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ABSTRACT

Hereditary diffuse gastric cancer is a familial form of poorly differentiated signet ring cell carcinoma (SRCC) caused by amutation in
theCDH1/E-cadherin gene-mediating cell adhesion. CDH1mutations are inherited in an autosomal dominant fashion and exhibit a
high level of penetrance. SRCCdiagnosis is exceedingly rare in the pediatric population.We report a case of SRCC in 2 sisters (10 and
15 years) and their father (41 years).
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BACKGROUND

Hereditary diffuse gastric cancer (HDGC) is a familial form of poorly differentiated signet ring cell carcinoma (SRCC) caused by a
mutation in the CDH1/E-cadherin gene-mediating cell adhesion.1 Pathologic specimens exhibit cytoplasmic mucin with a crescent-
shaped nucleus displaced to the periphery and poor cohesive properties with no gland formation. Early stages of HDGC can be
exceptionally difficult to diagnose because there are characteristically widespread submucosal foci with no visible gross mucosal
abnormalities or masses. This poses great difficulty in screening carriers of CDH1 mutations for HDGC. CDH1 mutations are
inherited in an autosomal dominant fashion and exhibit a high level of penetrance.2 Carriers are advised to undergo prophylactic
total gastrectomy because of the highmortality associatedwith invasiveHDGC.3Carriers also have an increased risk of lobular breast
carcinoma and possibly colorectal adenocarcinoma.4 Familial occurrence of HDGC is well-documented, but pediatric cases are rare.
This report describes a familial cluster of the CDH1 mutation associated with gastric signet ring cell carcinoma. To our knowledge,
this is the first reported case of SRCC in 2 pediatric siblings. This is also the first reported incidence of 3 first-degree family members
being diagnosed with SRCC at the same time.

CASE REPORT

Our patient is a 15-year-oldWhite adolescent girl who initially presented to our gastroenterology clinic with a 4-month history of right
lower quadrant tenderness and generalized abdominal pain,which she characterized as “stabbing pain.” She reported onset ofmenses as
an aggravating factor and noted that nothing was effective in relieving the pain. Review of systems was significant for intermittent
alteration in bowel habits, nausea, vomiting, and abdominal pain. She denied gastroesophageal reflux disease and irregular menstrual
bleeding. Family historywas significant for a paternal great-auntwho reportedly died of gastric cancer at 28 years. Physical examination
revealed a pleasant, well-appearing girl who was not in acute distress. Abdominal examination revealed a soft, nondistended abdomen
with tenderness in the right lower quadrant and periumbilical areas. Laboratory investigations showed C-reactive protein, erythrocyte
sedimentation rate, and fecal calprotectin within normal limits. Outpatient abdominal ultrasound was ordered at this time, but the
patient did not return to clinic immediately because of improvement in symptoms.

The patient presented to clinic to follow up abdominal ultrasound results, which showed no significant abdominal pathology and
no appreciable stomach wall thickening. Esophagogastroduodenoscopy (EGD) revealed diffuse mild inflammation of the
stomach with normal-appearing rugae without ulceration or masses and normal proximal duodenum (Figure 1). Biopsy
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specimens were obtained from the gastroesophageal junction,
antrum, stomach body, and duodenum. The antrum biopsy
revealed poorly differentiated signet ring cell carcinoma
(Figure 1). The cells of interest were negative for HER2
overexpression. All specimens were negative for Helicobacter
pylori colonization.

A repeat EGD performed at an outside hospital confirmed the
presence of SRCC. Abdominal computed tomography revealed
normal appearance of the abdomen and pelvis with no evidence
of mediastinal or hilar adenopathy. A positron emission to-
mography scan revealed increased uptake in the gastric antrum
with no evidence of metabolically active distant disease. The

Figure 1. (A) Endoscopic view of the stomach revealing diffusemild inflammation with normal-appearing rugae without ulceration ormasses.
(B) Biopsy from the gastric antrumdemonstrating poorly differentiated signet ring cell carcinoma. The arrows indicate some of the signet cells
for reference in the histopathologic specimen.
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patient subsequently underwent a laparoscopic gastrectomy
with Roux-en-Y esophagojejunostomy and jejunojejunostomy
with exploratory laparoscopy. There was no evidence of carci-
nomatosis at surgery. Analysis of the stomach revealed 156 foci
of SRCC confined to the lamina propria with the final proximal
and distal surgical margins negative for the tumor by micros-
copy. Lymph nodes were negative.

Based on the unusual occurrence of SRCC in an adolescent girl,
the patient and her family underwent genetic testing. Family
screening was performed because the patient was found to be
positive for a CDH1/E-cadherinmutation. It was found that the
patient’s father and her 10-year-old sister also carry this mu-
tation. The mother tested negative for the mutation. The 10-
year-old sister and the father underwent screening EGD with
more than 40 biopsies obtained throughout the stomach,
esophagus, and duodenum in representative areas. Surpris-
ingly, both patients were also found to have gastric SRCC. The
father subsequently underwent a laparoscopic gastrectomywith
Roux-en-Y esophagojejunostomy with no recurrence at 1 year.
The 10-year-old sister is being managed conservatively with
yearly endoscopies and plans to undergo a laparoscopic Roux-
en-Y esophagojejunostomy in a few years.

DISCUSSION

Worldwide, approximately 990,000 people are diagnosed with
gastric cancer, of which approximately 738,000 die of this
condition yearly.5 Gastric carcinoma primarily affects patients
between 50 and 70 years and is uncommon before the fifth
decade of life.6 Early-onset gastric cancer is defined as gastric
cancer occurring at 45 years or younger. Among those with
early-onset gastric cancer, the most common lesion is the
diffuse-type SRCC.7 Gastric carcinoma is exceedingly rare in
the pediatric population and is associated with a worse prog-
nosis than adults.

HDGC should be considered when a patient presents with gas-
trointestinal symptoms and has a positive family history of gas-
tric cancer amongfirst and second-degree relatives, particularly if
a relative was diagnosed before 50 years. HDGC may exhibit
indolence for decades within the lamina propria. The molecular
mechanisms that initiate the transition from indolent to invasive
behavior are unknown and require more research.

For carriers of the CDH1 mutation, prophylactic total gas-
trectomy is recommended with intraoperative confirmation of
squamous epithelium in the esophagus at the proximal margin
and duodenal mucosa at the distal margin. Total gastrectomy
has significant morbidity because of weight loss, dumping
syndrome, and change of eating habits. Gastrectomy should
be considered at an age younger than that of the youngest af-
fected family member of CDH1 carriers. If gastrectomy is

contraindicated, yearly endoscopic surveillance with random
biopsies is recommended.3

Gastric carcinoma in the pediatric population is exceedingly
rare. This case report highlights the importance of considering
gastric carcinoma in children presenting with nonspecific gas-
trointestinal symptoms with a positive family history of gastric
cancer. Early identification and treatment of gastric signet ring
cell carcinoma is imperative for a more favorable prognosis.
In this case, the family history of stomach cancer was found
out retrospectively, and this highlights the importance of a
well-taken history. Finally, we also highlight the importance of
performing biopsies during endoscopy even with normal or
minor findings.
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