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Objectives

• Understand my families story of CDH1 including 

some practical take-away points. 

• Discuss the patient population that requires testing 

for CDH1 and discuss how this may be applied to 

other autosomal dominant genetic disorders.

• Discuss the work-up and treatment for CDH1 

positive patients and role of prophylactic surgery. 

I have no disclosures or conflicts of interest





My Mothers Story

• YB is a 70 y.o. female with who presented to the OSU Genetic Counseling 

Clinic for evaluation by Dr. Joanne Jeter and for evaluation of any potential 

Genetic predispositions of cancer.  

• Her only personal history of cancer was a melanoma in-situ that was treated 

with wide local excision.  Previous screening testing for cancer including 

colonoscopy and mammogram had all been normal.  She had no history of 

EGD. 

• The patients most significant family history was losing her mother at age 

43 to some form of GI malignancy that may have been stomach cancer.  

Recent discussion at a family gathering had raised concern for other family 

members who tested positive for gene mutation that increased their risk of 

developing stomach cancers.  Several individuals had undergone 

prophylactic gastrectomy. 







Genetic Testing

• Based on history and pedigree analysis my 

mother underwent testing for 18 genes 

associated with hereditary colon cancer and 

CDH1.



APC Familial Adenomatous Polyposis, colon cancer

AXIN2 Elevated risk for colon cancer

BMPR1A Juvenile Polyposis, colon cancer

CDH1 HDGC, lobular breast cancer

CHECK2 Moderate risk for breast cancer

EPCAM Lynch syndrome-colon, uterine, ovarian, stomach, other cancers

GREM1 Elevated risk for colon cancer

MLH1 Lynch syndrome

MSH2 Lynch syndrome

MSH6 Lynch syndrome

MUTYH MUTYH—Associated Polyposis, colon cancer

PMS2 Lynch Syndrome

POLD1 Increased risk for colorectal cancer

POLE Increased risk for colorectal cancer

PTEN Cowden Syndrome –breast, thyroid, uterine and non-cancer findings

SMAD4 Juvenile Polyposis, colon cancer

STK11 Peutz-Jeghers syndrome

TP53 Li-Fraumeni syndrome-breast, sarcoma, brain, adrenocortical







Results

• Tested was completed through Invitae.

• Pathogenic variant identified in CDH1.

– c.1064delT (p.Leu355)

• Variant of Uncertain Significance in APC 

gene. 





Genetic Testing

• Clincally significant mutation detected

• Heterozygous Pathogenic Variant identified in CDH1. 



Genetic Testing



Genetic Testing



Genetic Testing





Gastric Cancer

• 5th most common cancer worldwide

• Approximately 22,220 patients are 

diagnosed annually in the US. 

• Much more common in Eastern Asia, 

Eastern Europe, and South America. 

• Worldwide incidence declining rapidly over 

the past few decades. - ? H. pylori, salt 

preservation. 



CDH1-Hereditary Diffuse Gastric 

Cancer (HDGC)
• Vast major of gastric cancer is sporadic.

• 1-3% of gastric cancer arises from inherited cancer predisposition 

syndromes.

• Other syndromes that can cause gastric cancer to lesser degree is Li-

Fraumeni syndrome, Lynch syndrome, Peutz-Jeghers syndrome, 

Hereditary breast and ovarian cancer, MAP, FAP, Juvenile polyposis 

syndrome, PTEN hamartoma tumor syndrome. 

• HDGC is an inherited form of diffuse-type of gastric cancer.

• It tends to be a highly invasive tumor that is characterized by late 

presentation and a poor prognosis.

• Lifetime risk of gastric cancer and lobular breast cancer are high.

• Median age of gastric cancer is 38. 



"Inoperable carcinoma of the stomach

in a 21yr old is a tragic discovery….

This paper reports a Maori

family in which gastric cancer is too

common to be coincidental."

E.G. Jones, NZ Medical Journal, 1964.

1964



Parry Guilford



Identification of CDH1 in Hereditary Diffuse 

Gastric Cancer

• Maori people felt they were cursed for selling their burial 

land for quarrying purposes. 

• In 1994, family member Maybelle McLeod got funding 

from the Health Research Council to employ a scientist to 

search for answers.

• Based on Linkage and mutational analysis, Dr. Guilford 

identified germline mutations affecting the gene coding for 

the cell-cell adhesion molecule E-cadherin (CDH1) in large 

multi-generational New Zealand Maori Family. 

• In 2015 approximately 500 families worldwide.





Hereditary diffuse gastric cancer (HDGC)

• Dominant inheritance of 

germline CDH1 mutation

• Diffuse gastric cancer

70% lifetime risk

• Lobular breast cancer

~40% risk

Family A

>500 known families 

worldwide



Identification of CDH1 in Hereditary Diffuse 

Gastric Cancer/Lobular Breast Cancer

• E-cahedrin is a tumor suppressor protein. 

• Pathogenic variants of the CDH1 gene were located on chromosome 16q22.1.

• To date over 155 different mutations have been identified.  Most mutations are 

pathogenic but some variants of uncertain significance have also been 

identified. 

• HDGC is inherited in autosomal dominant manner with high penetrance

• Lifetime cumulative risk for advanced diffuse-type gastric cancer is around 

70% for males and 56% for females. 

• Average age of onset is 38 but has been reported from age 14-82 years. 

• Lifetime risk for lobular breast cancer is 42%. 

• CDH1 is tumor suppressor gene therefore felt that a second hit is required for 

intiation of tumor formation. 





2 Hit Hypothesis and Autosomal Disorder



2 Hit Hypothesis and Autosomal Disorder

• Knudson suggested that multiple "hits" to DNA were necessary to cause cancer. 

• In the children with inherited retinoblastoma, the first mutation was inherited in 

the DNA, and any second mutation would rapidly lead to cancer. 

• In non-inherited retinoblastoma, two "hits" had to take place before a tumor 

could develop, explaining the age difference. 

• A mutation in both alleles is required, as a single functional tumor suppressor 

gene is usually sufficient for a normal functioning protein. 



2 Hit Hypothesis and Autosomal Disorder





Figure 1. Algorithm for management starting from clinical hereditary diffuse gastric cancer (HDGC) 

testing criteria, genetic testing, role of endoscopy and gastrectomy. GC, gastric cancer; DGC, 

diffuse gastric cancer; LBC, lobular breast cancer; MLPA, multiplex-ligation probe amplification.



Who Should be Tested

• Criteria for testing
– 2 gastric cancer cases regardless of age, at least one confirmed diffuse gastric cancer

– one case DGC<40

– Personal or family history of DGC and LBC, one diagnosed <50

– These include 1st and 2nd degree relatives

• Consider testing
‾ Bilateral LBC or family history of 2 or more cases of LBC <50

‾ A personal family history of cleft lip/palate in a patient with DGC

‾ In situ signet ring cells and/or pagetoid spread of signet ring cells (rarely seen in 

sporadic cases)



Multidisciplinary Team 

Management

• Clinical and molecular geneticist

• Gastroenterologist

• Surgeon

• Pathologist

• Psychological care



Back to the Story…

• Following my mother’s positive CDH1 testing I 

underwent testing and July 18th was found to be 

positive as well

• My brother then tested positive for CDH1

• So now what..



Protocol for endoscopy

• Use white light high definition scope. 

• Endoscopy to be performed using high definition zoom gastroscope and 

use of mucolytics such as N-acetylcysteine is encouraged to obtain good 

visualization 

• Stomach should be inflated and deflated to rule out submucosal 

infiltrate like linitis plastica. 

• Biopsies should be taken of any endoscopically visable lesions –

specifically looking for pale lesions

• Random sampling should be performed comprising five biopsies taken 

from each of the following anatomical zones: pre-pyloric area, antrum, 

transitional zone, body, fundus and cardia

• A minimum of 30 biopsies is recommended as described in the 

Cambridge protocol

• Test for h. pylori.



Back to the story…

• Both my Mother and I undergo endoscopy with Dr. Peter Stanich at The 

Ohio State University. 



Signet Ring Cells

Pale areas in gastric mucosa of a patient with a germline CDH1 mutation harbouring signet ring 
cell focus during white light endoscopy (A) and narrow band imaging (B). 

Ingrid P Vogelaar et al. J Med Genet doi:10.1136/jmedgenet-
2015-103094

©2015 by BMJ Publishing Group Ltd



My Results

• Stomach, distal body greater curve, biopsy:

- Invasive poorly differentiated carcinoma 

with signet ring cell involving one of 5 

fragments. 







Histology

• Positive biopsy results show signet ring 

cells.

• Biopsies should be stained for H&E at 3 

levels and periods acid-Schiff-diastase 

(PAS-D) as standard.

• Nearly all gastrectomies exhibit tiny foci of 

SRCC or in-situ ring cells.

• T1a carcinoma



Tumor Stages of HDGC

• A – normal gastric body mucosa; B – the first apparent disease stage in HDGC is multiple, minute foci of SRCC confined to the gastric mucosa 

(stage T1a). SRCs are the predominant cell type in these tumours, are typically located in the superficial mucosa underneath an intact surface 

epithelium and are mitotically inactive. Less differentiated and proliferating cancer cells are found in small numbers deep to the SRCs and are 

physically close to the gastric neck region; C – larger foci can acquire an increased amount of poorly differentiated cancer cells. These cells 

often have a fibroblastoid appearance consistent with an induction of an epithelial-mesenchymal transition; D – invasion through the muscularis 

mucosae and muscularis propria involves poorly and de-differentiated cancer cells. While the proliferative activity of stage T1a cancers is very 

low, more advanced cancers (≥ T1b) have a markedly increased proliferation rate.





Gastrectomy

• Prophylactic gastrectomy should be strongly 

advised in carriers of a proven pathogenic 

germline CDH1 mutation

• Typical timing is between age 20-30 

although some consideration should be given 

to family phenotype i.e. age of onset

• 5 year survival rates only 30%



Endoscopic surveillance

• Gastrectomy preferred

• Timing concerns

• Inability to have a gastrectomy

• Concern

– Once lesions are visible, cancer may be 

advanced

– Multiple T1a foci of cancer 



Mastectomy

• Lobular breast cancer lifetime risk is 42%.

• Consider family pedigree

• Lobular breast cancer harder to detect with 

routine mammogram. 

– Consider yearly MRI with mammogram for 

monitoring.

– Imaging to start at age 30.



Gastrectomy Operation

• Total gastrectomy with Roux-en-Y reconstruction, 

ensuring jejunioejunal anastomosis is at least 50cm 

distal to the esophagogastric anastomosis, to reduce 

the risk of biliary reflux. 

• Jejunal pouch is not found to help long term.

• Open vs laproscopic. 

• Typically feeding tube is not placed +/- drain tube. 



Gastrectomy



Complications

• Leak

• Stricture

• Bleeding or infection

• Routine complications of gastric bypass or 

weight loss surgery



Postgastrectomy symptoms

• Dumping syndrome – early and late

• Lactose intolerance

• Fat malabsorption 

• Small bowel bacterial overgrowth

• Dysphagia

• Change in response to alcohol

• Mineral and electrolyte deficiencies – iron, b12, folate, trace 

elements, calcium.

• Osteoporosis

• Bile reflux



Postgastrectomy 

screening

• Monitoring nutrition with lab

• Screening colonoscopy at age 40 (or 10 

years younger than affected) and every 5 

years. 

• EGD one year after and periodically



Changes in eating required

• Loss of hunger

• Chew food well

• Slow down

• Eat more frequent

• Less quantity

• High nutritional foods/high calorie



Supplements

• Similar to Gastric-bypass patients

• B12- sublingual or injection

• MVI

• Vitamin D

• Others – calcium (citrate), iron, pancreatic 

enzymes, biotin 

• Avoid extended release meds

• Consider liquid, dissolvable due to a lack stomach 

acid for absorption



Back to the story…

• Open total gastrectomy surgery Oct 7th with 

Dr. Sam Yoon and Memorial Sloan 

Kettering in NYC.

• Pain control with epidural pca pump – off 

narcotics in 3 days.

• No food or drink for 5 days followed by 

swallow study. 

• Discharged on post-op day 6.

• Return home post-op day #10



Back to the story…

• Return to work at 6 weeks. 

• Mom returned to work after 8 weeks.

• Most limiting symptom is fatigue and 

adjustment in nutrition.

• My family since diagnosis





Follow-up Endoscopy









Future Research

• Mouse models being created with CDH1 

gene knocked out.

• Starting 2019 will be starting drug trial. 

• In-vitro



DGC mouse model

-Cdh1 deletion induced with tamoxifen

• CD44/Cre-Cdh1loxP/loxP/Td-tomatoloxP/loxP

Stomach antrum: red cells are gastric

glands with CDH1 knocked out

Candidate drugs to be tested on this model to see if they kill the red cells only

-starting 2019



Top 5 reasons I like not having a 

stomach

5. Stomach jokes – “I lost my stomach,” I 

can’t stomach that.”…

4. No acid reflux because there is no acid

3. Difficult to have issues with obesity

2. Cheap date.. 1 drink maximum

And the #1 reason I like not having a stomach 

is…….



NO

STOMACH

CANCER



My Team
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