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Background/objectives: Krukenberg tumors (KTs) are rare metastatic ovarian
neoplasms, most frequently secondary to gastric adenocarcinomas, and typically
occur in women aged 30-60 years. Their presentation in adolescents is
exceedingly uncommon and often leads to diagnostic delays due to
nonspeci ¢ symptoms and low clinical suspicion.

Case presentation: We describe the case of an 18-year-old female presenting
with progressive abdominal pain and bilateral adnexal masses. Imaging
suggested advanced ovarian pathology, and surgical exploration with
histopathological evaluation con rmed metastatic signet-ring cell carcinoma.
Upper gastrointestinal endoscopy subsequently identi ed a poorly differentiated
gastric adenocarcinoma, establishing the diagnosis of KT.

Methods: To place this case in context, a narrative literature review was
performed using PubMed, Google Scholar, and ScienceDirect. English-
language case reports and case series describing KTs in patients aged 20
years were selected. Fifteen studies were analyzed regarding clinical
presentation, histopathological features, diagnostic approach, and
patient outcomes.

Results: The majority of reported cases demonstrated bilateral ovarian
involvement, vague abdominal symptoms, and gastric origin. Diagnostic delays
were frequent, and prognosis remained poor despite multimodal
treatment strategies.

Conclusions: This case highlights the importance of considering metastatic
gastrointestinal malignancies in the differential diagnosis of ovarian tumors in
adolescents and emphasizes the value of early endoscopic assessment. By
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combining a rare adolescent case with a focused literature review, this work
provides one of the few comprehensive syntheses of KTs in patients under 20
years, offering a unique contribution to improving clinical awareness and guiding
future diagnostic strategies.
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1 Introduction

Krukenberg tumors (KTs) represent a rare subtype of metastatic
ovarian neoplasms, characterized histologically by mucin-
producing signet ring cells. They account for between 1% and 2%
of all ovarian cancers. They are estimated to represent
approximately 30-40% of all secondary ovarian metastases (1).
The KTs frequency varies with the prevalence of gastric
carcinoma in the studied population; for example, in Japan, they
account for a signi cant proportion (17.8%) of all ovarian cancers
(2, 3). It is important to note that adenocarcinomas composed of
signet ring cells from various organs tend to metastasize to the
ovaries much more commonly than adenocarcinomas of other
histological types from the same primary sites (2).

Although Friedrich Krukenberg described the tumors in 1896,
he erroneously interpreted them as primary ovarian bro-sarcomas
containing mucinous cells. Their true metastatic nature was
established six years later by Schlagenhaufer (2). The stomach
constitutes the most prevalent primary site, followed by
malignancies originating from the colon, appendix, and breast,
especially invasive lobular carcinoma of the breast (4). Other
rarer locations are the gallbladder, biliary tract, pancreas, small
intestine, ampulla of Vater, cervix, and urinary bladder/urachus (2,
5, 6). It is hypothesized that KTs develop as a result of selective
retrograde lymphatic dissemination of the primary gastric
malignancy along the stomach-to-ovary lymphatic pathway (7).

These tumors tend to appear at a younger age, with a median
age of onset in the fourth decade of life, notably earlier than most
primary ovarian malignancies, which are usually diagnosed between
the ages of 55 and 65 (2). The KTs diagnosis primarily relies on
identifying their distinctive histopathological characteristics under
microscopy, which typically include a dense broblastic stroma
in Itrated by malignant signet ring cells arranged individually, in
nests, or in cord-like patterns. Additionally, immunohistochemical
(IHC) analysis plays a crucial role in differentiating between
primary ovarian neoplasms and metastatic lesions (3).

KTs are linked to a negative outcome and are typically a sign of
advanced-stage cancer. Due to the lack of a well-established effective
treatment, the prognosis remains poor, with most patients reporting
a median survival of about 14 months after diagnosis (7).
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Although these tumors are mostly found in adult women, they
are extremely uncommon in adolescents and young adults. Because
of their unusual presentation in this age group, they frequently
result in major delays in diagnosis. Given the limited number of
reported cases in individuals under 20 years of age, we present a rare
KT case in a teenage patient and complement this with a narrative
review of the existing literature. Our aim is to offer a descriptive
synthesis of published case reports, case series, and reviews of the
literature focusing on this speci ¢ age group. This approach enables
a better understanding of the clinical features, pathological ndings,
and management options relevant to this rare population.

2 Case description

2.1 Clinical and biological ndings

An 18-year-old female was admitted to our clinic with a six-
month history of progressive abdominal distension and
intermittent lower abdominal pain, both of which had worsened
in the preceding month. Prior to admission, the patient had sought
care at multiple provincial medical centers, where non-speci ¢
diagnostic investigations were conducted. She was later admitted
to a general surgery department, where imaging studies suggested
the presence of a pelvic mass, and an exploratory laparotomy was
advised. However, the procedure was declined by the patient’s
mother due to concerns regarding the invasiveness and associated
surgical risks. The patient was subsequently referred to our
institution for further diagnostic evaluation and management.

The patient’s clinical history has been recorded and physical
examination, including bimanual pelvic assessment was performed.
Imaging was initiated with transabdominal ultrasonography to evaluate
the pelvic masses, followed by serum biomarker testing. The patient’s
medical history was unremarkable, with no known familial
predisposition to malignancy. Menstrual cycles were regular, and no
prior or current gynecologic symptoms were reported. On clinical
examination, vital signs were within normal limits. Abdominal
palpation revealed diffuse tenderness, and bimanual pelvic
examination identi ed bilateral adnexal masses. Transabdominal
ultrasonography demonstrated two large ovarian masses. The right
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ovary was entirely replaced by a predominantly solid, heterogeneous
mass measuring 25 x 10 cm, while the left ovary exhibited a similar
lesion approximately 10 cm in diameter. Serum tumor markers were
within normal reference ranges, including alpha-fetoprotein (AFP:
0.944 1U/ml; normal: <10 IU/ml), cancer antigen 125 (CA-125: 9.18
IU/ml; normal: <35 1U/ml), and carcinoembryonic antigen (CEA: 1.34
ng/ml; normal: <5 ng/ml). Due to the emergency nature of the case, the
serum levels of LDH, b-hCG, and CA 19-9 were not immediately
available at the time of initial surgical management. These were
obtained postoperatively and showed elevated values for CA 19-9
(66.83 IU/mL; normal range: < 15 IU/mL) and LDH (205 U/L; normal
range: 135-225 U/L)while b-hCG was unavailable in emergency
testing. Mild elevations were observed in platelet count and C-
reactive protein (CRP), though exact values remained just above the
upper normal limits.

Exploratory laparotomy with intraoperative frozen section analysis
was initially performed based on sonographic ndings and a previously
obtained contrast-enhanced CT scan from another center, which
described only bilateral pelvic masses without suspicion of a gastric
origin. As the patient’s condition required urgent intervention,
gastrointestinal endoscopy was not performed preoperatively. Based
on intraoperative ndings, patient age and subsequent histopathology,
both upper Gl endoscopy and updated imaging were conducted
postoperatively to identify a potential primary malignancy. These
included upper gastrointestinal endoscopy and colonoscopy, with
targeted biopsy collection. Cross-sectional imaging with contrast-
enhanced computed tomography (CT) of the head, chest, abdomen,
and pelvis was also performed to assess disease extent and identify any
primary lesions. Histopathological and immunohistochemical analyses
were subsequently carried out on both gynecologic and
gastrointestinal specimens.

2.2 Endoscopic and medical imaging
assessments

2.2.1 Contrast computed tomography

To assess the extent of disease dissemination and to identify a
potential primary malignancy, a contrast-enhanced computed
tomography (CT) scan of the head, chest, abdomen, and pelvis
was conducted. The liver appeared enlarged and mildly lobulated,
although no de nitive focal hepatic lesions were identi ed. The left
adnexa was noted to be enlarged due to a hypodense mass, which
was clearly visible on both non-contrast and contrast-enhanced
sequences. Additionally, lymphadenopathy was observed in the left
external iliac region, with the largest lymph node measuring
approximately 13 x 14 mm. At the level of the gastric antrum,
the CT scan revealed circumferential wall thickening measuring 9
mm, resulting in narrowing of the gastropyloric junction (Figure 1),
with minimal contrast enhancement (iodophilia). Moreover, a
focally exophytic, iodophilic thickening measuring 11 mm was
detected along the greater curvature of the stomach, exhibiting an
endoluminally protruding, bosselated contour (Figure 2), ndings
that were highly suggestive of a primary gastric malignancy.
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FIGURE 1
Axial contrast-enhanced CT image (portal venous phase) showing
circumferential wall thickening of the gastric antrum extending into
the pyloric region. The gastric wall demonstrates uniform thickening
measuring approximately 9 mm (see red oval), associated with
luminal narrowing and reduced contrast enhancement (iodophilic
pattern). No signs of perigastric fat stranding or adjacent organ
invasion are observed at this level. The radiological appearance
raised strong suspicion for a primary gastric malignancy.

2.2.2 Inferior endoscopy

Considering the patient’s young age and the atypical
macroscopic appearance of the adnexal lesions, additional
diagnostic work-up for a potential gastrointestinal primary
malignancy was initiated two weeks postoperatively. The patient
underwent both upper gastrointestinal endoscopy and colonoscopy.
The colonoscopic examination revealed only small internal
hemorrhoids, with no signs of neoplastic involvement.

Conversely, upper gastrointestinal endoscopy identi ed a large,
suspicious ulcer located at the gastric angle, characterized by a

FIGURE 2

Axial contrast-enhanced CT scan (portal venous phase) showing focal
nodular thickening along the gastric greater curvature. The lesion
measures approximately 11 mm in thickness, with a focally exophytic
contour and mild iodophilia. Its bosselated, endoluminally protruding
appearance raised suspicion for a primary gastric malignancy.
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necrotic, debris-covered crater with irregular margins, raising
concern for an underlying malignant process (Figure 3).
Biopsy samples were obtained from both the base and the edges
of the ulcer for histopathological examination.

2.3 Surgical treatment and tumor
macroscopic features

The patient was scheduled for surgical intervention, and an
exploratory laparotomy was performed. Intraoperatively, the right
adnexa was found to be completely replaced by a tumor mass
measuring approximately 25 x 10 cm, with irregular margins and a
heterogeneous consistency (Figure 4). Notably, the mass exhibited
two complete torsions around its vascular pedicle. Manipulation of
the lesion led to the release of serous, citrine-colored uid.

The left ovary also demonstrated tumoral characteristics,
measuring 10 x 8 cm, and exhibited a rm consistency on
palpation. Additionally, a 4 x 2 cm nodular lesion was observed
on the peritoneal surface. A biopsy specimen was obtained from this
lesion for histopathological analysis. No ascites was present at the
time of surgery. Surgical management consisted of a right and left
adnexectomies, with the specimen submitted for intraoperative
frozen section analysis, during which a strip of grossly
unremarkable ovarian tissue was preserved with the intent of
maintaining residual endocrine function. Frozen section analysis
of the right adnexal mass raised suspicion for a sex cord-stromal
tumor; however, the possibility of a secondary metastatic lesion
could not be de nitively excluded intraoperatively.

FIGURE 3
Intraoperative photograph showing bilateral ovarian tumor masses.
The right ovary (upper mass) is markedly enlarged and entirely
replaced by a lobulated, smooth-surfaced tumor measuring
approximately 25 x 10 cm, with serosal congestion and areas of
focal discoloration. The left ovary (lower mass) also exhibits tumoral
transformation, measuring approximately 10 x 8 cm. No surface
rupture or ascites was noted at the time of exploration.
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FIGURE 4
Endoscopic view of the ulcerated gastric mass. Upper gastrointestinal
endoscopy revealed a large ulcerative lesion located at the gastric
angle. The lesion exhibited a necrotic base, irregular elevated borders
(arrows), mucosal friability, and no signs of active bleeding. These
features raised suspicion for an underlying poorly cohesive carcinoma.
Biopsies were taken from the base and edges of the lesion for
histopathological con rmation.

2.4 Pathology and immunochemistry

The histopathological examination in the usual hematoxylin-
eosin staining revealed ovarian parenchyma with architecture
completely replaced by a tumoral in ltration composed of
isolated or grouped cells with plasmacytoid morphology and
signet ring (Figure 5). The special PAS (periodic acid-schiff)
staining was positive and revealed the presence of neutral mucins
in the cytoplasm of the tumoral cells. Considering the
morphological peculiarity of the tumoral cells, the differential
diagnosis between a stromal tumor with cells with “signet ring-
like” morphology and a metastasis from a carcinoma of
gastrointestinal origin was taken into account.

FIGURE 5
Ovarian parenchyma with diffuse tumoral in Itration with signet ring
cells. HE, ob. 10x.
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