.2005.08.029
https://doi.org/10.3760/j:issn:1000-6702.2005.01.034
https://doi.org/10.3760/j:issn:0376-2491.2007.12.022
https://doi.org/10.12998/wjcc.v10.i32.11974
https://doi.org/10.3760/cma.j.issn.1006-9801.2008.12.032
https://doi.org/10.3760/cma.j.issn.1006-9801.2008.12.032
https://doi.org/10.1155/2015/747261
https://doi.org/10.3389/fonc.2023.1189552
https://doi.org/10.3389/fonc.2024.1373760
https://doi.org/10.2147/CMAR.S286909
https://doi.org/10.1186/1477-7819-12-128
https://doi.org/10.1186/1477-7819-12-128
https://doi.org/10.3870/j.issn.1674-4624.2016.01.014
https://doi.org/10.1097/RLU.0000000000002820
https://doi.org/10.3389/fonc.2020.619774
https://doi.org/10.3760/cma.j.issn.0376-2491.2016.30.017
https://doi.org/10.3760/cma.j.issn.0376-2491.2016.30.017
https://doi.org/10.1088/2516-1091/adc85e
https://doi.org/10.1016/j.media.2025.103646
https://doi.org/10.1016/j.radonc.2025.110977
https://doi.org/10.1200/CCI.24.00101
https://doi.org/10.1016/j.radonc.2025.110891
https://doi.org/10.1016/j.radonc.2025.110891
https://doi.org/10.3390/diagnostics15030397
https://doi.org/10.3389/fonc.2025.1654010
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Postoperative testicular metastasis in early to mid-stage gastric adenocarcinoma: a case report and literature review
	Introduction
	Case presentation
	Final diagnosis
	Ancillary examination

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


