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ABSTRACT

Gastric signet ring cell adenocarcinoma (SRCA) is an aggressive malignancy primarily diagnosed in advanced stages. Metastasis to
other organ systems is uncommon, however, associated with poor prognosis. We present a young patient with persistent pain in the
testicle. Histopathologic examination of the resected testicle revealed metastatic signet ring adenocarcinoma prompting follow-up
endoscopy with biopsy confirming gastric SRCA. After 10 months of systemic chemotherapy, the patient developed worsening
headaches, and cerebrospinal fluid cytology confirmed leptomeningeal metastasis. This case underscores the rare manifestation of
SRCA and the importance of vigilance for atypical presentations to ensure timely diagnosis and management.
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INTRODUCTION

Signet ring cell adenocarcinoma (SRCA) is a subtype of gastric adenocarcinoma with an increasing incidence in the younger
population associated with poor prognosis.1 Although peritoneal carcinomatosis is frequently involved in advanced cases, gastric
SRCA rarely metastasizes to other organ systems. In this article, we present a rare case of a young patient initially with localization of
gastric SRCA in the testicle and eventually to the leptomeninges.

CASE REPORT

The patient was a 38-year-old man with significant medical history of unprovoked deep vein thrombosis (DVT) on rivaroxaban,
alcohol use 3 times per week for 10 years, and tobacco use for 22 pack-years who presented with right lower extremity swelling
concerning for recurrent DVT alongwith right groin pain radiating to his right testicle. He was hemodynamically stable and afebrile.
Physical examination demonstrated right lower extremity edema and slight tenderness of the right testicle. Occult malignancy was
suspected, given recurrent unprovoked DVTs; thus, computed tomography (CT) was obtained showing diffuse gastric wall
thickening, multiple lymphadenopathy, and nodularity and stranding densities along the peritoneal surfaces (Figure 1). Scrotal
ultrasound demonstrated a hypoechoic mass in the right testicle (Figure 2). The patient underwent an orchiectomy of the right
testicle with pathological evaluation showing SRCA infiltrating both the testicle parenchyma and spermatic cord with angiolym-
phatic invasion (Figure 3). Immunohistochemical evaluation was positive for cytokeratin (CK)-7, CK20, CK AE1/AE3, and caudal-
type homeobox transcription factor 2 and negative forHelicobacter pylori. The findings from CT and pathology raised suspicion of
a primary lesion in the stomach; thus, an esophagogastroduodenoscopy was performed visualizing diffuse ulceration, thickening,
and friability of the lower esophagus and stomach (Figure 4). Endoscopic ultrasound demonstrated irregular, hypoechoic lymph
nodes of the perigastric and porta hepatis regions as well as a noncircumferential, poorly circumscribed, hypoechoic mass at the
gastroesophageal junction (Figure 5). Biopsies of a gastric fundus ulceration and the gastroesophageal junctionmass and fine needle
aspiration of the gastrohepatic ligament and porta hepatis lymph nodes revealed invasive adenocarcinoma with signet ring features
(Figure 6).
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The patient underwent a chemotherapy regimen consisting of
oxaliplatin and 5-fluorouracil for 7 months and then a course of
capecitabine for 3 months. A follow-up CT was evident for new
peritoneal implants consistent with peritoneal carcinomatosis. He
then presented with acute worsening headache. Physical exami-
nation was unremarkable for focal neurological deficits. His pain
was controlled with intravenous dexamethasone. Magnetic reso-
nance imaging of the brain and lumbar spine showed enhance-
ment of the posterior cerebral sulci and right cauda equina nerve
root, respectively, suggestive of leptomeningeal metastasis (LM).
The cytology of the cerebrospinal fluid obtained through lumbar
puncture showed SRCA and confirmed LM. Intrathecal therapy
was not pursued, given his mental deterioration. The patient was
transferred to hospice care where he died after 2 months.

DISCUSSION

Gastric adenocarcinoma represents the fifth leading cause of
mortality related to cancer in the world, withmore than 960,000

Figure 1. Abdominal computed tomography scan. (A) Significant thickening of the gastric fundus measuring up to 27 mm. (B) Extensive
retroperitoneal lymphadenopathy in the para-aortic and aortocaval regions. (C) Enlargement of the gastrohepatic lymph node (white arrow)
measuring 24.53 29.6 mm.

Figure 2. Ultrasound of the right scrotum demonstrating a 0.9 3
0.7 3 0.8-cm marginated hypoechoic area (white crosses) in the
upper pole of the right testicle.
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new cases estimated in 2022 though is relatively uncommon in
North America.2 SRCA is a diffuse subtype that comprises
a significant proportion of all gastric malignancies reported up
to 37%.1,3 According to the World Health Organization classi-
fication, it is a poorly cohesive carcinoma composed of pre-
dominantly signet ring–appearing cells morphologically
derived from accumulation of intracellular mucin pushing the
nucleus to the periphery of the cell.4 If SRCA is detected early
and removed with endoscopic resection or gastrectomy, prog-
nosis has been shown to be favorable compared with other
undifferentiated gastric malignancies without signet ring fea-
tures.5,6 However, SRCA is an indolent disease typically found
at an advanced stage with poor prognosis on presentation of
common symptoms including weight loss, abdominal pain,
nausea, and anorexia.7 Metastasis to lymph nodes and the

peritoneum has been frequently reported as manifestations of
the advanced stage.8,9

Inflammatory drivers, typically related to H. pylori infection or
toxigenic exposure, are suspected to contribute to the patho-
genesis of SRCA.4 Immunohistochemical evaluation in our
patient was not evident for H. pylori, although smoking and
alcohol abuse were also considered as potential risk factors. The
initial finding of diffuse malignant lymphadenopathy with
progression to peritoneal carcinomatosis in our patient aligned
with the literature. However, there have been only a handful of
studies describing dissemination of SRCA of gastric origin to
the testicle and leptomeninges individually.10–13 There has not
been documentation of metastasis of gastric SRCA to both
regions in a single patient.

Figure 3. Histology of spermatic cord and testicle (hematoxylin and eosin [H&E]). (A) Spermatic cord margin with invasive adenocarcinoma
(23 objective, 203magnification); inset shows signet ring adenocarcinomacell (black arrow) onhighpowermagnification (1003). (B) Signet
ring cell adenocarcinoma infiltrating the testicular parenchyma (43 objective, 403 magnification); inset shows signet ring cell adenocar-
cinoma on high power magnification (4003).

Figure 4. Esophagogastroduodenoscopy visualizing (A) congestion and friability of the gastroesophageal junction and (B) congested,
erythematous thickening and increased vascular pattern of the gastric body.
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Orchialgia, as seen in our patient’s presentation, and painless
hemiscrotal swelling or sensation of heaviness are infrequent
presenting symptoms relative to the common gastrointestinal
upset seen in SRCA.11,12 This mimics a primary testicular neo-
plasm; thus, the differential should include germ cell and sex cord
tumors in addition to secondary neoplasms.14 Scrotal ultrasound
was evident for a testicular mass in our patient. The histopatho-
logical examination showed SRCA with a positive CK profile
(CK7, CK20, and CK AE1/AE3) strongly suggesting origination
from the upper gastrointestinal tract.15 Esophagogastroduodeno-
scopywith biopsies of the gastric and gastroesophageal ulcerations
confirmed primary SRCA. Endoscopic ultrasound further dem-
onstrated diffuse regional lymph node involvement.

Testicular metastasis is rarely documented because of the
protective blood-testes barrier and lower temperature in the
testicles.16 However, retrograde lymphatic drainage can occur
because of the intersection of the gastric and testicular lym-
phatic channels at the para-aortic lymph node station as
exhibited by retroperitoneal lymphadenopathy in the initial
CT scan of our patient. Transperitoneal seeding is another

Figure 5. Endoscopic ultrasound with findings of lymphadenopathy (red circle) in the (A) perigastric region largest measuring 133 14 mm,
(B) porta hepatis region measuring 31.9 3 15.6 mm, and a (C) noncircumferential, hypoechoic and heterogenous esophageal mass with
maximum thickness of 24 mm (dashed yellow line).

Figure 6. Gastric biopsy (hematoxylin and eosin [H&E]) showing
invasive signet ring cell adenocarcinoma (43 objective, 403
magnification); inset shows signet ring cell adenocarcinoma on high
power magnification (1003).
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possible pathway in our patient, givenmetastatic implantation
of the peritoneum.17

LM is defined as the spread of cancer to the cerebrospinal fluid,
which is found in about 5%–8% of patients with cancer and
0.06%–0.24% specifically in gastric cancer.18 Headache fol-
lowed by nausea and vomiting are frequent presenting symp-
toms in patients with gastric leptomeningeal carcinomatosis.19

SRCA on cytology confirmed LM in our patient.

Perineural invasion has emerged as a possible mechanism of
LM in primary gastrointestinal cancer and may have been
a mechanism of metastasis in this case, given cauda equina
nerve root involvement.20 Intrathecal methotrexate, radio-
therapy, and systemic chemotherapy have been attempted as
treatment with limited and variable survival duration ranging
from 1 to 10 months.19 Unfortunately, the declining perfor-
mance status of our patient limited his prognosis, and thus,
supportive care remained our mainstay treatment plan.

In this report, we present a young patient afflicted with gastric
SRCA with the rare complication of testicular and LM. Sec-
ondary testicular malignancy such as gastric SRCA should be
considered in the differential diagnosis of persistent inguinal
and testicular pain. New neurological symptoms in the setting
of gastric SRCA should trigger clinical suspicion for possible
metastasis to the leptomeninges.
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