
Introduction
Gastric cancer is a prevalent disease. It is the

most common cancer in men in Iran with
around 7300 cases per year. Also it is the most
common cause of cancer death in men and
women in Iran [1]. Life style and environment
including Helicobacter pylori infection and diet
are risk factors, but 10% of cases with gastric
cancer show familial clustering, which suggest
a genetic predisposition [2,3].

Somatic E-cadherin gene mutations occur in
30% to 50% of patients with diffuse-type gas-
tric carcinoma but not the intestinal type [1, 4].

A germline mutation in the E-cadherin gene,
CDH1 on chromosome locus 16q22.1, first was
recognized in a Maori kindred from New
Zealand with diffuse gastric cancer in a pattern
suggestive of an auto-somal dominant inheri-
tance with incomplete penetrance [1,2]. Here-
ditary diffuse gastric cancer (HDGC) is an au-
tosomal dominant, inhe-rited cancer syndrome
which is described clinically by either 1) 2 or
more documented cases of diffuse gastric can-
cer in first or second de-gree relatives with at
least 1 diagnosed before age 50 years; or 2) 3 or
more cases of documented diffuse gastric can-
cer in first or second de-gree relatives, inde-
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pendent of the age of onset [5]. The CDH1 acts
as a tumor suppressor gene. More than 50 muta-
tions in different ethnical background have
been recognized [5,6]. The CDH1 mutations
are related to increased risk of lobular carcino-
ma of the breast, and colorec-tal and prostate
cancer in addition to HDGC [7, 8].

The Prophylactic surgery for genetic muta-
tions has been performed in patients with an in-
creased risk of breast, thyroid, ovarian, and
colon carcinomas and recently the genetic
background for a familial form of gastric cancer
were reported [3,9].  Endoscopic surveillance
for diffuse gastric carcinoma is unreliable be-
cause lesions may be present without overlying
mucosal irregularities, thereby evading endo-
scopic detection. In most case series of CDH1
mutation carriers who underwent prophylactic
gastrectomy, the removed stomachs contained
small foci of early diffuse gastric cancer in his-
tological examination, making the surgery not
prophylactic but curative [10,11]. There are
very few cases in whom gasterectomy were
prophylactic and there were no malignancy on
histological findings [12].

Case report 
We want to report a case with CDH1 muta-

tion that underwent prophylactic total gastrec-
tomy in shariati hospital and no malignancy
was detected.

We had a 27 years old man patient with a
striking family history of diffuse gastric carci-
noma.  Diffuse signet ring cell gastric carcino-
ma was diagnosed in his mother at age 48 years,
in his sister at age 23 years, and in one of his
brothers at age 24 years. All of them underwent
operation and died within 6-12 months after
surgery. His maternal uncle died of gastric can-
cer in age of 50 years (Fig. 1).

Preoperative esophagogastroduodenoscopy
and endoscopic ultraso-nography did not reveal
any abnormalities. Random biopsies at 2-cm
intervals from the entire mucosal plane of the
cardia, fundus, body, and antrum were negative
for malignancy. 

Genetic analysis was performed by PCR am-
plification followed by sequence analysis of the
entire coding region of exon 14 of the CDH1
gene including intron-exon boundaries. A het-
erozygous c.2275G > T mutation was identified
in exon 14 of the CDH1 gene. This mutation al-
ters a glycine into a premature stop codon on
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Fig.1.The case family pedigree of gastric cancer. The squares represent male family members and the circles are fe-
male family members; open symbols indicate unaffected persons and solid symbols affected persons. A slash over the
symbol denotes death. A plus sign indicates mutation-positive, a minus sign mutation-negative. The arrow identifies the
pro-band.
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position 759 (p.Gly759X). Genetic testing on
patient's three brothers was negative. However,
it was positive in one of the patient's three ma-
ternal aunts who died later on because of gastric
carcinoma.

The Patient underwent total gasterectomy
and esophagojejunostomy with jejunal pouch
by open approach. Histologically margins were
confirmed with frozen section to be without
gastric cells and no gross mass was seen in
stomach. No malignancy was detected on
pathologic examination of the whole gastric
mucosa. Nonetheless no intestinal metaplasia
or dysplasia was detected. 

Discussion
In 2001 the first prophylactic total gasterec-

tomy was reported in five patients with a known
germline E-cadherin mutation in whom preo-
perative endoscopic examination did not show
carcinoma [3,13]. To our knowledge, most of-
ten histological examination of patients after
prophylactic total gasterectomy reveals malig-
nancy [14,15]. Our pa-tient is one of the few
cases in which gastrectomy performed as pro-
phylactic measure without any histological ma-
lignancy.

Gastric cancer ranks second in the risk of
mortality for cancer worldwide [16]. The most
important risk factors for gastric cancer may at-
tributed to nutritional habits and an infection
with Helicobacter pylori [17]. Only a very
small number of gastric carcinomas are caused
by genetic alterations that lead to a familial gas-
tric cancer, which is termed hereditary diffuse
gastric cancer (HDGC) [4,5,11,15]. It is es-ti-
mated that 25% of families meeting the criteria
for familial diffuse gastric carcinoma will have
germline mutations of the E-cadherin gene
[16].

The CDH1 is localized on chromosome
16q22.1 and encodes the calcium dependent
cell adhesion glycoprotein E-cadherin [17,23].
Cadherins are a family of calcium-dependent
transmembrane linker pro-teins. They are the

most important intercellular adhesion receptors
[8,12]. The first three cadherins discovered
were named according to their tissue origin (E-
cadherin from epithelium, N-cadherin from
neural tissue, and P-cadherin from placenta)
[6,18]. The glycoprotein E-cadherin is a calci-
um-dependent cell adhesion molecule local-
ized in the epithelial cells that regulates the he-
mophilic and homotypic ad-hesion between ep-
ithelial cells [6]. The transmembrane protein,
E-cadherin, connects to the actin cytoskeleton
through a complex with �-catenin, �-catenin,
and �-catenin [19]. Functionally E-cadherin im-
pacts maintenance of normal tissue morpholo-
gy and cellular differen-tiation. Mutations of
CDH1 leads to loss of cell adhesion, prolifera-
tion, invasion, and metastasis [23]. The first
step leading to invasion is thought to be cancer
cell detachment, which requires modulation of
cell-cell interactions [7, 20]. Both intramucosal
and advanced stage signet ring cell carcinoma
demonstrate somatic E-cadherin mutations,
suggesting that this gene mutation is an early
event in the molecular evolution of diffuse gas-
tric carcinoma [8, 21].

Numerous pathological studies have demon-
strated a significant corre-lation between the
degree of E-cadherin expression and the grade
of tumor differentiation. An immuno-histo-
chemical analysis by Mayer et al.[10] found
that low E-cadherin expression is significantly
asso-ciated with tumor recurrence, cellular
dedifferentiation, and the diffuse tumor type.
The penetrance of germline CDH1 mutations is
estimated to be 70% [4]. Thus an E-cadherin
gene mutation carrier in a hereditary diffuse
gastric carcinoma family has an approximately
70% life-time risk of developing gastric carci-
noma [22]. The E-cadherin mutations are iden-
tified in 50% of diffuse type gastric cancer pa-
tients that typically result in inframe deletions
removing partial or complete exon sequences
from the extracellular portion of the transmem-
brane protein or point mutations resulting in
amino acid substitutions [23].  All familial gas-
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tric carcinomas occurring in families with the
CDH1 mutation have been of the diffuse histo-
logical type, frequently resulting in linitis plas-
tic, as a result, mucosal abnormalities tend to
occur late and delay the endoscopic diagnosis.
It is usually not associated with mass lesions or
ulcers, therefore, surveillance en-doscopy
might identify only relatively advanced dis-
ease. In nonendemic regions, only about 15%
of gastric cancer cases are diag-nosed in the
stage of early cancer with a really good
prospect of curing the patient,[9,11] and more
than 60% of the patients are diagnosed in incur-
able advanced stages [13,16]. Therefore pre-
ventive total gastrec-tomy should be the man-
agement of choice for all germline E-cadherin
gene mutation  carriers.  Mortality is below 2%
in these young and healthy patients, and the
complication rate should not exceed 20% [25].

The average onset in both men and women is
38 years, although cases of onset at ages 14, 15,
and 16 years have been documented in the re-
ported literatures with several cases between
20-30 years of age [19]. It is essential that pa-
tients carrying the gene have the opportunity
for extensive counseling, discussion, and re-
flection with knowledgeable clinicians, genet-
ics, and counselors before making the decision
to proceed. moreover, preventive total
gasterectomy should not be sug-gested to the
patient before the age of 18 years [20]. To our
knowledge, the efficacy of surveillance for dif-
fuse gastric carcinoma by current methods is
unknown because the majority of tumors
spread submucosally rather than form a visible
exophytic mass. Furthermore, the prognosis for
diffuse gastric carcinoma is poor, with a 5-year
sur-vival rate of 10% [14]. The cure rate in pa-
tients with Medullary Thyroid Carcinoma
(MTC) diagnosed by RET gene mutations and
oper-ated early, is nearly 100%, and it has been
anticipated a similar cure rate in HDGC pa-
tients diagnosed by CDH1 mutation [17,26].

The management of individuals with sus-
pected familial diffuse gastric carcinoma in-

cludes:  1) pedigree analysis, 2) education and
counseling to determine whether the patient
wants genetic testing, 3) genetic testing, and
disclosure of results, 4) determination of cancer
risk, and 5) review of options for management
and follow-up. Education and counseling for
potential carriers of a germline CDH1 mutation
should emphasize the unknown efficacy of cur-
rent endoscopic surveillance methods in detect-
ing diffuse gastric carcinoma, the need for more
data to quantify the risk of developing gastric
carcinoma, and the potential complications of
total gastrectomy.

Van Kouwen et al[19] reported a single case
in which a documented CDH1 carrier from a
HDGC family had two abnormal foci identified
by Positron Emission Tomography (PET) in the
proximal and pyloric regions of the stomach,
and following gastrectomy, signetring carci-
noma was found in these and other areas. It is
not wise to conduct all the standard diagnostic
tests, including endoscopy with multiple biop-
sies, PET/CT, and endoscopic ultrasound, be-
cause none of these techniques were able to de-
tect gastric cancer that was already present in
patients [27]. Current recommendation is to
proceed with total ga-strectomy in gene carriers
who are 5 years younger than the age of the
youngest family member who developed gas-
tric cancer [21,23].

The most crucial complication after total
gasterectomy is the leakage of the esophagoje-
junostomy. A leakage rate of about 7% must be
as-sumed [24]. However, there is a close corre-
lation between morbidity and mortality after to-
tal gastrectomy and the experience of the sur-
geon executing this procedure. These data may
not apply to a healthy, young population or to
patients undergoing prophylactic gastrectomy,
in which a very high rehabilitation rate can be
anticipated.

Various methods of reconstruction after total
gastrectomy have been described. After recon-
struction with a jejunum pouch, patients have
better food intake, slower food passage, fewer
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postprandial symptoms, less weight loss and a
tendency to better quality of life. Asmall 10-cm
jejunum pouch is superior to longer pouches
[28].

Conclusion
This study demonstrated an example of an in-

herited cancer that was diagnosed by a gene
mutation but could not be detected at an early
stage with current state-of-the-art screening
methodologies mandating a potentially cura-
tive surgical procedure. At present, when indi-
viduals from families with HDGC have a
CDH1 gene mutation, a total ga-strectomy is in-
dicated. The current results and the literature
support this recommendation , despite negative
preoperative studies in most patients have early
invasive signet ring cell gastric cancer. Like
MTC there is no curative treatment of gastric
cancer other than early detec-tion and total gas-
trectomy. This is another example of geneticists
and genetic counselors, oncologists, gastroen-
terologists, radiologists, surgeons, and patholo-
gists working together to turn an inherited
lethal disease into a curable one. In the future,
other molecular markers are expected to pro-
vide early diagnosis and curative surgery in
other malignant lesions.
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