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Introduction

Gastric Cancer (GC) is the 5th most common cancer in
the world, accounting for 5.7% of all new cancers, affecting one
million people annually [1]. It is the third leading cause of death by
cancer (DC), accounting for 8.2% (DC), or 782,000 deaths in 2018.
The cumulative risk of death from GC, from birth to 74 years, is
1.36 % for males and 0.57% for females. Its incidence and mortality
are highly variable, and will depend on the region in the world
analyzed and its culture [2]. GC have been associated with diet and
/ or infection with Helicobacter pylori bacteria. It’s more prevalent
in men, and is more common in developed nations. The incidence
of the GC is higher in Central and East Asia, and Latino America,
but has been declining for the past 50 years, possibly due to the
prevention and eradication of Helicobacter pylori bacteria. Ninety
five percent of GC are adenocarcinomas, followed by primary
gastric lymphomas. Survival of patients with GC at 5 years of
diagnosis is 31% in the United States, this is because they are
usually diagnosed at advanced stages. The majority of GC'’s, are
sporadic, but there is a hereditary tendency, as has been identified
in several groups of families with GC (10%), and in about 1 to 3%
of the families with Hereditary Diffuse Gastric Cancer Syndrome
(HDGCS).

Classification of gastric adenocarcinomas

Gastric adenocarcinomas are classified according to,
their anatomical location in the stomach, histologically and
finally clinically [3]. Due to their anatomical location, they can
be classified as gastric cardia or gastric noncardia. Cancers
of the gastric cardia arise in the region close to
the esophagogastric junction and share the epidemiological
characteristicsofesophagealadenocarcinomas. Thecauseofthistype
of cancer is not clear, they have characteristics of adenocarcinoma
of esophagus and is associated with gastroesophageal reflux.
The Gastric Non-cardia related GC, are associated
Helicobacter pylori bacteria and atrophic gastritis [4]. Sometimes
the anatomical definition of the region of the -cardia
has been difficult to identify, which is why the
International Gastric Cancer Association separated cancers into type
I, type 11 and type III, representing tumors in the distal esophagus,
in the cardia and distal stomach to the cardia, respectively [5]

being very difficult to define the anatomical location , of the
cardia, the American’s Cancer Adjunct Committee, simplified the
classification based on the location of the epicenter of the lesion,
or the presence or absence of involvement of the gastroesophageal
junction [6]. Classified as esophageal cancer, if its epicenter is in the
lower third of the esophagus or Gastro-Esophageal Junction (GEJ)
or within 5 cm proximal to the stomach (ie cardia) with the mass
of the tumor extending to GEJ, or distal esophagus. If the epicenter
is more than 5 cm from the GEJ, or less, but does not extend to the
GE]J, it’s classified as gastric cancer. Histologically we can classify
them into two groups, according to the Lauren criteria established
in 1965, as diffuse (poorly differentiated) or intestinal (well
differentiated) [7]. These two subtypes of GC’s differ in their
clinical and molecular characteristics, including histogenesis, cell
differentiation, epidemiology, etiology, carcinogenesis, biological
behavior, and prognosis. Clinically we can classify them depending
on the invasiveness at the time of diagnosis, in Early, limited to
the mucosa, or Advanced, involving mucosa, submucosa with or
without metastases to lymph nodes.

Stage and Grades

According to the American Joint Committee, the stage
system in Gastric Cancer (GC) was defined according to 1.
Involvement of the gastric wall by cancer (Stage T), 2. Lymph
nodes (Stage N), 3 distant metastases (Stage M). In the gastric wall,
GC is considered stage T1 (invasion of the mucosa or muscular
tissues would be Tla: if the submucosa is involved it would be
T1b), T2 (Invasion of the muscularis propia), T3 (invasion of the
subserosa), T4 (penetration to serosa-T4a; invasion of nearby
structures T4b). The Classification by the lymph nodes involved
by the tumor is based on the number of metastatic nodes. N-0 - No
involved nodes, N1-metastasis in 1 or 2 regional lymph nodes, N2-
metastasis to 3-6 regional lymph nodes, N3- metastasis in 7-15
regional lymph nodes-N3a; or in 16 or more regional nodes N3b.
Finally, the M stages are classified as M0O- no distant metastasis,
M1, presence of distant metastases [8].

There are several types of hereditary gastric cancer:

Gastric Adenocarcinoma and Proximal Stomach

Polyposis Syndrome (GAPSPS)
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Familial Gastric Intestinal Carcinoma Syndrome (FGICS)
Gastric cancer in other hereditary syndromes
Hereditary Diffuse Gastric Cancer Syndrome (HDGCS)

Gastric adenocarcinoma and proximal stomach polyposis
Syndrome (GAPSPS)

This condition has been recognized as a variant of
Familial Adenomatous Polyposis, with a gastric phenotype that
distinguishes it. Inherited as autosomal dominant and fundic gland
polyposis, with areas of dysplasia or intestinal gastric cancer,
restricted to the proximal stomach without evidence of colorectal
cancers duodenal polyposis or other inherited cancer syndromes.
Nine families have been described in the literature so far. The
syndrome is characterized by its incomplete genetic penetration,
with several elderly carriers of the condition, without endoscopic
changes. Multiple polyps, more than 100, less than 10mm in
diameter, carpet the area of the body and the fundus of the stomach.
The esophagus, antrum, pylorus, and duodenum are usually not
involved. The age of development of these cancers varies greatly
and can range from 23 to 75 years (mean age 50 years). The
histopathology can range from fundic gland polyps, with areas of
dysplasia, hyperplastic polyps, adenomatous polyps and mixed.
The genetic alteration identified is a point mutation in the germ
cells, in the area of the promoter gene 1B of APC (Adenomatous
Polyposis Coli). Genetic analysis for this mutation in patients who
have the inherited characteristics of this syndrome, GAPSPS, are
available. It is important to exclude that they do not have another
polyposis syndrome or are using proton pump inhibitors.

Familial Intestinal Gastric Cancer Syndrome (FIGCS)

There is a hereditary tendency to develop intestinal-type
gastric cancer in groups of relatives. So far there is no genetic
test available for identification, and we do not know the cause
[9,10].

Gastric cancer in other hereditary syndromes

There are several inherited syndromes associated
with gastric cancer , FAP (germ cell mutations in the APC gene),
MUTY H-associated polyposis, Lynch syndromes , Type 1 and type
2 (germ line mutations due to mismatch repair genes), Li-Fraumelli
syndrome (germ line mutations in TP53), Puest-Jeghers syndrome
(germ line mutations in STK11), Juvenile polyposis syndrome
(germ line mutations of SMAD4 / BMPRI1A), hereditary breast
and ovarian cancer syndrome (BRACA1 / BRACA2 germ line
mutations) and Cowden syndrome (PTEN germ line mutations).

Hereditary Diffuse Gastric Cancer Syndrome (HDGCS)

HDGCS is a difficult condition to treat due to its
aggressiveness and difficulty in establishing an early diagnosis. This
is so because it has the peculiarity of developing under the

mucosa, making early endoscopic and clinical identification very
difficult. At the time of detection, 90% of patients are already in
advanced stages, which carries a poor prognosis. This is inherited
as autosomical dominant. The risk of diffuse gastric cancer in these
patients at 80 years of age is 67% for men, and 83% for women,
with an average age of 38 years [12]. HDGCS global incidence is
estimated at 5 to 10 per 100,000 births (33). Lobular breast cancer
has been associated with this condition, and the lifetime risk of
developing lobular breast cancer is 39%, average age at diagnosis
is 53 years.

Type of inheritance in HDGCS and the identification of the
CDHI1 gene

In 1994, at the annual meeting of the American Gastro-
enterological Association , Kutz [11] reported the presence of 8
members of related families, who developed GC at an early age
(between, 31 to 65 years ) for 4 generations, the pedigree showed
an autosomal dominant inheritance. In 1998, Guilford presented, a
group of indigenous relatives (Maori), in New Zealand, with mul-
tiple cases of high grade poorly differentiated diffuse gastric can-
cer [13]. The genealogy showed that the diffuse gastric cancer, fol-
lowed an autosomal dominant inheritance, and was able to identify
a mutation, which inactivated (truncating mutations) E-cadherin
/ CDH1 in germ cells, located on chromosome 16q22.1. In 1999,
6 more families with diffuse gastric cancer were reported, with
mutations in CDHI. The inheritance determined in these families
by the pedigree analysis, was autosomal dominant, and observed
in 90% of the cases. The CDH1 mutation, was identified in 30-
40% of the patients.

Germ line alterations in HDGCS

The HDGCS, develops from a mutation in the germ lines of
the CDHI1 gene. This mutation is located on chromosome 16q22.1,
in the CDH1 gene, a tumor suppressor gene, which codes for
epithelial cadherin (E-cadherin). The coding sequence of E-cadhrein
produces a 27 amino acid activation peptide (exon 1-2), a 154
amino acid precursor peptide and a mature protein made of 728
amino acids. The mature protein has 3 mayor domains, the biggest
domain, extracellular (exons 4-13), a smaller transmenbranal
domain (exons 13-14) and cytoplasmic domain (exons 14-16)
[14]. As in almost all cancers where there are mutations in the
genes, and are inherited as autosomal dominant, only one allele
of E-cadherin is mutated in the germ line, and most of the genetic
changes lead to “cutting” the protein produced. There are 14
known truncating producing mutations throughout the gene [12].
The E-cadherin is an integral transmenbranal glycoprotein, calcium
dependent, controlling the adhesive properties between epithelial
cells, as well as the suppression of malignant invasive cells,
metastasis development, and cell proliferation. The E-cadherin
plays an important role in the transduction, gene expression, cell
differentiation and motility [13]. The mutation in E-cadherin is
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associated with an increase in the activity of the Epidermal Growth
Factor Receptor (EGFR) in addition to increasing the recruitment
of downstreamsignals in Ras transduction and activation. Activation
of the EGFR by mutations in the E-cadherin in the extracellular
area, explains the increased motility in the cells of cancer present
in this area [14]. 80% of pathological mutations are truncating
mutations, the rest are missense mutations. Although deletions
and methylation of the CDHI1 gene promoter have been
identified in germ cells in about 5%. Other mechanisms described
are monoallelic germ cells with down-regulation mutations
(allelic imbalance), which has been found in 37% of families with
HDGCS. In some families, with HDGC, and CDHI negative,
frame-shift mutations in PALB2 have been observed [15]. Other
mutations present in patients with HDGCS, have been described
in hereditary cancer syndromes, such as BRCA2, TP53, STK11,
SDHB, PRSS1, ATM, MSRI1, INSR, FBX024 YDOTIL,
MAP3K6, MYD88 and CTNNAI1. Of these mutations, MAP3K6
and CTNNAI1 have been the most commonly found associated
with HDGCS. Interestingly only 16% of families with HDGCS
have no genetic abnormalities in their germ cells [16].

Histopathology of CGDH

In patients with CDH1 gene mutation, in its early
stages, histological changes are characterized by multiple foci
of diffuse carcinoma with signet ring cells, invasive (Tla)
in the superficial gastric mucosa, without metastasis to
nodules. Different family groups with CGDH and the CDHI
mutation, show a great variation in the number of T'1a foci observed
in stomach biopsies, systematically taken, in different areas of the
stomach. They can range from a Tla foci to multiple foci. The
specific location of these Tla foci, in the stomach, could not be
determined, since some studies show a location in the proximal
stomach and others in the transitional zone / distal stomach. This
is possibly due to genetic susceptibility or environmental
factors. Two precursors to signet ring cell carcinomas have been
recognized in families with HDGC, the first, a pagetoid growth of
signet ring cells, below the intact epithelium, but within the
basement membrane, and the second In situ type signet ring cell
carcinoma, the presence of signet ring cells within the basement
membrane, replacing normal epithelial cells with hyperchromatic
and depolarized nuclei.

Criteria to consider the molecular genetic test of CDHI1
in patients with gastric or diffuse cancer , first established
by the “International Gastric Cancer Linkage Consortium
(IGCLC) ” in 1999, the modification of Brooks-Wilson
2004 [9], the modification of the IGCLC in 2020 in Wanaka,
New Zealand (33)

Family Criteria

1. Two or more gastric cancer patients at any age, and one with
diffuse gastric cancer.

2. More than one case with CGDH, at any age, and one
or more cases of lobular breast cancer aged less than 70 years
in different members of the family.

3. One or more cases with lobular breast cancer in relatives,
under 50 years of age.

Individual Criteria
1. HDGCS, age under 50 years
2. HDGCS, at any age in individuals ethnic of Maori

3. HDGCS, at any age, in individuals with a personal or family
history (first degree relative) of cleft lip or palate.

4. History of HDGCS and lobular breast cancer, both diagnosed
before age 70.

5. Bilateral lobular breast cancer diagnosed before age 70 years.

(330} 338}

6. Gastric ring cells “” in situ *“”’ or pagetoid extension of gas-

tric tissue signet ring cellsin People under 50 years of age.
Prognosis

Among the factors that have been associated with
poor prognosis of this condition are, submucosal invasion at
the time of diagnosis, the diameter of the tumor more than 3.0-
3.5cm, presence of vascular invasion, involvement of lymphatic
nodules, shape of the lesions if they are undermined or ulcerated,
undifferentiated or poorly differentiated histology, which are
independent risk factors for the development of metastases to the
nodules.

Factors that may affect the growth of the tumor

Apart from germ line mutations, the cell growth
of cancer is affected by several factors. These include the
microenvironment around the tumor, stromal cells (in
the non- cancerous compartment), and the immune response
in the area where the malignancy is developing. Tumor cells
can cause fibroblast stimulation, releasing substances that
stimulate cell replication, which in some cases offer resistance to
chemotherapy, and stimulate immunosuppression, thus preventing
the elimination of malignant cells. In addition, affecting the cells
that regulate the vascular and immune development of the tumor
[17].

Genetic diagnosis

The genetic test used in the index patient with CGDH is
the identification of the mutation in the CDH1 gene. All 16 coding
exons and their associated introns must be amplified, followed
by direct DNA sequence analysis. Once the mutation has been
identified, family members at risk can be offered a more specific
test, using DNA sequence analysis, mutated in the CDH]1 region,
identified in the proband.
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Recommendations to the patient identified with HDGC

Once a patient is diagnosed with CDH1 mutations, and
meets the diagnostic criteria of HDGC (see Diagnostic criteria for
CGD H, of the IGCLC in Wanaka 2020), in genetic counseling is
imperative. The Genetic counselor should discussed the only
available preventive alternative, prophylactic total gastrectomy,
with asymptomatic patients between the age of 16 to 40 years
old [18,19]. For patients who choose endoscopic follow-up,
the recommendation is to have an annual endoscopy, following
the Cambridge protocol [20], taking into account the low
probability that this technique has, in early detection of diffuse
gastric cancer. Fujita showed, that in order to have a detection
ratio of 90% [18], 1768 biopsies will needed to be taken, to detect
a single focus of cancer. In addition, the healing and scarring
changes, caused by previous prophylactic biopsies, will make
identifying a lesion more difficult. A recent study by Kumar [19],
showed that endosonography in patients with HDGC, offered
no advantage in early diagnosis of diffuse gastric cancer, when
compare with the use of white light panendoscopy (endoscopic
sensitivity was 45 %). Due to its submucosal development, the
endoscopic diagnosis is extremely difficult. Endoscopic ultrasound
[19], High Resolution Endoscopy, Chromoendoscopy [21],
Narrow Band Imaging, Autoflorescence Imaging/Magnification
Endoscopy, none of this tecniques have been capable of making an
early diagnosis before metastasis of the tumor [22].

Screening for colon cancer in patients with HDGC

There is limited evidence on the association of HDGCS
and colon cancer. It is speculated that patients with HDGC and
the CDHI1 variation, with close relatives with colon cancer,
especially if these tumors have signet ring cells and / or mucinous
characteristics, may have a predisposition to develop this
malignancy. In this group of patients, it is recommended to begin
screening colonoscopy at age 40 or 10 years before the relative
identified with colon cancer. Then repeat the colonoscopy every
3-5 years [18].

Recommendations to direct relatives of the patient identified
with HDGC

1. Genetic counseling and detecting the presence of CDHI
mutations, in all relatives who meet the diagnostic criteria for
HDGC.

2. Those with the positive E-cadherin test, genetic counseling
should be provided pre and post test. Genetic counseling
should be done by an experienced genetic counselor in
HDGCS.

Surveillance in female patients with HDGC

Due to the high risk of lobular breast cancer, in women
with HDGCS, calculated to be from 39% to 53% until the age
of 80 years, it’s recommended, breast exam every 6 months and

annual mammography. A better alternative is the use of MRI, since
it is more effective in the diagnosis of lobular breast cancer than
mammography [23].

New techniques in the evaluation process for CGDH patients.
Endodrill 1A (BIBB Instruments Lund, Sweden):

This is a new instrument developed by Region S Kant,
Sweden, which uses a drill style movement within a rigid metal
coverage, allowing deeper sampling, including the submucosa.
Presented by R. Skantin his study “” Endodrill vs. conventional
biopsy, evaluation of diagnostic capacity in diffuse gastric cancer
“”_Clinical Trails.gov, ends December 2019 [24,25].

Double bite technique:

“Biopsy Technique for Endoscopic Surveillance of Hereditary
Diffuse Gastric Cancer “, Study carried out by Dr. Massimiliano
di Pietro, University of Cambridge [21], in patients with HDGCS.
The technique consists of taking a biopsy, reposition the forceps,
and take another biopsy from the same site. The biopsies were
taken at “suspicious areas”, 5 random biopsies of the 6 segments in
the stomach (pre pylorus, antrum, transitional zone, body, fundus
and cardia).

Confocal Endoscopic Microscopy (CEM): For detection of
early stage gastric cancer in subjects with HDGCS:

In a protocol of investigation, that begin in August
28, 2018 - ended October 24, 2019: Sponsor - National Cancer
Institute (NCI): Responsible party: National Institutes of
Health Clinical Center. An endoscope was advanced into the
stomach, patient injected with fluorescein (for better image
contrast) , the microscope (Cellvizio (R) 100 microscope)
advanced through the endoscope biopsy channel , generating
“” optical biopsies “’, real-time microscopic images of the
tissue being evaluated, looking for foci of intra mucosal signet
ring cell carcinoma (“’ signet ring cell “””) [26,27].

331

Liquid Biopsy Technique

One of the new techniques described to detect mutated
DNA/RNA, is to take blood samples to identify circulating
DNA (ctDNA) produced by malignant tumors in the body and
used as measures of prevention and prognosis [28-34]. Although
this technique is beginning to be used in gastric and colon cancer in
advanced stages, perhaps eventually it can be used preventively in
the identification of HDGCS in their early stages.

Conclusions

As we have seen the HDGC is an aggressive condition,
caused by a mutation in the CDHI1 / E-cadherin, which in
turn causes the development of a submucosal malignancy. This
submucosal growth makes its early diagnosis difficult using

4
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the endoscopic techniques available at this time. Prophylactic
gastrectomy in patients with syndrome HDGC, is the only effective
prophylactic technique available to prevent the development of
the diffuse gastric cancer diffuse in these patients. It still remains
the only preventive alternative in patients with HDGC between 18
and 40 years of age. Given the drastic changes in the life styles of the
patient, associated with this surgery, and that not all patients with the
mutation will develop cancer, another alternative would be annual
endoscopies, following the protocol of Cambridge. Knowing
these endoscopic techniques will not help us to detect changes
in its early stages. By previous studies, we have known that
new techniques such as white light panendoscopy, Endoscopic
ultrasound, High Resolution Endoscopy, Chromoendoscopy,
Narrow Band Imaging, Autoflorescence Imaging/Magnification
aren’t effective in early diagnosis. Perhaps the new endoscopies
techniques “in vivo™ cytology evaluation of gastric mucosa,
liquid biospies, will help in the early diagnosis of patients with
HDGC.

References

1. Freddie Bray, Jacques Ferlay, Isabelle Soerjomataram, Rebecca L
Siegel, Lindsey A Torre, et al. (2018) ” Global cancer statistic 2018:
GLOBOCAN estimates of incidence of mortality worldwide for 36
cancer in 185 countries. CA Cancer J Clin 68: 394-424.

2. Prashanth R, A Barsouk (2019) Epidemiology of gastric cancer: global
trends, risk factors and prevention. Prz Gastroenterol 14: 26-38.

3. Bing Hu, Nassim El Haijj, Scott Sittler, Nancy Lammert, Robert
Barnes, et al. (2012) Gastric cancer: classifications, histology and
application of molecular pathology. J Gastrointestinal Oncol 3: 251-
261.

4. Genta RM, Huberman RM, Graham DY (1994) The gastric cardia in
Helicobacter pylori infection. Hum Pathol 25: 915-919.

5. Siewert JR, Stein H (1998) Classifications of adenocarcinoma of the
oesophagogastric junction. Br J Surg 85: 1457-1459.

6. Edge SB, Byrd DR, Compton CC, Fritz AG, Greene F, et al. (2010)
AJCC Cancer staging manual. Springer 2010.

7. Junli Ma, Hong Shen, Linda Kapesa, Shan Zeng (2016) Lauren
classification and individualized chemotherapy in gastric cancer.
OncolLett 11: 2959-2964.

8. ToAjani, SanoT, et al. (2017) Stomach. In Amin, AJCC Cancer Staging
Handbook. 8th edition 203-220.

9. Fatima Carneiro Hereditary Aspects of gastric Cancer i35 patimup and
Medical Faculty CHS Joao, Porto, Portugal.

10. Kasmitan A, Schrader, Kenneth Offit (2014) Abel of Clnical Oncology
(fith edition) 2014.

11. Kutz KR, Di Timmaso, J Appelman, et al. (1994) The idenification of
a novel family with gastric cancer syndrome. Gastroentoelrogy 106:
A406.

12. Hereditary Diffuse Gastric Cancer (2018) Cancer net.

13. PJ Guilford, JB Hopkins, WM Grady, SD Markowitz, J Willis, et al.
(1999) E-cadherin germine mutations define an inherited cancer
syndrome dominated by diffuse gastric cancer. Hum Mutat 14: 249-
255.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

AntoniaSepulveda,ArmandoJ, DelPortillo (2020) Chapter 19: Molecular
Basis of Diseases of the gastrointestinal tract. Essential Concepts in
Molecular Pathology (second edition) 2020.

Eleanor Fewings, Alexey Larionov, James Redman, Mae A
Goldgraben, James Scarth, et al. (2018) Germline pathogenic
variant in PALB2 and other cancer-predisposing genes
in families with hereditary diffuse gastric cancer without CDH1
mutation: whole-exome sequencing study, The Lancet 3: 489-498.

Irene Gullo, Fatima Carneiro, Carla Oliveira, Gabriela M Almeida
(2017) Heterogeneity in Gastric Cancer: From pure morphology to
molecular classifications. Pathobiology 85: 50-63.

Patrick Tan, Yeoh K (2015) Genetics and Molecular Pathogenesis of
Gastric Adenocarcinoma. Gastroenterology 149: 1153-1162.

Hiroshi Fujita, Jochen K M Lennerz, Daniel C Chung, Devanshi Patel,
Vikram Deshpande, et al. (2012) Endoscopic surveillance of patients
with hereditary diffuse gastric cancer: biopsy recommendations, after
topographic distribution of cancer foci in a series of 10 CDH1-mutated
gastrectomies”. Am J Surg Patho 36: 1709-1717.

Shria Kumar, Bryson W Katona, Jessica M Long, Susan Domchek,

Anil K Rustgi, Robert Roses, et al. (2019) Endoscopic Ultrasound
has limited utility in diagnosis of gastric cancer, carriers, of CDH1
Mutations. Clinical Gastroenterology and Hepatology 18: 505-508.

Massimiliano di Pietro (2019) Biopsy technique for endoscopic
surveillance of hereditary diffuse gastric cancer. Clinical trials.gov
2019.

Robert Huneburg, T Marwitz, P van Heterenet, Tobias J Weismdiller,
Jonel Trebicka, et al. (2016) Chromoendoscopy in combination with
random biopsies does not improve detection of gastric cancer foci in
CDH1 mutation positive patients “” Endoscopy International Open 4:
1305-1310.

Catarina Brandao, Mario Dinis-Rubeiro (2016) Early Diagnosis of
Hereditary Diffuse Gastric Cancer :( not only an endoscopic challenge).
Endoscopy International Open 4: 1311-1312.

Jennifer E, Auxilbund, Kala Visvanathan (2011) Early diagnosis and
treatment of Cancer: Breast Cancer

Jan Johanson - Principal investigator (2019 - not finished) “* EUS-
endodrill vs EUS-FNA for the diagnosis of submucosal tumors in the
upper Gl tract “” ICHGCP / Clinical Trials Registry 2011.

Region Skane, M Jeremiansen (2018) Endodrill vs. conventional
biopsy, Evaluation of diagnostic capacity in diffuse gastric cancer.
Clinical trials 2018.

National Institutes of Health Clinical Center (2019) Confocal
Endoscopic Microscopy for the Detection of Early Gastric Cancer in
Subjects with Hereditary Diffuse Gastric Cancer Syndrome. Clinical
trials 2019.

Medtech innovation briefing (2016) Cellvizio confocal endomicroscopy
system for characterizing pancreatic cyst. NICE 2016.

C Caldas, F Carneiro, H T Lynch, J Yokota, G L Wiesner, et al. (1999)
Familial gastric cancer: overview and guidelines for management. J
Med Genetics 36: 873-880.

Berx G, Becker KF, Hofler H (1998) Mutations of the human E-cadherin
(CDH!) Gene. Hum Mutat 12: 226-237.

Mathew S, Strand A, Craig Lockhart, RC Fields (2017) Genetics of
Gastric Cancer. Surg Clin North Am Apr 97: 345-370.

Gullo, F Carnero (2019) Gastric Cancer: Pathology and Genetics,
Encyclopedia of Cancer, 3rd edition 2019: 2.

Volume 03; Issue 02


https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30944675/
https://pubmed.ncbi.nlm.nih.gov/30944675/
https://pubmed.ncbi.nlm.nih.gov/22943016/
https://pubmed.ncbi.nlm.nih.gov/22943016/
https://pubmed.ncbi.nlm.nih.gov/22943016/
https://pubmed.ncbi.nlm.nih.gov/22943016/
https://pubmed.ncbi.nlm.nih.gov/8088767/
https://pubmed.ncbi.nlm.nih.gov/8088767/
https://pubmed.ncbi.nlm.nih.gov/9823902/
https://pubmed.ncbi.nlm.nih.gov/9823902/
https://www.springer.com/gp/book/9780387884424
https://www.springer.com/gp/book/9780387884424
https://pubmed.ncbi.nlm.nih.gov/27123046/
https://pubmed.ncbi.nlm.nih.gov/27123046/
https://pubmed.ncbi.nlm.nih.gov/27123046/
https://pubmed.ncbi.nlm.nih.gov/10477433/
https://pubmed.ncbi.nlm.nih.gov/10477433/
https://pubmed.ncbi.nlm.nih.gov/10477433/
https://pubmed.ncbi.nlm.nih.gov/10477433/
https://pubmed.ncbi.nlm.nih.gov/29706558/
https://pubmed.ncbi.nlm.nih.gov/29706558/
https://pubmed.ncbi.nlm.nih.gov/29706558/
https://pubmed.ncbi.nlm.nih.gov/29706558/
https://pubmed.ncbi.nlm.nih.gov/29706558/
https://pubmed.ncbi.nlm.nih.gov/28618420/
https://pubmed.ncbi.nlm.nih.gov/28618420/
https://pubmed.ncbi.nlm.nih.gov/28618420/
https://pubmed.ncbi.nlm.nih.gov/26073375/
https://pubmed.ncbi.nlm.nih.gov/26073375/
https://pubmed.ncbi.nlm.nih.gov/23073328/
https://pubmed.ncbi.nlm.nih.gov/23073328/
https://pubmed.ncbi.nlm.nih.gov/23073328/
https://pubmed.ncbi.nlm.nih.gov/23073328/
https://pubmed.ncbi.nlm.nih.gov/23073328/
https://pubmed.ncbi.nlm.nih.gov/31077828/
https://pubmed.ncbi.nlm.nih.gov/31077828/
https://pubmed.ncbi.nlm.nih.gov/31077828/
https://pubmed.ncbi.nlm.nih.gov/31077828/
https://clinicaltrials.gov/ct2/show/NCT03950908
https://clinicaltrials.gov/ct2/show/NCT03950908
https://clinicaltrials.gov/ct2/show/NCT03950908
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161134/
https://clinicaltrials.gov/ct2/show/NCT02594943
https://clinicaltrials.gov/ct2/show/NCT02594943
https://clinicaltrials.gov/ct2/show/NCT02594943
https://clinicaltrials.gov/ct2/show/NCT03648879
https://clinicaltrials.gov/ct2/show/NCT03648879
https://clinicaltrials.gov/ct2/show/NCT03648879
https://clinicaltrials.gov/ct2/show/NCT03648879
https://www.nice.org.uk/advice/mib69/resources/cellvizio-confocal-endomicroscopy-system-for-characterising-pancreatic-cysts-63499295391685
https://www.nice.org.uk/advice/mib69/resources/cellvizio-confocal-endomicroscopy-system-for-characterising-pancreatic-cysts-63499295391685
https://pubmed.ncbi.nlm.nih.gov/10593993/
https://pubmed.ncbi.nlm.nih.gov/10593993/
https://pubmed.ncbi.nlm.nih.gov/10593993/
https://pubmed.ncbi.nlm.nih.gov/9744472/
https://pubmed.ncbi.nlm.nih.gov/9744472/
https://pubmed.ncbi.nlm.nih.gov/28325191/
https://pubmed.ncbi.nlm.nih.gov/28325191/

Citation: Mosquera RA (2020) Hereditary Diffuse Gastric Cancer. Ann med clin Oncol 3: 123. DOI: 10.29011/AMCO-123.000123

32.

33.

Jolanda M, Van Dieren, Liudmila L, Kodach (2020) Targeted vs
Random Biopsies in Surveillance Endoscopy in Hereditary Diffuse
Gastric Cancer Syndrome. Letter to the Editor 2020.

Vanessa R Blair, M McLeod, Carneiro F, Daniel G Coit, Johanna LD
Addario, et al. (2020) Hereditary diffuse gastric cancer: update clinical
practice guidelines. IGCLC 21: 386-397.

34. Guilford, Hopkins J, J Hannaway,
et al. (1998) E-cadherin germline
gastric cancer. Nature 392: 402-405.

M  McLeod, N MclLeod,
mutations in  familial

Volume 03; Issue 02


https://www.cghjournal.org/article/S1542-3565(19)31502-2/pdf
https://www.cghjournal.org/article/S1542-3565(19)31502-2/pdf
https://www.cghjournal.org/article/S1542-3565(19)31502-2/pdf
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(20)30219-9/fulltext?rss=yes
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(20)30219-9/fulltext?rss=yes
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(20)30219-9/fulltext?rss=yes
https://pubmed.ncbi.nlm.nih.gov/9537325/#:~:text=Diminished E%2Dcadherin expression is,invasiveness of epithelial tumour cells.
https://pubmed.ncbi.nlm.nih.gov/9537325/#:~:text=Diminished E%2Dcadherin expression is,invasiveness of epithelial tumour cells.
https://pubmed.ncbi.nlm.nih.gov/9537325/#:~:text=Diminished E%2Dcadherin expression is,invasiveness of epithelial tumour cells.

