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Germline mutations in PTEN, which
encodes a dual-specificity phos-

phatase, have been found in two re-
lated autosomal dominant hamartoma
syndromes, Cowden syndrome (CS;
OMIM158350) and Bannayan-Ruvalcaba-
Riley syndrome (BRR; OMIM153480;
refs 1–6). CS is characterized by hamar-
tomas, including gastrointestinal hamar-
tomatous polyps, and risk of neoplasms of
the thyroid, breast, uterus and skin7. BRR
has early-onset macrocephaly, hamartoma-
tous polyposis, lipomatosis and speckled
penis8. Juvenile polyposis syndrome (JPS;
OMIM174900) is an autosomal dominant
inherited hamartoma syndrome character-
ized by the presence of gastrointestinal
hamartomatous polyps and an increased
risk of gastrointestinal malignancy9. The
diagnosis of JPS is made only if features
classic for other syndromes are not present.

Could PTEN also be the JPS gene?
Three groups have found no evidence of
germline PTEN mutations in 21 JPS fami-
lies and 16 sporadic cases10–12 and power
calculations indicated that if 10% of JPS
cases were due to germline PTEN muta-
tions, there should have been a 0.99
likelihood of detecting at least one muta-
tion among these 37 cases. Power calcula-
tions notwithstanding, ‘negative studies’
always raise an uneasy spectre: were these
37 JPS cases the 37 that happen to not
carry germline PTEN mutations? A
fourth group strived to answer this ques-
tion13 using a broad operational defini-
tion of ‘JPS’; all patients who have
juvenile polyps were included, irregard-
less of age or presence of other features.
They found three ‘JPS’ patients with
germline PTEN mutations. An adult male

(G116) had features highly suggestive of
CS, and two children (G796, G710), diag-
nosed at ages 3 and 14, were reported not
to have manifestations of CS or BRR13.
The penetrance of CS is well under 10%
below 15 years of age14, and so while the
children have JPS according to diagnostic
criteria, they may develop other features
of CS as they age. As phenotypic features
may be shared by several hamartoma syn-
dromes and the clinical examination is
not always straightforward, specific diag-
noses could be difficult. It is important to
distinguish the various hamartoma syn-
dromes, as predisposition to cancer or
types of cancer may be different among
them. We would like to propose that the
presence of a germline PTEN mutation is
a useful molecular diagnostic sign for CS
or BRR (ref. 15). If a ‘JPS’ patient were
found to harbour an occult germline
PTEN mutation, then it behooves the
clinician to consider CS or BRR as the
diagnosis, with full implications for sur-
veillance of the skin, thyroid, breast and
uterus for cancer development. With
regard to the molecular diagnosis of JPS,
help is on its way16.  Germline mutations
in SMAD4, on 18q21.1, have been found
in a subset of familial and sporadic JPS
cases. SMAD4 belongs to the SMAD fam-
ily of genes, which encode cytoplastic
mediators in the TGFβ-signalling path-
way. Without much extrapolation, one
can easily postulate that germline muta-
tions in other SMAD genes could account
for the majority of JPS. Only time will tell
whether the molecular diagnosis of the
inherited hamartoma-cancer syndromes
will prove more robust than that based
purely on clinical criteria.
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