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Pancreas

• 胰腺主要由腺泡和导管组成

• 外分泌部（腺泡）是重要的消化腺，分泌胰液经导管

排入十二指肠，参与食物消化

• 内分泌部称胰岛，分泌激素进入血液或淋巴，参与调

节糖代谢



Pancreatic Cancer

• Pancreatic cancer is a particularly lethal form of cancer with a 5-year survival rate of

only 9%.

• To date, pathogenic variants in ATM, BRCA1, BRCA2, CPA1, CPB1, TP53, and the

mismatch repair genes (MLH1, MLH2, PMS2, MSH6) are known to be associated

with an increased risk of pancreatic ductal adenocarcinoma.

• Identification of these variants are important for targeted treatment, screening and

prevention of other cancers, and genetic counseling of families.



Pancreatic Cancer
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ATM Serine/Threonine Kinase (ATM) Gene

• The ATM (ataxiatelangiectasia mutated gene) serine/threonine kinase

(ATM) gene .

• It was subsequently discovered that carriers of germline ATM pathogenic

variants are at significantly increased risk of breast cancer （Ahmed M,

Rahman N. ATM and breast cancer susceptibility.Oncogene 2006;25:5906–11.）



ATM Serine/Threonine Kinase (ATM) Gene

• Roberts et al. first described ATM as a pancreatic cancer susceptibility gene in familial

pancreatic cancer patients in 2012. (Roberts NJ, et al. ATM mutations in patients with hereditary

pancreatic cancer. Cancer Discov. 2012;2:41–46)

• Cancers with loss of ATM are important to identify for treatment purposes as they are

potentially targetable with poly(ADP-ribose) polymerase 1 inhibitors, ATR serine/threonine

kinase inhibitors, DNA-protein kinase catalytic subunit inhibitors, and radiation therapy.

• The identification of a germline pathogenic ATM variant would also have obvious

implications for the patient’s other family members.



Materials and Methods--Patient Selection

• For each patient, demographic data including age, sex, and race were obtained

from pathology records.

• The electronic medical records were searched for clinical information including

family history of cancer, personal history of other cancers, treatment with

neoadjuvant and/or adjuvant chemotherapy and/or radiation, disease recurrence,

and patient survival.



Pathologic Review

• For each patient, all available hematoxylin and eosin stained slides were reviewed from

resection and/or biopsy specimens.

• Pancreatic carcinomas were classified by histologic subtype according to World Health

Organization criteria.

• Cases were reviewed for the presence or absence of neoplastic precursor lesions, such as

pancreatic intraepithelial neoplasia and intraductal papillary mucinous neoplasm, which

when present were classified and graded for dysplasia based on consensus

recommendations.



Pathologic Review

• The area of pancreas uninvolved by tumor was measured and the number of duct

profiles containing neoplastic precursor lesions were counted. The density of

precursor lesions per square centimeter (cm2) of pancreatic parenchyma was

calculated.



Pathologic Review

• Treatment effect

• No residual tumor was considered complete response, single cells or rare small

groups of cells in a fibrotic background a marked response, residual cancer

outgrown by fibrosis was moderate response, and extensive residual cancer was

poor response.



Results--Patient
Characteristics
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Discussion

• The identification of germline pathogenic variants in patients with

pancreatic cancer is crucial to improving treatment and prevention

of this deadly disease.

• In some situations, certain pathologic features may prompt

germline testing.



• In this study, we examined the histomorphology of pancreatic cancers

in patients with germline ATM pathogenic variants and found that the

majority of patients (83%) had conventional ductal adenocarcinoma.

• Interestingly, patients with a germline ATM pathogenic variant had

more cancers with colloid (mucinous non-cystic) carcinoma histology.

Discussion



• One patient received neoadjuvant combination

chemotherapy/radiation and had a more significant pathologic

treatment response than patients treated with chemotherapy

alone. This appears consistent with evidence that ATM deficient

pancreatic cancer cells are more susceptible to radiation.

Discussion



• However, there was no statistically significant difference in

progression-free survival for patients receiving neoadjuvant

and/or adjuvant treatment compared to those treated with surgery

alone.

Discussion



Summary

• We present the clinicopathologic characteristics of pancreatic

cancers in 23 patients with germline ATM pathogenic variants, the

largest series to date.

• We found significantly more patients had colloid

(mucinousnon-cystic) carcinoma histology compared to previously

published data from sporadic and familial pancreatic cancer

patients.
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