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Familial adenomatous polyposis (FAP) is characterised by
the development of numerous colorectal adenomatous
polyps. Other extracolonic benign or malignant lesions
have been reported previously in association with FAP but
precancerous lesions in the pancreas have never been
described. We report the first case of intraductal papillary
and mucinous pancreatic tumour (IPMT) in a patient with
FAP. A 48 year old man with a well documented past his-
tory of FAP was admitted for epigastric pain, weight loss,
and new onset diabetes mellitus. Spiral computed
tomography scan revealed a large tumour in the
pancreatic head with upstream main pancreatic duct dila-
tation. Endoscopic ultrasonography confirmed these data.
Mucous secretion was seen at duodenoscopy and a lesion
in the main pancreatic duct was confirmed by retrograde
pancreatography. The patient underwent a pancreati-
coduodenectomy for suspected IPMT. Histological exam-
ination of the resected specimen confirmed an IPMT with in
situ carcinoma. Twelve months after resection, the patient
remained free of tumour relapse. Genetic analysis showed
loss of the wild allele of the adenomatous polyposis coli
gene in IPMT, causing inactivation of both alleles and
demonstrating that IPMT was not incidental in this patient.
IPMT should be included in the extracolonic localisation of
FAP.

Familial adenomatous polyposis (FAP) is an autosomal
dominant disease caused by germline mutation of the
adenomatous polyposis coli (APC) gene located on

chromosome 5q21. This gene encodes a large protein with
multiple functional domains that mediates binding to many
intracellular proteins, including β-catenine, γ-catenine, glyco-
gen synthase kinase-3β, axin, and tubulin.1 Alteration in the
APC protein results in disruption of complex formation and
increases cytoplasmic levels of β-catenine which upregulate T
cell factor responsive genes critical for proliferation and trans-
formation of epithelial cells.1 APC mutations occur early dur-
ing colonic carcinogenesis. There is a correlation between
genotype and phenotype, characterised by a more severe form
when the mutation is at the 3′ extremity of the gene.2 FAP is
characterised by the development of hundreds to thousands of
colorectal adenomas, which develop when the second copy of
the APC gene is lost or mutated, causing APC gene
inactivation. Patients with FAP face inevitable colorectal can-
cer, usually before 40 years of age, if prophylactic colectomy is
not performed. Early screening of FAP and prophylactic colec-
tomy explain the decrease in mortality due to colorectal can-
cer in these patients. More and more other extracolonic lesions
have thus been reported, including benign (osteomas, odonto-
mas, epidermoid cysts, desmoid tumours, congenital hyper-

trophy of the retinal pigment epithelium, fundic gland
polyposis) and malignant (adenocarcinoma of the duodenum,
thyroid, pancreas, biliary tract, stomach, and tumours of the
liver or central nervous system) lesions.3–6

Precancerous lesions in the pancreas have never been
described in association with FAP. Intraductal papillary and
mucinous tumours (IPMT) of the pancreas are rare. They are
considered as pancreatic adenomas leading to adenocarcino-
mas through the dysplasia-carcinoma sequence.7 We report
here the first case of pancreatic IPMT with both APC alleles
inactivated in a patient with FAP.

CASE REPORT
A 48 year old man was admitted in March 2000 for investiga-
tion of recent epigastric pain with dorsal irradiation associated
with weight loss of 17 kg and new onset diabetes mellitus. He
had previously undergone a colectomy with ileorectal anasto-
mosis in 1974 for FAP (six cases described in his family) and
an abdominoperineal resection with preoperative radio-
therapy in 1985 for rectal adenocarcinoma (stage B1 in the
Astler-Coller classification).

Clinical examination was normal as were serum pancreatic
enzymes and biochemical hepatic tests. At upper gastro-
intestinal endoscopy, mucous protrusion through the major
papilla was observed, as well as a 20 mm ampullary tumour,
with no other duodenal polyp. Histological examination of
ampullar biopsies demonstrated a papillary adenoma with low
grade dysplasia. Abdominal ultrasonography showed dilata-
tion of the main pancreatic duct above a tumour located in the
pancreatic head. Spiral computed tomography scan found
pancreatic calcifications in the body and tail and confirmed a
heterogeneous mass in the head of the pancreas measuring
60×35 mm, with proximal main pancreatic duct dilatation, a
20 mm ampullary lesion, and a mass (50×35 mm) in the left
adrenal gland (fig 1). At endoscopic ultrasonography, the pan-
creatic tumour was seen to develop in the cephalic part of the
main pancreatic duct, which was markedly enlarged, both
distal and proximal. The common bile duct was partially ste-
nosed by the lesion. The surrounding vessels seemed to be
respected and there were no lymph nodes. Finally, lateral duo-
denoscopy with endoscopic retrograde cholangiopancreatog-
raphy (ERCP) was performed and showed: (a) mucous
spreading through the major papilla, (b) a polypoid lesion of
the major papilla, (c) a large intraductal friable mass of the
pancreatic head extending through the papilla after sphincte-
rotomy, and (d) stenosis of the common bile duct (fig 2A, B).
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An adenomatous proliferation with high grade dysplasia was
demonstrated by transpapillary biopsies. Pancreatic magnetic
resonance imaging confirmed these data (fig 3). Serum carci-
noembryonic antigen and carbohydrate antigen 19.9 values
were normal.

The diagnosis of IPMT localised in the pancreatic head with
possible malignant transformation (suggested by the large
intraductal vegetation) was suspected. Pancreatic metastasis
from colorectal cancer was reasonably excluded as: (1) rectal
adenocarcinoma was a stage B1 Astler-Coller, (2) there was a
long delay between the two events (15 years), (3) intraductal
location of the pancreatic tumour, (4) absence of other meta-
static lesions, and (5) presence of mucous, pathognomonic of
IPMT.

As no vascular or lymph node involvement was found at the
preoperative investigations, the patient underwent a duodeno-
pancreatectomy with pancreaticogastric anastomosis. No
postoperative complications occurred. Complete histological
examination of the resected specimen demonstrated: (a)
IPMT with severe atypia corresponding to high grade
dysplasia/carcinoma in situ in the cephalic part of the main

pancreatic duct (figs 4, 5A, B), (b) absence of tumour and cal-
cified chronic pancreatitis at the section cut, (c) an ampullary
tumour with low grade dysplasia, which was independent of
the IPMT (these entities were separated by 10 mm of normal
main pancreatic duct), and (d) a microscopic duodenal
adenoma with low grade dysplasia. The adrenal biopsy
showed a benign adenoma. Twelve months after surgery, the
patient was asymptomatic and there was no evidence of
tumour relapse.

Genetic analysis showed that the germline mutation was a
3921del5 mutation in exon 15 of the APC gene. Loss of
heterozygosity was evidenced in the pancreatic tumour, caus-
ing inactivation of both alleles in the APC gene.

DISCUSSION
Extracolonic malignant tumours have previously been re-
ported in patients with FAP. Malignant transformation of
duodenal adenomas is the best known. The frequency of duo-
denal adenomas is approximately 90% with a malignant

Figure 1 Abdominal computed tomography scan after contrast
injection showing a large mass in the head of the pancreas (arrows)
with upstream dilatation of the main pancreatic duct.

Figure 2 Endoscopic retrograde cholangiopancreatography. (A) Stenosis of the common bile duct secondary to the pancreatic tumour. (B)
Opacification of the main pancreatic duct revealed an intraductal filling defect (arrows) in its cephalic portion and absence of upstream
opacification.

Figure 3 Cholangiopancreatic magnetic resonance imaging.
Proximal dilatation of the common bile duct due to retropancreatic
stenosis from an intraductal tumour (arrow) in the pancreatic head
with upstream dilatation of the main pancreatic duct.
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potential between 1% and 5%.8 The lifetime risk of other
extracolonic tumours has been estimated as follows: pancre-
atic adenocarcinoma (2%), thyroid cancer (2%), gastric
adenocarcinoma (0.5%), and hepatoblastoma in children less
than five years of age (1.6%).9 In a cohort study of 1391
patients with FAP, the relative risks of pancreatic and thyroid
cancer were, respectively, 4.5 (95% confidence interval (CI)
1.2–11.4) and 7.6 (95% CI 2.5–17.7).10 Two cases of gastric
adenocarcinoma occurring in patients with fundic gland poly-
posis have also been reported.11 12 Finally, one case each of
pancreatic cystic and pseudopapillary tumour,13 pancreatic

glucagonoma,14 and duodenal endocrine tumour15 have been
described.

This is the first observation of an association between FAP
and IPMT. IPMT is a rare type of pancreatic tumour, first
described by Ohhashi and colleagues.16 This disease is defined
by adenomatous proliferation of the epithelium lining of the
pancreatic ducts, with excessive mucous production. All
gradations from benign appearing epithelium to in situ or
invasive carcinoma may be encountered. Because of its well
known malignant potential, surgical resection is warranted
whenever possible.

Carcinogenesis of IPMT and colorectal adenomatous polyps
are strikingly similar: (1) epithelial hyperplasia precedes the
development of adenomas with increasing grades of dysplasia
and then invasive cancer and metastases, and (2) common
genetic alterations including p53 and K-ras mutations (with
gradual increase from normal pancreatic duct to adenoma and
adenocarcinoma in IPMT).17 18

APC somatic mutations have previously been reported in
extracolonic tumours associated with FAP. Toyooka and
colleagues19 found a somatic mutation of the second copy of
the APC gene in 69% of duodenal, periampullary, or gastric
tumours in 21 patients with FAP. In addition, somatic
mutations in the APC gene have been described in 30–47% of
sporadic pancreatic cancers.20–23 To our knowledge, such muta-
tions have never been reported in IPMT. In the case described
here, we showed loss of heterozygosity of the APC gene in
pancreatic IPMT. This result implicates the APC gene in the
development of this tumour.

Screening for duodenal cancer (upper gastrointestinal
endoscopy, including side viewing examinations, every 1–3
years, starting from age 20–25 years) is warranted in patients
with FAP because of a well documented increased risk.9 In
contrast, screening for pancreatic tumours seems unwar-
ranted as pancreatic tumours are rare (2%) and often difficult
to diagnose with non-invasive techniques. However, IPMT
diagnosis should be considered in cases of acute pancreatitis,
diabetes, or steatorrhoea in patients with FAP.

In conclusion, IMPT should be added to the list of extra-
colonic premalignant tumours that can occur in patients with
FAP. The presence of a mutation in the second allele of the APC
gene in IPMT in our case argues in favour of a common carci-
nogenic process in both IPMT and colic adenomas.
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