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SUMMARY
CDH1 is currently the only gene in which mutations are known to cause hereditary diffuse gastric cancer (HDGC). Hereditary 
diffuse gastric cancer is defined as a syndrome of inherited predisposition to cancer with autosomal dominant inheritance pattern. 
Specific criteria are used to identify patients with suspected HDGC and who should be investigated for CDH1 germline mutations. 
Accurate screening is mandatory for unaffected carriers ofCDH1 mutations and selected high-risk individuals could be considered 
for prophylactic gastrectomy. 
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58 and died three years later. The paternal grandmother 
was diagnosed with kidney cancer at age 73 and died 
three years later ( Fig. 2). Endoscopy revealed tumor, 
which infiltrated the gastric wall with penetrating the 
serosa. Biopsies confirmed adenocarcinoma and a total 
gastrectomy with Braun esophagojejunostomy was 
perfomed. Intraoperative finding revealed a tumor 
extending along the lesser curvatura of the stomach 
from cardia to the pyloric region with the tumor 
invasion extending out of the stomach wall and adjacent 
to the great omentum. Histopathological examination 
revealed moderately differentiated adenocarcinoma, 8 
lymph nodes metastases and great omentum metastases, 
witch was classified as pT4AN3AM1G2Ro, stage IV. The 
patient received palliative chemotherapy (Epirubicin 75 
mg; Cisplatin 90 mg; Tegafur 400 mg twice a day during 
two week.)
DNA sequencing was performed in both patients and 
results showed CDH1 gene mutation 3’UTR+54 C>T 
(Fig.3).

DISCUSSION
The first description of hereditary diffuse gastric cancer 
was in three Maori families in New Zealand and the first 
evidence supporting the role of CDH1 as a major gastric 
cancer susceptibility gene came from genetic linkage 
studies in these Maori families (6).
Hereditary diffuse gastric cancer (HDGC) is an autosomal 
dominant genetic predisposition syndrome caused 
by germine mutation in the CDH1 gene (3,7). HDGC 
account for 1-3% of all gastric cancer (7,8). 
The CDH1 gene is located on chromosome 16 and 
encodes E-cadherin. E-cadherin is a calcium-dependent 
cell-cell adhesion protein that plays a role in the 
maintenance of cell differentiation and the normal 
architecture of epithelial cells, thereby functioning as a 
tumor suppression protein. Mutation in the gene results 
in decreased gene expression and loss of function of 
E-cadherin. This leads to abnormal morphogenesis and 

AIM OF THE DEMONSTRATION
We report two male patients with a history of familial 
gastric cancer and positive CDH1 gene mutation.

TWO CASE REPORTS 
Both patients were admitted to our hospital with 
diagnosis of gastric adenocarcinoma and underwent 
total gastrectomy. Their family history was significant 
for gastric cancer and patients fulfilled the hereditary 
diffuse gastric cancer criteria. 
Patient 1 on presentation was a 54-year-old male with a 
family history of gastric cancer. The patient’s father was 
diagnosed with gastric cancer and died of the disease at 
the age of 56 years. The father’s brother was diagnosed 
with gastric cancer at age 51 and died two years later. The 
mother’s brother was diagnosed and died of oesofageal 
cancer and mother’s sister was diagnosed and died of 
colorectal cancer at 82 years ( Fig. 1). 
The patient had epigastric pain, fatigue and weakness 
for approximately three month. Endoscopy revealed 
tumor, located in the gastric cardia. Biopsies confirmed 
adenocarcinoma and a total gastrectomy with Braun 
esophagojejunostomy was perfomed. The postoperative 
period was uneventful and he was discharged on the 
7th day. Histopathological examination revealed poorly 
differentiated adenocarcinoma and 9 lymph nodes 
metastases, which was classified as pT3N3AM0G3Ro, 
stage IIIB. The patient received 45 Grays of radiotherapy 
and 2 courses of adjuvant chemotherapy according to 
ECF scheme (5- fluorouracil 1000 mg, Farmorubicin 
90 mg, Cisplatin 100mg). Eleven month after total 
gastrectomy computed tomography revealed liver 
metastasis.
Patient 2 a 44-year-old man presented with abdominal 
pain for two month. The patient’s history included two 
family members diagnosed with gastric carcinoma. The 
patient’s father was diagnosed with gastric cancer at 
age 48 and died of the disease at the age of 49 years. A 
father’s brother was diagnosed with gastric cancer at age 
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architecture of epithelial tissue, loss of cellular polarity 
and contact inhibition, unregulated growth, and 
invasion of adjacent tissue (5,8).
Between 25% and 50% of families that fit the 
International Gastric Cancer Linkage Consortium 
(IGCLC) criteria for HDGC will have autosomal 
dominant inherited germline CDH1 mutations and about 
39% of HDGC patients carry a CDH1 gene mutation. The 
penetrance is approximately 80%, so the lifetime chance 
of an individual with a CDH1 mutation developing 
gastric cancer is high, and the risk increases with age 
(4,8). Diffuse gastric cancer is poorly-differentiated due 
to defective intracellular adhesion molecules caused by 
mutations in E-cadherin that are common in this type 
of gastric cancer. These defective intracellular adhesion 
molecules allow individual tumor cells to grow 
and invade neighboring structures without distinct 
formations. Early detection and diagnosis of HDGC are 
difficult because it is mostly located submucosally, and 
distributed as discrete foci along the entire length of 
the stomach. Currently, there are no reliable screening 
methods for early detection. Prognosis is generally poor, 
because this type of cancer is often found at a later stage, 
is more aggressive, and more difficult to treat (1). 
Due to the high risk of individuals with a CDH1 gene 
mutation developing HDGC, the difficulty in early 
detection, and the relatively early age of cancer 
onset, genetic testing availability can greatly impact a 
patient’s family members. Recommendations regarding 
mutational analysis screening were made in 1999 by the 
IGCLC and are for those individuals with a minimum of 
two cases of diffuse gastric cancer in first and/or second 
degree relatives, with one diagnosis before age 50, or 
three or more confirmed cases with onset at any age (3). 
These guidelines were updated to include individuals 
with diffuse gastric cancer diagnosed before age 40 and 
individuals or family members diagnosed with HDGC 
and LBC or signet ring colon carcinoma before age 50 
(4). The genetic testing is typically accomplished by 
denaturing high-performance liquid chromatography 
and automated DNA sequencing. It should be followed 
by genetic counseling to discuss the results, any risks 
based on the results, and options for cancer surveillance. 
It may be distressing for family members who test 
positive for a CDH1 gene mutation, but they should be 
encouraged to share their results with family members, 
since genetic testing is available, and there are also 
IGCLC guidelines for the management of unaffected 
individuals. These include endoscopic examinations 
with screening biopsies every six months starting at 
age 20 (3). Annual screening (mammogram and breast 
magnetic resonance imaging) for LBC beginning at age 
35 is advised for female CDH1 mutation carriers (2).
Our reported cases had family histories with multiple 
family members diagnosed with gastric cancer. This 
shows the importance of informing family members 
about positive mutation results, since a thorough, 
informative family history can potentially lead to faster 
testing, diagnosis, and treatment.

In conclusion, HDGC is a rare inherited cancer, with 
one-third to one- half of cases due to a mutation in the 
CDH1 gene. Carries of the mutation have approximate 
80% lifetime risk of developing HDGC. These cases 
highlights the importance of recognition of the HDGC 
syndrome and of testing for CDH1 germline mutations in 
other family members and probands’ offsprings.
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Pedigree of families with germline CDH1mutation. Squares indicate males; circles indicate females. Solid symbols 
indicate the cancer patient. Symbols with a slash indicate deceased individuals. An arrow points to the proband.
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Fig. 3. CDH1 gene mutation - 3’UTR+54 C>T
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<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


